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EnglishԋNotice: 

Copyright © 2022Keenon Robotics Co., Ltd. All rights reserved. 

This document may not be copied, reproduced, transcribed, or translated, 
in part or in whole, by any individual or organization, or be transmitted in 
any form or by any means (electronic, photocopy, recording, etc.) for any 
commercial purposes without the prior written permission of Keenon 
Robotics Co., Ltd. 

7KH�SURGXFW�VSHFLŀFDWLRQV�DQG�LQIRUPDWLRQ�PHQWLRQHG�KHUHLQ�DUH�for 
reference only and are subject to changes without prior notice. Unless 
RWKHUZLVH�VSHFLŀHG��WKLV�XVHU�PDQXDO�LV�RQO\�XVHG�DV�JXLGDQFH�IRU�XVH��
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Keenbot T5 is a delivery robot by Keenon Robotics that collaborates with 
employees in restaurants, hotels, inns, and retail stores.The models included in 
this manual are T5-LS and T5-LB.

1. Introduction

2.1 About the Safety Instructions

Before using the robot, please fully understand and observe the Safety 
Instructions described in the Keenbot T5 User Manual (hereinafter referred 
to as "this manual"). The precautions given here are to avoid injury to users 
and other personnel and property losses. Please always pay attention. 

Keenon Robotics shall not be held liable for any damage to the user or any third 
party caused by the malfunction, misoperation, problem, etc. of the robot or 
power adapter. 

This manual provides safety precautions for using the robot and power adapter, 
proper handling procedures, and other regulatory information. The precautions 
given in this manual do not exhaust all possible situations. The safety of 
operators, SHGHVWULDQV��DQG�SHRSOH�DURXQG�LV�DOZD\V�WKH�ŀUVW�SULRULW\�XQGHU�DQ\�
circumstances (such as the robot does not work normally or turns over). Always pay 
attention to the precautions when installing and using the robot and keep this 
manual easily accessible.

This product can be used across EU member states.

2. Safety Instructions

AT

EE

IT

PT

BE

FI

LV

RO

BG

FR

LT

SK

HR

DE

LU

SI

CY

EL

MT

ES

CZ

HU

NL

SE

DK

IE

PL

UK



06 |                                |   Keenon Robotics Boosting the New Revolution of Intelligent Unmanned Delivery

2.2 Symbol Description

The following symbol categories explain the extent of injury or damage 
caused by non-compliance with warnings and improper use of the robot or 
related equipment. Make sure you understand the following symbols 
completely before reading this manual. 

EMC Directive 2014/30/EU
EN 55032: 2015+A11:2020
EN 55035: 2017+A11:2020
EN IEC 61000-3-2: 2019
EN 61000-3-3:2013+A1: 2019

RoHS Directive(2011/65/EU)

Pb, Hg, Cd, Cr (VI), PBB, PBDE, DEHP, BBP, DBP, 
DIBP according to standard IEC 62321-1: 
2013, IEC 62321-2: 2013, IEC 62321-3-1: 
2013, IEC 62321-4: 2013+A1: 2017, IEC 
62321-5: 2013, IEC 62321-6: 2015, IEC 
62321-7-1: 2015, IEC 62321-7-2: 2017 & ISO 
17075-1: 2017, IEC 62321-8: 2017

WEEE Directive 2012/19/EU

SVCH 224
Annex XVIIREACH(EC) No 1907/2006

MD Directive 2006/42/EC
EN ISO 13482:2014
EN 60204-1:2018
EN ISO 12100:2010

Applied Directive Applied Standards

RE Directive 2014/53/EU

EN301489-1 V2.2.3
EN 301 489-17 V3.2.4
EN IEC 62311:2020
EN300 328 V2.2.2

Hereby, Keenon Robotics Corp. Co., LTD declares that the equipment is in 
compliance with the following Directives:
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ԋ Do not use, charge, or store the robot and battery charger in high 
temperature locations �QHDU�VSDUNV�RU�ŁDPHV��QHDU�KHDWHUV��LQ�GLUHFW�VXQOLJKW��LQ�D�FDU�
in hot weather, etc.), warm places, or places where heat accumulates (such as 
under radiators, electric blankets). Ensure proper ventilation and keep the robot 
and the battery charger free of any covering fabrics. 

ԋ�For safety reasons, do not use the robot in the following conditions: 
ʓ Do not expose the robot to an environment with excessive dust, sand, 
snow, ice, water, humidity, salt water, or salt spray (such as marine environment 
and coastal environment).
The robot is designed for indoor use only. Using the robot outdoors may result 
in a malfunction of, destruction of, or damage to components and surrounding 
objects due to natural factors and other unexpected actions. 
Otherwise, it may result in injury, malfunction, or damage to surrounding objects. 
ʔ Areas with steps higher than 0.5cm (such as rough surface).
ʕ Continuous downhill.
ʖ Children's play area.
ʗ $UHDV�ZLWK�UHŁHFWLYH�RU�WUDQVSDUHQW�REMHFWV�(such as automatic doors,
windows, mirrors, acrylic panels, etc.).
ʘ Surfaces with black tape �PDWHULDOV�ZLWK�H[WUHPHO\�ORZ�OLJKW�UHŁHFWLYLW\��or areas 
attached with similar items.

CAUTION

WARNING

2.3 Graphical Symbol Description

The CAUTION symbols indicate that non-compliance with these 
precautions may result in injury, burns, electric shock, etc. However, 
hospitalization and long-term hospitalization are not required.CAUTION

The NOTE symbols indicate that non-compliance with the precautions 
may damage or injure homes, property, livestock, and pets.NOTE

The WARNING symbols warn users of dangerous operations that 
may result in blindness, injury, burns (high- or low-temperature), 
electric shock, bone fracture, poisoning, etc., with long-lasting 
sequelae that requires hospitalization or long-term hospitalization.

WARNING
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ʙ Near stairs or escalators.
ʚ�Outdoors.
ʛ�Places with strong sunlight, such as places near windows.
ʜ�Areas near infrared equipment, such as automatic doors.
ʝ�The aisle should be at least 0.7m for a robot to pass. An aisle with a 
width greater than 1.5m allows two robots to move head-on, otherwise, 
the robots will pass through the aisle one by one. 

ԋ�'R�QRW�SODFH�DQ\�RUQDPHQWV�DV�WKH\�PD\�REVWUXFW�WKH�URERW�DQG�WRXFK�
screen operations.

ԋ�'R�QRW�SXVK�WKH�URERW�ZKHQ�SRZHULQJ�RQ�

ԋ�'R�QRW�XVH�WKH�URERW�LQ�SODFHV�ZLWK�VWDLUV��XQHYHQ�ŁRRUV (such as mosaic 
tiles and carpets with piles longer than 1cm)��VORSLQJ�VXUIDFHV��RU�ZHW�ŁRRUV��
Otherwise, the LiDAR sensor, RGB-D camera, or image module camera may not 
work properly and the robot may turn over or fall down, resulting in injury or 
damage to people and surrounding objects. 

ԋ�$OZD\V�NHHS�WKH�DLVOH�XVHG�E\�WKH�URERW�FOHDQ��
If the robot moves over small obstacles or objects such as forks, spoons, and 
FKRSVWLFNV��LWHPV�RQ�WUD\V�PD\�IDOO�Rł��UHVXOWLQJ�LQ�LQMXU\�DQG�PDOIXQFWLRQ�RU�
making the robot unusable.

ԋ�7KLV�ZKHHOHG�URERW�LV�LQWHQGHG�IRU�LQGRRU�XVH�RQ�ŁDW�VXUIDFHV�(smooth 
surface with a slope less than 5 degrees and bumps lower than 1cm). Do not use it 
outdoors (such as open balconies), rugged ground (such as stairs), and other 
environments. 

ԋ�:KHQ�FKDUJLQJ�WKH�URERW��XVH�RQO\�WKH�RULJLQDO�EDWWHU\�FKDUJHU�DQG�WKH�
specialized power cord that came with the robot.

ԋ�'R�QRW�SXVK�WKH�URERW�ZKHQ�WKH�SRZHU�LV�RQ�

ԋ�Do not use the battery charger in or near places with dust, salt, corrosive 
JDV��RU�ŁDPPDEOH�VXEVWDQFHV��
2WKHUZLVH��LW�PD\�UHVXOW�LQ�ŀUH��LQMXU\��HOHFWULF�VKRFN��GDPDJH��PDOIXQFWLRQ��
overheating, leakage or breakage. Do not touch any power source or voltage 
with wet hands apart from the adapter cable.

ԋ�'R�QRW�XVH�GDPDJHG�EDWWHU\�FKDUJHUV�RU�SRZHU�FRUGV��

ԋ�7KH�EDWWHU\�FKDUJHU�LV�GHVLJQHG�WR�EH�SODFHG�RQ�LWV�VLGH��'R�QRW�XVH�LW�
upright or upside down.

ԋ�0DNH�VXUH�WKH�SRZHU�FRUG�LV�XQSOXJJHG�IURP�WKH�VRFNHW�EHIRUH
maintenance or when the battery charger will not be used for an extended 
period.
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Englishԋ�:KHQ�WKH�SRZHU�FRUG�LV�FRQQHFWHG�WR�WKH�EDWWHU\�FKDUJHU��GR�QRW�VWHS�
on the power cord or apply excessive force to it. Do not touch the charger
for a prolonged time while charging. 

ԋ�'R�QRW�GURS�RU�VWHS�RQ�WKH�FKDUJHU�ZKHWKHU�LW�LV�FRQQHFWHG�RU�QRW��'R�
not apply excessive force to it, such as placing objects or stamping on it.

ԋ�2QO\�FKDUJH�WKH�URERW�LQGRRUV��'R�QRW�XVH�LW�RXWGRRUV��VXFK�DV�RQ�WKH�
street.

ԋ�'R�QRW�XVH�EDWWHULHV��SRZHU�DGDSWHUV��RU�FKDUJLQJ�SLOHV�IURP�DQ\�WKLUG�
party. Do not dismantle, repair, or modify the battery or charging pile 
without authorization. 

ԋ�'R�QRW�FRRN (such as bake and grill) on the robot.
2WKHUZLVH��LW�PD\�UHVXOW�LQ�ŀUH��LQMXU\��HOHFWULF�VKRFN��GDPDJH��PDOIXQFWLRQ��
overheating, leakage or breakage.

ԋ�'R�QRW�VSODVK�ZDWHU�RQWR�WKH�URERW�
Although the robot is designed to be dust-and drip-proof, it is not completely 
ZDWHUSURRI��,I�OLTXLG�VSLOOV�IURP�WKH�WUD\��ZLSH�LW�Rł�LPPHGLDWHO\�ZLWK�D�VRIW�GU\�
cloth and air dry the tray. Liquid entering the robot or charging it when it is 
GDPSHQHG�PD\�UHVXOW�LQ�RYHUKHDWLQJ��HOHFWULF�VKRFN��ŀUH��LQMXU\��RU�PDOIXQFWLRQ�

ԋ�'R�QRW�DOORZ�OLTXLGV�VXFK�DV�GULQNV�RU�RWKHU�IRUHLJQ�REMHFWV�WR�HQWHU�WKH�
inside of the robot.

ԋ�Do not place items that exceed the tray height and block the robot 
sensors. Otherwise, it may result in malfunction or damage to surrounding 
objects.

ԋ�'R�QRW�SODFH�LWHPV�WKDW�H[FHHG�WKH�ORDG�FDSDFLW\�RQ�WKH�WUD\�
Otherwise, it may result in injury, malfunction, damage to surrounding objects, 
or make the robot unusable.
ʓ When using 4 trays: 10kg each (40kg in total).
ʔ When using the 4th layer of tray only �ERWWRP��VHH�ŀJXUH�LQ�&O�����: 15kg.

ԋ�'R�QRW�UHPRYH�LWHPV�IURP�D�WUD\�ZKHQ�WKH�URERW�LV�PRYLQJ��Otherwise, it 
PD\�UHVXOW�LQ�LWHPV�IDOOLQJ�Rł�WKH�WUD\�RU�GDPDJH�WR�VXUURXQGLQJ�REMHFWV��

ԋ�To ensure food sanitation, do not leave food unattended or out of reach.

ԋ�'R�QRW�XVH�D�GLVK�RU�D�SODWH�WKDW�LV�ODUJHU�WKDQ�WKH�URERW�WUD\���2WKHU-
wise, it may block the sensors and cause malfunction.

ԋ�'R�QRW�XVH�WKH�URERW�LQ�D�KHDOWK�FDUH�HQYLURQPHQW�RU�QHDU�HOHFWURQLF�
medical equipment.

ԋ�)RU�(XURSHDQ�PDUNHW�
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This appliance can be used by children aged from 8 years and above and 
persons with reduced physical, sensory or mental capabilities or lack of 
experience and knowledge if they have been given supervision or instruction 
concerning use of the appliance in a safe way and understand the hazards 
involved. Children shall not play with the appliance. Cleaning and user 
maintenance shall not be made by children without supervision.  

ԋ�)RU�QRQ�(XURSHDQ�PDUNHW�
This appliance is not intended for use by persons (including children) with 
reduced physical, sensory or mental capabilities, or lack of experience and 
knowledge, unless they have been given supervision or instruction concerning 
use of the appliance by a person responsible for their safety.
Children should be supervised to ensure that they do not play with the 
appliance.

ԋ�7KH�EDWWHU\�SDFN�LV�QRW�DOORZHG�WR�EH�UHSODFHG�E\�WKH�XVHU���������������������������

ԋ�:KHQ�\RX�VWRUH�WKH�EDWWHU\�VHSDUDWHO\��SOHDVH�XVH�D�VSHFLDO�FKDUJLQJ�
device to charge it for 2 hours every month.

ԋ�&KDUJH�WKH�URERW�LQ�XQRFFXSLHG�DUHDV��HQFORVHG�VSDFHV��RU�VSDFHV�RQO\�
accessible by maintenance technicians. 

ԋ�3OHDVH�SD\�DWWHQWLRQ�WR�\RXU�SHWV�DQG�GRQCW�/HW�WKHP�UXQ�DURXQG�WKH�
robot.

ԋ�'R�QRW�XVH�\RXU�GHYLFH�LQ�D�PRLVW�HQYLURQPHQW�

ԋ�7KH�FKDUJLQJ�WHPSHUDWXUH�RI�EDWWHU\�VKRXOG�EH���֋a��֋�

ԋ�'R�QRW�H[SRVH�\RXU�GHYLFH�WR�DUHDV�ZLWK�ŁDPPDEOHV�DQG�H[SORVLYHV�

ԋ�'R�QRW�WXUQ�RQ�\RXU�GHYLFH�ZKHQ�LW�LV�SURKLELWHG�WR�XVH�

ԋ�)RU�GULYLQJ�VDIHW\��WKH�GULYHU�FDQQRW�RSHUDWH�WKH�GHYLFH�ZKHQ�WKH�FDU�LV 
in motion.

ԋ�8VH�D�GU\�VRIW�FORWK�WR�FOHDQ�WKH�GHYLFH��GR�QRW�XVH�ZDWHU��DOFRKRO��
detergent or any chemicals.

ԋ�.HHS�WKH�GHYLFH�EDWWHU\�DQG�FKDUJHU�RXW�RI�WKH�UHDFK�RI�FKLOGUHQ�WR�
prevent them from swallowing it or injuring themselves by accident. 
Children should only use the device with adult supervision.

ԋ�2EVHUYH�DOO�UXOHV�DQG�UHJXODWLRQV�DSSOLFDEOH�WR�PRELOH�SURGXFWV�LQ�
hospitals and health care facilities.

ԋ�2QO\�XVH�WKH�EDWWHU\�LQFOXGHG�ZLWK�WKH�SURGXFW�

     Do not stare at the light source for too long (no more than 100 seconds).



11|                                |   Keenon RoboticsBoosting the New Revolution of Intelligent Unmanned Delivery

English

ԋ�7KH�RSHUDWRU�VKRXOG�UHDG�WKLV�PDQXDO�DQG�FRPSOHWHO\�XQGHUVWDQG�KRZ�
to use the robot correctly before using it.

ԋ�Make sure that the adapter is unplugged from the socket before
operating or moving the robot and performing maintenance.

ԋ�'R�QRW�WXUQ�RYHU�RU�GURS�WKH�URERW�ZKHQ�PRYLQJ�RU�KDQGOLQJ�LW�
2WKHUZLVH��LW�PD\�UHVXOW�LQ�ŀUH��LQMXU\��HOHFWULF�VKRFN��GDPDJH��PDOIXQFWLRQ��
overheating, leakage, chemical explosion, or damage to the robot or battery 
charger.

ԋ�:KHQ�GHOLYHULQJ�KRW�RU�XQVWDEOH�GLVKHV�(such as liquid in a glass and soup in a 
bowl), conduct a trial in advance to ensure that no liquid spills or drips 
during operation.

ԋ�:KHQ�SODFLQJ�KHDY\�REMHFWV�RU�PXOWLSOH�GLVKHV�RQ�WKH�WUD\��SODFH�WKHP�
in the center to maintain stability.
2WKHUZLVH��LW�PD\�UHVXOW�LQ�PDOIXQFWLRQ��OLTXLG�VSLOODJH��RU�GLVKHV�IDOOLQJ�Rł��

ԋ�:KHQ�GHOLYHULQJ�KHDY\�REMHFWV��SODFH�WKHP�RQ�ORZHU�WUD\V�DQG�NHHS�WKH�
URERW�UXQQLQJ�RQ�D�ŁDW�VXUIDFH��
Otherwise, it may result in liquid spillage or damage to surrounding objects 
during operation.

ԋ�:KHQ�XVLQJ�WKH�URERW��DOZD\V�NHHS�WKH�ZKHHOV�LQ�FRQWDFW�ZLWK�WKH�ŁRRU�
Otherwise, it may result in malfunction or damage to surrounding objects.

ԋ Make sure that the operator can respond immediately to any
unexpected situation while the robot is moving. If you suspect any danger, 
press the stop button.Otherwise, it may result in injury or damage to the user, 
thirdparties, or surrounding objects. 

ԋ�8VH�WKH�URERW�LQ�DQ�HQYLURQPHQW�ZLWK�D�WHPSHUDWXUH�UDQJH�RI��r&�WR�
��r&�DQG�D�KXPLGLW\�UDQJH�RI����WR������6WRUH�WKH�URERW�LQ�D�GU\�DQG�
GXVW�IUHH�SODFH�ZLWK�D�WHPSHUDWXUH�UDQJH�RI����r&�WR���r&�DQG�D�KXPLGLW\�
UDQJH�RI�����WR�����
2WKHUZLVH��LW�PD\�UHVXOW�LQ�ŀUH��LQMXU\��HOHFWULF�VKRFN��GDPDJH��PDOIXQFWLRQ��
overheating, leakage, chemical explosion, or other damage to the robot or 
battery charger.

ԋ�,Q�FDVH�RI�VLJQLŀFDQW�FKDQJHV�LQ�WKH�LQGRRU�HQYLURQPHQW�(such as 
redecoration, use of the robot in a new location, rearrangement of indoor items such as 
destinations, chairs, and tables), re-mapping is required. 

NOTE
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3.1 Appearance & Components

���3URGXFW�6SHFLŀFDWLRQV

Image Module Operation Screen

Display Screen

Stereo Vision 

Anti-collision Strip

Drive Wheel Driven Wheel

Stop Button

LiDAR

Tray

Speaker

Main Power 
Switch

Manual Charging 
Port



3.2 6SHFLŀFDWLRQV

Item 6SHFLŀFDWLRQV

Keenbot T5

506mm×502mm×1205mm

490mm×404mm×188mm�WKH�ŀUVW�OD\HU�RI�WUD\�

50Kg

10Kg

1.2m/s

Wi-Fi

DC 48V 12Ah

50W

6WDQGE\�&XUUHQWӑ���$

12~15h

20000 hours

Temperature: 0֋~40֋,
Humidity: 5%~85%

Indoor300~20000Lux

'U\�LQGRRUV�ZLWK�ŁDW�DQG�VPRRWK�JURXQG

7HPSHUDWXUH�����֋a��֋��
Altitude: no higher than 1000m

Model

Robot Dimension (L×W×H)

Tray Dimension (L×W×H)

Weight (Charging piles are 
not included)

Maximum Capacity per 
Layer

Maximum Traveling Speed

Network interface

Battery Capacity

Rated Power

Standby Current

Battery Life

Service Life

Robot Operating 
Temperature/Humidity 
Range

Brightness

Working Environment

Storage Environment
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4.1 Robot Charging

     )XOO\�FKDUJH�WKH�URERW�ZKHQ�XVLQJ�LW�IRU�WKH�ŀUVW�WLPH�RU�ZKHQ�WKH�battery 
OHYHO�LV�EHORZ�����
* The charging is completed when the adapter indicator turns green.
     Do not use the robot when charging.
     Fully charge the robot every two months if the robot is left unused for a 
long time.

ԋ�2SHQ�WKH�UXEEHU�FRYHU�RI�WKH�PDQXDO�FKDUJLQJ�SRUW�RQ�WKH�EDFN�RI�WKH�
robot, and connect the adapter with the charging port.

4. Operation

ԋ�7KH�DGDSWHU�LQGLFDWRU�WXUQV�UHG�ZKHQ�WKH�FKDUJLQJ�VWDUWV��7RXFK�WKH�
screen and switch to the charging screen, which shows the charging is in 
progress.

14 |                                |   Keenon Robotics Boosting the New Revolution of Intelligent Unmanned Delivery

Remaining time

full charge

If you want the robot to start work, be 
VXUH�WR�XQSOXJ�WKH�SRZHU�FRUG�ŀUVW

01h 35m



Charge the robot in unoccupied areas, enclosed spaces, or spaces only 
accessible by maintenance technicians. The robot features intelligent 
auto-charging. It will automatically locate, match, and connect with the 
charging pile for auto-charging when its battery level drops to 5% or it is sent 
for charging manually.

7KH�IROORZLQJ�ŀJXUH�VKRZV�WKH�VWUXFWXUH�RI�WKH�FKDUJLQJ�SLOH�IRU�D�
multi-layer food delivery robot:

ԋ�8QSOXJ�WKH�DGDSWHU�DQG�FORVH�WKH�UXEEHU�FRYHU�
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4.3 Operation of Stop Button

In the following conditions, stop the robot by pressing the Stop button:
     Manually moving the robot when it is working.
     The robot is not working normally �VXFK�DV�PRYLQJ�LQ�D�GLłHUHQW�GLUHFWLRQ�WKDQ�

4.2 3RZHU�2Q�2ł

The main switch is on the back of the robot, on the right side under the 
rubber cover.

̉�Power on
Press the main switch once to power on the robot, which will take about 40s.

̉�3RZHU�Rł
3UHVV�WKH�PDLQ�VZLWFK�RQFH�WR�SRZHU�Rł�WKH�URERW��MXVW�OLNH�SRZHULQJ�RQ�WKH�URERW�
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indicated) and may cause damage to the surrounding environment.

Note: Open the silicone cover under the chassis and turn it on by pressing the 
red button on the right.

ԋ�(PHUJHQF\�+DQGOLQJ
When the robot is not working normally or in any other emergency that poses a 
threat to the surrounding environment, you can stop the robot by pressing the 
emergency stop switch on the top.

emergency stop switch:
$IWHU�FRQŀUPLQJ�WKDW�WKH�URERW�UHWXUQV�WR�QRUPDO��JHQWO\�URWDWH�WKH�VZLWFK�LQ�WKH�
direction indicated on the emergency stop switch on the top and get the robot 
to resume normal operation.

Note: If the emergency stop button is pressed on a slope, the robot will release 
the kinetic energy and continue to move due to inertia, which may cause injury. 
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ԋ�Obstacle avoidance protection 
The product uses a multisensor fusion scheme to judge obstacles ahead. If a 
dangerous situation occurs, the robot can decelerate, stop and other 
overspeed control and obstacle avoidance functions through its own judgment, 
and give a sound prompt. 
If the path is congested and the robot cannot avoid the obstacle, and the 
sound and light reminders continue, please press the emergency stop switch to 
move the robot away or remove the obstacle. 

ԋ�Sound and light prompts: 
ʓ In case of collision: WKH�ZDUQLQJ�OLJKW�ŁDVKHV�FRQWLQXRXVO\�
ʔ Press the Stop Button: WKH�ZDUQLQJ�OLJKW�ŁDVKHV�FRQWLQXRXVO\��
ʕ Robot failure:warning light always on.
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4.4 Mode Selection

7KH�URERW�FRPHV�ZLWK�ŀYHV�PRGHV�IRU�GLłHUHQW�VFHQDULRV��'HOLYHU\�0RGH��
Snack Delivery Mode, Multi-Destination Mode, Direct Delivery Mode, and 
Birthday Mode.

     Delivery Mode
In Delivery Mode, the robot can deliver foods to multiple tables in one trip. After 
WKH�GLVKHV�RUGHUHG�E\�GLłHUHQW�FXVWRPHUV�DUH�SODFHG�RQ�WKH�WUD\V�DQG�WKH�WDEOH�
numbers are entered, the robot will automatically plan the best route for the 
fastest delivery.

     Snack Delivery Mode
In Snack Delivery Mode, the robot circulates along a predetermined path with 
self-service beverages, desserts, or promotional materials and invites
customers to try out foods or pickup samples by voice or screen display.

Delivery

Snack

Direct

Blessing

Multiple

Return

Pop upSettings

Birthday Song —— Sung by the Stars

Return

Stable modeGo

Recently used

A

All points positions

3L Click Add

B              C

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506
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     Direct Delivery Mode
In Direct Delivery Mode, the robot stands by at the pickup point and serves any 
table as directed. Upon delivery, it waits there for the next task instead of returning 
automatically. This mode is mostly used in restaurant takeout services and other 
similar scenarios.

Return

You are welcome try these snacks

Go

Route 1 Route 2 Route 3

Route 4 Route 5 Route 6

Return

You are welcome try these snacks

Running

<RX�FDQ�SDXVH�PH�E\�FOLFNLQJ�DQ\ZKHUH�RQ�WKH�VFUHHQa
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     Birthday Mode
In Birthday Mode, the robot can play songs to celebrate the customer's birthday 
RU�RWKHU�KROLGD\V�DIWHU�LW�DUULYHV�DW�WKH�VSHFLŀHG�GHVWLQDWLRQ�

Delivering
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<RX�FDQ�SDXVH�PH�E\�FOLFNLQJ�DQ\ZKHUH�RQ�WKH�VFUHHQa
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Return
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Return
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Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Birthday Song — Sung by the Stars

Christmas songs

Shoubi Namsan

Christmas songs

English
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ԋ�'HOLYHU\�0RGH
'HOLYHU\�0RGH�LV�FRPPRQO\�XVHG�WR�GHOLYHU�IRRGV�WR�WKH�VSHFLŀHG�WDEOH�LQ�WKH�
following steps: 
ʓ Slect Delivery Mode at the pickup location.
ʔ�Place the dishes on the trays (one tray for one table only).
ʕ Tap the tray with dishes on the screen and enter the destination table number.
ʖ After entering the table number, tap Start Delivery for the robot to start the task.
ʗ The robot quickly arrives at the destination along the predetermined path. 
During the delivery, you can tap the Stop command on the robot screen to 
pause the robot immediately.

     Multi-Destination Mode
In Multi-Destination Mode, which is similar to the Snack Delivery Mode, up to 20 
table numbers can be selected.
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Englishʘ When the delivery task is paused for 30 seconds (30 seconds by default and 5 
minutes by maximum)��\RX�FDQ�JLYH�GLłHUHQW�FRPPDQGV�WR�WKH�URERW�(modify task, 
end current task, end all tasks) within this time; if no command is given on the touch 
screen within the set time, the robot will continue with its tasks.
ʙ After arriving at the destination, the robot will prompt by voice (here is your 
food).
ʚ�$IWHU�WDSSLQJ�WR�FRQŀUP��WKH�URERW�ZLOO�SHUIRUP�WKH�QH[W�WDVN�RU�UHWXUQ�WR�WKH�
pickup location and wait for a new one.
ʛ�%\�FKHFNLQJ�WKH�URERW�URXWH�LQ�WKH�SUHYLRXV�WDVN��\RX�FDQ�ŀQG�WKH�GHVWLQDWLRQ�
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B              C 
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Take away food Return

Go

Sent

Pls take

Waiting

Delivering
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<RX�FDQ�SDXVH�PH�E\�FOLFNLQJ�DQ\ZKHUH�RQ�WKH�VFUHHQa
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ԋ�6QDFN�'HOLYHU\�0RGH
Snack Delivery Mode is a commonly-used mode where the robot travels in a 
VSHFLŀF�ODUJH�DUHD�HQYLURQPHQW�LQ�WKH�IROORZLQJ�VWHSV�
ʓ Select the Snack Delivery Mode at the pickup location.
ʔ Select a planned route.
ʕ�7DS�WR�FRQŀUP��DQG�WKH�URERW�VWDUWV�WKH�WDVN�
ʖ The robot will prompt by voice during the delivery, reminding customers to 
pick up the snacks. Tap the Stop command on the robot screen to pause the 
robot immediately during snack delivery. If the robot does not receive a new 
command in 5 seconds, it will continue with its tasks.
ʗ To pick up the snacks, stand in front of the robot or touch its screen, it will 
stop moving immediately with the screen displaying the robot is paused so 
customers can help themselves to the snacks.

Delivering Return

Paused
5.0meters

Pick up meals Modify End

Delivered

Last mission:

Delivery

Snack

Direct

Blessing

Multiple

Return

Pop upSettings

Birthday Song —— Sung by the Stars

English
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Return

You are welcome try these snacks

Go

Route 1 Route 2 Route 3

Route 4 Route 5 Route 6

Return

You are welcome try these snacks

Running

<RX�FDQ�SDXVH�PH�E\�FOLFNLQJ�DQ\ZKHUH�RQ�WKH�VFUHHQa
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Paused

7DS�DQ\ZKHUH�RQ�WKH�VFUHHQ�WR�FRQWLQXH�WR�GHOLYHU�VQDFNVa
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5.1 Maintenance

ԋ�5RERW
ʓ�%HIRUH�ZLSLQJ�WKH�GXVW�Rł�WKH�URERW��PDNH�VXUH�WKH�DGDSWHU�LV�XQSOXJJHG�
from the socket and the adapter from the robot.
ʔ�Clean the LiDAR sensor, RGB-D camera, and top image module with a 
PLFURŀEHU�FORWK�HYHU\�GD\�

�0LFURŀEHU�FORWKV�DUH�QRW�SURYLGHG��3OHDVH�SUHSDUH�\RXU�RZQ�
ʕ�After using the robot, clean the dirt with a soft damp cloth and wipe the 
robot dry completely with a dry cloth.
ʖ�Use disinfectant ethanol to disinfect the exterior of the robot. Do not 
spray liquid directly onto the robot. Use a cloth dampened in the
disinfectant to clean the robot.
ʗ Regularly check and clean the bottom of the robot every six months.
ʘ The machine needs to check and clean up safety related equipment 
and safety function inspections (such as emergency stop function, obstacle 
avoidance function, sound and light alarm, etc.) every 6 months. One week before 
the expiration date, the machine will stop working and pop up a reminder 
that maintenance is required. After seeing the reminder, please contact 
professional after-sales maintenance personnel for timely on-site 
LQVSHFWLRQ�DQG�PDLQWHQDQFH��$YRLG�DłHFWLQJ�WKH�QRUPDO�RSHUDWLRQ�RI�WKH�
machine.
ʙ It is necessary to check the application environment of the robot every 
GD\��VXFK�DV�WKH�VORSH�DQG�ŁDWQHVV�RI�WKH�JURXQG��ZKHWKHU�WKH�QDYLJDWLRQ�
labels are complete, and whether the lighting equipment on site is aging 
or damaged. Whether the ambient light intensity is in the range of 
���a�����OX[��
ʚ If there are water or oil stains on the machine or the ground, please 
clean it up in time.

ԋ�'ULYH�ZKHHO�DQG�GULYHQ�ZKHHO
ʓ�Remove the hair and dust stuck on the wheel.
ʔ�To clean the driven wheels, remove them from the robot and wipe with 
a damp cloth.
ʕ�If the robot is dirty, place it on its side on a soft surface and wipe it clean 
with a cloth dampened in neutral detergent. 
* Wear gloves while dismantling the robot to avoid injury.

5. Robot Maintenance

English
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5.2  Robot Body Care

ԋ�%H�VXUH�WR�SRZHU�Rł�WKH�URERW�DQG�FKDUJH�WKH�EDWWHU\�DIWHU�XVH�
ʓ�3RZHU�Rł�WKH�URERW�IRU�VWRUDJH�ZKHQ�LW�LV�QRW�LQ�XVH�
ʔ�6WRUH�WKH�URERW�LQ�D�SODFH�ZKHUH�LW�ZLOO�QRW�REVWUXFW�DFFHVV�WR�ŀUH�GRRUV��
VWDLUV��RU�ŀUH�ŀJKWLQJ�HTXLSPHQW�
ʕ�Always store the robot in dry and moisture-free indoors.

5.3  Moving and Handling the Robot

Lift or push the robot with both hands.

ԋ�/LIW�DQG�PRYH�WKH�URERW�
Grasp the sides with both hands and lift the machine (arrow in the picture) while 
maintaining an upright position.

ԋ�3XVK�DQG�PRYH�WKH�URERW�
Use both hands to move the robot by pushing the sides (the positions marked by 
WKH�DUURZV�LQ�WKH�ŀJXUH�EHORZ�.
* Do not pull up the robot's bottom, tilt it, lift the tray or slit next to the LiDAR, or 
pull its front or top. Otherwise, it may damage the robot.

ԋ�7KH�EDWWHU\�SDFN�PXVW�FRQWDFW�WKH�IDFWRU\�IRU�DIWHU�VDOHV�PDLQWHQDQFH�
and replacement.



5.4  Transportation 

During transportation, please follow the direction of the arrow on the box, 
GR�QRW�OD\�ŁDW�RU�GXPS�
When unpacking, please keep the machine in the direction indicated by 
the box, remove the packing belt, remove the outer box from bottom to 
WRS��UHPRYH�WKH�ŀOOLQJ�GLDJUDP��DQG�WUDQVSRUW�WKH�PDFKLQH�WR�WKH�
designated location according to the method in 5.3. 
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5.5  Disposal

Discarding electronic devices at will will pollute the environment, please 
refer to the local national waste recycling policy before discarding. 
This product contains battery packs, which are hazardous substances, 
please contact professional personnel for recycling.
This product is designed and manufactured with recyclable, high-quality 
materials and components.
When disposing of the product, check that it is being disposed of properly 
DV�LQGXVWULDO�ZDVWH�GLłHUHQWLDWHG�IURP�JHQHUDO�DQG�EXVLQHVV�ZDVWH�
according to regional and municipal regulations by request to an industri-
al waste disposal operator.
* If the product is being leased, it cannot be disposed of by yourself. Contact 
customer support. When disposing of the machine, remove the battery from 
the machine, and dispose of properly according to regulations for waste 
disposal in the region you are residing in.



In case of any problems, please refer to the solutions below.

6. Troubleshooting

Problem Solution

ʓ�When the battery is low, charge the robot with 
the power adapter.

ʔ�If the problem persists, please contact customer 
support.

ʓ�Press the stop button, manually move the label 
to an easily visible place, release the stop button, 
and then check if the robot moves again.

ʔ�,I�WKH�SUREOHP�SHUVLVWV�DIWHU�RSHUDWLRQ�К��WXUQ�
Rł�WKH�PDLQ�SRZHU�VZLWFK��WXUQ�LW�RQ�ZKHQ�WKH�
robot is in a place where the label is easily visible 
to the robot and try again.

ʕ�If the problem persists, please contact customer 
support.

ʓ�,I�WKH�URERW�LV�Rł�WKH�PDS��WXUQ�Rł�WKH�PDLQ�
power switch, move the robot near the starting 
point, and restart the navigation.

ʔ�Make sure the display module is not covered by 
cloth or other objects. Remove dust, if any.

ʓ�If there is no voice or sound, or the volume is 
too low, adjust the volume.

ʔ�If the problem persists, please contact customer 
support.

7XUQ�Rł�WKH�PDLQ�SRZHU�VZLWFK�DQG�FRQWDFW�customer
support.

Unable to power on 
the robot

The robot does not 
move

The navigation does 
not work

The robot makes no 
voice or sound

The robot does not 
work normally
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ԋ�㯑⟚ͧ⑇⃎ͼήγΰΨΝϙーϦ΋⬚͋΄΀̾ͣ娷橰☳΋僠̈́ͣӮӮ̼͈͙͠
͎̼Ҿ

ԋ�桭䀂ͅ⋗̼͟͝΄͆ͨ͡һ㯑⟚΋㐮͎̼͈͙͎̼ͣ͠Ҿ

ԋ�㴧⽠̺ͧ΄⦦㎲һ⍫⍪̺ͧ΄⿼棔ҡϑΥΐΝήΐϚһ㵍弥ͧ曩ӮӮ͎ͅ�FP⁗ὼͧ
Θーωγηͣ͢Ңһ∰㜎̺ͧ΄姚棔һ䅓΅͘⿼ӮӮ棔ͨ͠һ㯑⟚΋⃱䚚̼͈͐ͣ͠
͙͎̼Ҿ
䕸䚣͐ͨ͟͡һ/,'$5ΪϦΤーһ5*%�'ΘϐϘһ䚭≁ϑΧϕーӮӮϚΘϐϘͅ㳕
⾪ͤ⑇⃎͈͐ͣͣ΃һ㯑⟚ͅ恔ↄͷͨ͘喯ώ͐͟һӮӮ◚⡤ͧ‬͊ͅͅ΋͐͘
΃һ䏛ͅ㕿∩͒΄╡副㆙̺ͅ΃ͷ͒Ҿ

ԋ�㯑⟚ͅ廢妾͒΄憌彡ͨ⾪ͤ㽷䃆ͤ⅏͈͙͎̼͟͝Ҿ
㯑⟚ͅτΗーΝһΨφーϦһ䴪ͣͧ͢ⶁ͎ͣ栎ⴥ䏛ͼ䏛ͧὼ΋ӮӮ廢妾͒΄͡һ
ηϛΐὼͧ䏛☳ͅ喯ώ͐͘΃һ͊ͅͼ尖⑇⃎ͧ┑ӮӮ⡒ͣ͘͡͝΃һ⃱䚚͆ͣ͠
͈ͣ͘͝΃͒΄╡副㆙̺ͅ΃ͷ͒Ҿ

ԋ�㢞婯☳ͨһⶽ⋷ͧ⿥⣘ͣ䘢⧵ҡ⢢棔ͅ⿥΂͠һ∰㜎ͅ�〘㢜㿲ӮӮ͠һ䯳廩ͅ�FP⁗
ώͧ䘢⧵Ңͧ͠⃱䚚ͤ柂ⴌ͎΅͘怼悜⁊͆ϜӮӮϋγη͒͠Ҿⶽ⪈ҡⶽ⪈ͧοϚ΢
κーͣ͢Ңһ⿥΂̼ͣ͠⢢棔ҡ栀ӮӮ㴧ͣ͢Ңһ͖ͧ⁈ͧ䘢⧵ͨ͠⃱䚚̼͈͐ͣ͠
͙͎̼Ҿ

ԋ�㯑⟚΋⊷桭͒΄͆ͨ͡һ⁊ⷐͧογεϙ⊷桭⟚ͧ͸΋⃱ӮӮ䚚͐һ⁊ⷐͧο
γεϙ⊷桭⟚͡⁊ⷐͧ⵴䚚桭䀂΢ーθͧ͸΋⃱ӮӮ䚚͈͙͎̼͐͟Ҿ

ԋ�䷻⧧һ⧛⍸һ勂橑㆙ΚΨһ╡䌵㆙䏛幜̺ͧ΄⦦㎲ͼ͖ͧ⁊慃͠ӮӮογεϙ
⊷桭⟚΋⃱䚚̼͈͙͎̼͐ͣ͠Ҿ
䇝䇯һ͊ͅһ㊑桭һ㕿∩һ㚷栎һ懀䌣һ䂁桭һῲӮӮ娴ͧ┑⡒ͤͣ΃ͷ͒Ҿ䅓΅
͘㎽͠ΎίφήーΟーυϚ⁗⪈ͧ桭ӮӮ䀂ͼ桭⢙ͤ存΅̼͈͙͎̼ͣ͠Ҿ

ԋ�㕿∩͐͘ογεϙ⊷桭⟚ͼ桭䀂΢ーθ΋⃱䚚̼͈͙͎̼͐ͣ͠Ҿ

ԋ�ογεϙ⊷桭⟚ͨ㮜僠͆͠⃱䚚͒΄΀̾ͤ実孺͎΅̼͟ͷ͒ͧӮӮ͠һ侘僠
͆ͼ慸͎╼΃ͨ͠⃱䚚̼͈͙͎̼͐ͣ͠Ҿ

ԋ�ϐϦειϦΨ΋妾̾͆͡ͼһογεϙ⊷桭⟚΋曩㢑朅⃱䚚͐ͣӮӮ̼͆ͨ͡
ㄷ͓桭䀂΢ーθ΋΢ϦΪϦη̈́΂㐎̼̼͈͙͂͟͟ӮӮ͎̼Ҿ

ԋ�ογεϙ⊷桭⟚ͤ桭䀂΢ーθ΋㔗伌̼͐͟΄͆ͨ͡һ桭䀂΢ーӮӮθ΋征Ό
͙΃һ䊓䕸ͣ␍΋␒̀͘΃̼͈͙͎̼͐ͣ͠Ҿͷ͘һӮӮ⊷桭ᾟͨ⊷桭⟚ͤ曩㞴
朅存΅΄͌ͨ͡懱͈͙͎̼͊͟Ҿ

ԋ�㔗伌ͧ㡻䊓ͤ̈́̈́·΂͓һ⊷桭⟚΋喯͐͘͡΃征Ό͙΃̼͐ͣӮӮ͈͙͎͠
̼Ҿ⊷桭⟚ͧὼͤ䏛΋恻͔͘΃һ㐮͐⁊͊͘΃͒΄ͣӮӮ͢һ䊓䕸ͣ␍΋␒̀ͣ
̼͈͙͎̼͠Ҿ
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ԋ�㯑⟚ͨⶽ⋷ͧ͠͸⊷桭͈͙͎̼͐͟Ҿ彡ὼͣ͢һⶽ⪈ͨ͠⃱䚚ӮӮ̼͐ͣ͠
͈͙͎̼Ҿ

ԋ�⁈䪰婯ͧογεϙһ桭䀂Ύίφήーһ⊷桭πΐϚͨ⃱䚚̼͐ͣӮӮ͈͙͎͠
̼Ҿογεϙͼ⊷桭πΐϚ΋䊓㜟͠⍸孕͐͘΃һⅠ䕸ӮӮ͐͘΃һ㚫憒͐͘΃͐
̼͈͙͎̼ͣ͠Ҿ

ԋ�㯑⟚͠就䕸ҡ䊮͈һ̺ͯ΄ͣ͢Ң̼͈͙͎̼͐ͣ͠Ҿ
͖̼̾͐ͣ͡һ䇝䇯һ͊ͅһ㊑桭һ㕿∩һ㚷栎һ懀䌣һ䂁桭һῲӮӮ娴ͧ┑⡒ͤ
ͣ΃ͷ͒Ҿ

ԋ�㯑⟚ͤ㶦΋̼͈͙͎̼̈́͊ͣ͠Ҿ
㯑⟚ͨ枤⧧・枤䁦実孺͒͠ͅһ⳾⋚枤㶦̺ͨ͠΃ͷ͔ΌҾηϛӮӮΐ̈́΂㼤⃅ͅ
͌͵΅͘⦦╺ͨһ͉͒ͤ㥆΂̼̈́῰̼͘⽵͠㑟͆ӮӮ╈΃һ῰͈͙͎̼̈́͐͟Ҿ
㼤⃅ͅ㯑⟚ͤ⋗͘͝ヾһ㯑⟚΋䅓΂ӮӮ͐͘΃һ㯑⟚ͅ䅓΅̼͟΄朅ͤ⊷桭͒΄
͡һ懀䌣һ㊑桭һ䇝䇯һӮӮ͊ͅһ㚷栎΋ょ͆廩͌͒╡副㆙̺ͅ΃ͷ͒Ҿ

ԋ�橤͸䏛ͣͧ͢㼤⃅ͼ䛢䏛ͣ͢ͅ㯑⟚⋷扚ͤ⋗΂̼ͣ΀̾ͤ͐͟ӮӮ͈͙͎̼

ԋ�ηϛΐͧὼͤ䏛΋僠͈⦦╺һ㯑⟚ͧΪϦΤー΋嫸·̼ͣ΀̾ͤӮӮ͈͙͐͟
͎̼Ҿ
͖ͧ⦦╺һ㚷栎ͅ䟬䚑͐͘΃◚΃ͧ䏛ͅ㕿∩͒΄͖͂΅̺ͅ΃ӮӮͷ͒Ҿ

ԋ�ηϛΐͧὼͤ⎨柂哩挿΋廷̀΄ͻͧ΋恻͔̼͈͙͎̼ͣ͠Ҿ
͊ͅһ㚷栎һ⃱䚚὿副һ◚΃ͧ䏛ͧ㕿∩ͅ䚑͑�΄͖͂΅̺ͅ΃ͷ͒Ҿ
ʓ��ͧ͜ηϛΐ΋⃱䚚͒΄⦦╺Ѫ╶ηϛΐ��NJҡ╺孺��NJҢҾ
ʔ��㴧䡠ͧηϛΐͧ͸΋⃱䚚͒΄⦦╺ҡ〇棔һ�&O����ͧ⡥┴䋙ҢѪ��NJҾ

ԋ�㯑㨢ͅ⃎⑇̼͐͟΄͆ͨ͡һηϛΐ̈́΂䏛΋╈΃⍬͎̼͈ͣ͠ӮӮ͙͎̼Ҿ
䏛☳ͅηϛΐ̈́΂喯ώ͐͘΃һ◚΃ͧ䏛ͅ㕿∩͐͘΃ӮӮ͒΄͖͂΅̺ͅ΃ͷ͒

ԋ�橑☳姍䚑ὼһ‬ͅ䴓䕸̼̼͐ͣ͟⦦㎲ͼ㎽ͧⶼ̼̈́ͣ⦦㎲ͤ㚰ӮӮ僠̼͐ͣ
͈͙͎̼͠Ҿ

ԋ�㯑⟚ͧηϛΐ΀΃ͻ⪙͆ͣηϛΐͼ䠱ͨ⃱䚚̼͈͙͎̼͐ͣ͠Ҿ�ӮӮΪϦΤ
ーͅ懠΂΅һ㚷栎΋ょ͆廩͌͒╡副㆙̺ͅ΃ӮӮͷ͒Ҿ

ԋ�⒭䞴䘢⧵һ⒭䞴䚚桭Ⳃ㯑⟚ͧ慃͈ͨ͠⃱䚚̼͈͙͎̼͐ͣ͠Ҿ

ԋ�㯑⟚⃱䚚ͧ⳻⋚ͧ͘ͺͤ帞⁭具ͤ΀΄䡕䣕ͼ㑹ⶀ΋╉̼͊ͣ柂ӮӮ΃һ⇗〩
䐨㊽ͅ叡͈̼ͣ㜫һ㊑嬌䟶ͷͨ͘丰䫐䟶副␍ͅ⃀̼㜫һӮӮ亾殅ͼ䥗峊ͅ὿弥͐
̼͟΄㜫ҡ͂Ⳃ㭊΋▝͹Ңͅ⃱䚚̼͆ͣ͠ӮӮ΀̼̾ͤͣ͟͝ͷ͒Ҿ͂Ⳃ㭊ͅ㯑⟚
͠憼̼ͩͣ΀͍̾ͤ㹚㊁͈ӮӮ͙͎̼Ҿ
ΝϙーκϦΞͼ⃱䚚具ͤ΀΄ϐϦειϦΨͨһ͂Ⳃ㭊͙͊͠妾ӮӮ·̼ͣ΀̾ͤ
͈͙͎̼͐͟Ҿ

Ҿ

Ҿ
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ԋ�ϔーΥーͅογεϙーπγΝ΋‖㕍͒΄͌ͨ͡寿ͺ΂΅ͷ͔Ό��������������������������

ԋ�ογεϙー΋⎗ⅽͤ⅏䴓͒΄栍ͧ㹚㊁��䏫㳼⊷桭娷僠΋⃱䚚͐͟㵀㡺�㞴朅⊷
桭͐ͷ͒Ҿ

ԋ�Ϝϋγηͧ⊷桭ͨⓒ㡻͎΅̼̼ͣ͟榊⥑ͼ曻͑΂΅͘䯬朅̺΄̼ͨϐϦει
ϦΨ㏲姅㐷ヅ͐̈́⋗΅̼ͣ䯬朅͠妾̼ͷ͒Ҿ�

ԋ�ωγηͤ㹚㊁͐һϜϋγηͧ◚΃͠廢΂͔̼ͣͣ΀͈͙͎̼̾ͤ͐͟Ҿ

ԋ�㿱㶉ͧ⪌̼͌͡Άͨ͠⃱䚚̼͈͙͎̼͐ͣ͠Ҿ

ԋ�桭㷒ͧ⊷桭㾛〘ͨ��֋a��֋΋䡠⳻͈͙͎̼ͤ͐͟Ҿ

ԋ�╡䌵䏛ͼ䍸䟬䏛̺ͧ΄⦦㎲ͤζοΐΨ΋僠̼͈͙͎̼̈́ͣ͠Ҿ

ԋ�⃱䚚ͅ䫳㳔͎΅̼͟΄͆ͨ͡һ娷僠ͧ桭䀂΋⋗΅̼ͣ΀͈͙͎̼̾ͤ͐͟Ҿ

ԋ�廢妾ᾟͧ⳻⋚䨬⅏ͧ͘ͺһ憽恔具ͨ㘿⃎͆͠ͷ͔ΌҾ

ԋ�῰̼͘㥆΂̼̈́⽵΋⃱䚚͐͟ζοΐΨ΋㽷㓵͐ͷ͒Ҿ㶦һΎϚ΢ーϚһ㺉

⏖һ⒈Ⳙ圞☳ͨ⃱䚚̼͈͙͎̼͐ͣ͠Ҿ

ԋ�ζοΐΨͧογεϙー͡⊷桭⟚ͨһ͂Ⳃ㭊ͅ橤͸愮Ό͙΃һ尖͟͝㆜㎃΋͐

͘΃̼͐ͣ΀̾ͤһ㎽ͧⶼ̼̈́ͣ͌͡Άͤ⅏䴓͈͙͎̼͐͟Ҿ͂Ⳃ㭊ͨ⪙‬ͧ䡕

嬈ͧͻ͍͡͠⃱䚚͈͙͎̼Ҿ

ԋ�䜷柔ͼ⒭䞴㜯実ͧ͠ϑοΐϚ婯☳ͤ懛䚚͎΅΄͒Ͳͧ͟嬁⎹ͼ嬁⎨΋懧⳺͐

͈͙͎̼͟Ҿ

ԋ�婯☳ͤ⁊ⷐͧ桭㷒ͧ͸΋⃱䚚͈͙͎̼͐͟Ҿ

ԋ�͌ͧ婯☳ͨһ(8␒䡑⡯⋚⃅͠⃱䚚͆͠ͷ͒Ҿ

     ���䭄΋廷̀͟һ⊻䀂΋⍏嬈̼͈͙͎̼͐ͣ͠Ҿ

ԋ�㘿⃎具ͨ㢞ύκϕΎϚ΋尟͸һ㳕̼͐⃱̼㜫΋⒳⍸䕸孕͐͘ὼӮӮ͠㯑⟚΋
⃱䚚͈͙͎̼͐͟Ҿ

ԋ�㯑⟚ͧ㘿⃎һ䭭⑇һϐϦειϦΨͨһㄷ͓Ύίφήー΋άΟγӮӮη̈́΂⪈
͐̈́͟΂妾͈͙͎̼͟͝Ҿ

ԋ�㯑⟚ͧ䭭⑇ͼ憽㖞ͧ栍ͨһ㯑⟚ͧ恔ↄͼ喯ώͤ㶉΋⁊͈͙͊͟ӮӮ͎̼Ҿ
䇝䇯һ͊ͅһ㊑桭һ㕿∩һ㚷栎һ懀䌣һ䂁㼤һ圞☳ӮӮͧ䍸䟬һ㯑㨢ͼογεϙ
⊷桭⟚ͅ㕿∩͒΄͖͂΅̺ͅ΃ͷ͒Ҿ

㹚㊁
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ԋ�䌣̼㜋䕸ͼ὿⳻ⴌͣ㜋䕸ҡΞϘΨͧᾟͧ㼤⃅һϋΒϚͧᾟͧΨーӮӮφͣ͢Ң΋憽
ͯ͆ͨ͡һ寘憽恔΋妾͟͝һ憽恔ᾟͤ㼤⃅͌ͅ͵ӮӮ΅͘΃һ䁦΃喯͚͘΃͐ͣ
̼͌͡΋䨬寿͈͙͎̼͐͟Ҿ

ԋ�挿̼䏛ͼ婹㛢ͧ橑⟚΋ηϛΐͤ恻͔΄͆ͨ͡һ⳻ⴌ͎͔΄͘ͺӮӮͤηϛΐ
ͧᾟ⪠ͤ僠̼͈͙͎̼͟Ҿ
㚷栎͐͘΃һ㼤⃅͌ͅ͵΅͘΃һ橑⟚ͅ喯͚͘΃͒ӮӮ΄̺͌͡ͅ΃ͷ͒Ҿ

ԋ�挿̼䏛΋憽ͯ͆ͨ͡һώͧ㴧ͧηϛΐͤ恻͔һ⿥΂ͣ⿼͠㯑⟚ӮӮ΋廢妾͎
͔͈͙͎̼͟Ҿ
͖ͧ⦦╺һ憽恔ᾟͤ㼤⃅͌ͅ͵΅͘΃һ◚΃ͧ䏛ͅ㕿∩͐͘΃ӮӮ͒΄͖͂΅ͅ
̺΃ͷ͒Ҿ

ԋ�㯑⟚΋⃱䚚͒΄͆ͨ͡һ⾪ͤ怼悜ͅ⿼棔ͤ㔗͒΄΀͈̾ͤ͐͟ӮӮ͙͎̼Ҿ
㚷栎ͅ䟬䚑͐͘΃◚΃ͧ䏛ͅ㕿∩͐͘΃͒΄͖͂΅ӮӮ̺ͅ΃ͷ͒Ҿ

ԋ�㯑㨢ͧ䭭⑇ᾟͤ὿㾞ͧ´㊽ͅ䟬䚑͐͘⦦╺һ㘿⃎具ͅ䡦͚ͤ⵰ӮӮㅎ͆͠΄
΀͈͙͎̼̾ͤ͐͟Ҿⓣ柬΋㊑͑͘΂һ⇎㳔ϋήϦ΋ӮӮ㐮͈͙͎̼͐͟Ҿ⃱䚚
具һ䲞ύ具ͱͧⓣⴥһ◚΃ͧ䏛ͱͧ㕿∩΋ᾂӮӮ΄͖͂΅̺ͅ΃ͷ͒Ҿ

ԋ�㾛〘�r&ӣ��r&һ㿱〘�Ѳӣ��Ѳͧ䴶⡤͠⃱䚚͈͙͎̼͐͟ҾӮӮ㯑⟚΋╀乿
͒΄͆ͨ͡һ㾛〘���r&ӣ��r&һ㿱〘��Ѳӣ��ѲͧӮӮ䴶⡤͠һ῰䍗͐͘⤵ͧ
ⶃ̼ͣ⦦㎲͠⅏䴓͈͙͎̼͐͟Ҿ
䇝䇯һ͊ͅһ㊑桭һ㕿∩һ㚷栎һ懀䌣һ䂁㼤һ圞☳ӮӮͧ䍸䟬һ㯑㨢ͼογεϙ
⊷桭⟚ͤ⵰͒΄͖ͧ⁈ͧ㕿∩ͧ┑⡒ͤӮӮͣ΃ͷ͒Ҿ

ԋ�㯑⟚΋⃱䚚͒΄ⴖ⋷䘢⧵ͅ⪙͈͆⩻⒈͐͘⦦╺ҡ㚫娷һ㜢̼͐ӮӮ⦦㎲ͧ͠㯑⟚
ͧ⃱䚚һ䡠䟶⢢һ㩷ⳂһεーυϚͣͧ͢ⴖ⋷䏛☳ӮӮͧ抿僠⩻̀Ңһ㜢̼͐₿僠䏫ⴌ・⢢
⡥⃎㎂ͅㄷ嫳͒͠Ҿ
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3.1 ⪈嬥͡扚☳ͧ尞㞀

���婯☳㬽㎂

䚭≁ϑΧ
ϕーϚ 㘿⃎䚭棔

姚䪬䚭棔

䰽⃅嬈

οϦπー
欸⑇悜 ㄅ⑇悜

⇎㳔ϋήϦ

LIDAR

ηϛΐ

ΨσーΘー

ᾭ桭䀂Ψΐ
γΰ

㎽⑇⊷桭ό
ーη
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3.2 ㆙副πϘϐーή

楷䡠 ⃱䚚

Keenbot T5

506mm×502mm×1205mm

490mm×404mm×188mmҡ�㴧䡠ηϛΐҢ

50Kg

10Kg

1.2m/s

Wi-Fi

䡦㺳��9��$K

50W

ヷ㯑桭㺳���$㢜㿲

��㞴朅̈́΂��㞴朅

�����㞴朅

㾛〘Ѫ�r&ӣ��r&һ㿱〘Ѫ��ӣ���

ⴖ⋷���ӣ�����/8;

ⶽ⋷ͧ῰䍗͐͘䘢⧵һ⿥΂͠䁃΂̈́ͣ⿼

㾛〘Ѫ���r&ӣ��r&һ㻩㐎㮋汊Ѫ�����P⁗ώ

ϑζϚ

㯑⟚⵪㹇� (L×W×H)

ηϛΐ⵪㹇�(L×W×H)

㯑⟚挿捁ҡ⊷桭πΐϚͨ
▝͸ͷ͔ΌҢ

�㴧̺͘΃ͧ㡲⪙⴫捁

㡲汊廢妾憑〘

μγηϝーΝ�ΐϦήー
τΕΐΨ

ογεϙ⴫捁

ⴌ㦮⍬␍

ヷ㯑桭㺳

ογεϙー欸⑇㞴朅

冂䚚⿦㛢

㯑⟚㘿⃎㾛〘�㿱〘䴶⡤

悏〘

⑇⃎䘢⧵

⅏䴓䘢⧵
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4.1 㯑⟚⊷桭

     ⎏ͺ͟⃱䚚͒΄͆͡ͼһ桭㷒㳽捁ͅ��Ѳ㢜㿲ͤͣ͆ͨ͘͝͡һ㯑⟚΋⒳⍸ͤ
⊷桭͒΄΀͈͙͎̼̾ͤ͐͟Ҿ

�ΎίφήーͧϘϦφͅ佃古ͤ䈫䇡͒΄͡⊷桭ͅ⳾Ὸ͐͌͘͡΋䪬͐ͷ͒Ҿ
�����⊷桭ᾟͨ㯑⟚΋⃱䚚̼͈͙͎̼͐ͣ͠Ҿ
�����Ϝϋγη΋曩㢑朅⃱䚚̼͐ͣ͆ͨ͡һ�̈́㡺͍ͤ͡⳾⋚ͤ⊷桭͒΄ㄷ嫳̺ͅ΃
ͷ͒Ҿ

ԋ�㯑⟚刾棔ͧ㎽⑇⊷桭όーηͧΣϏΘοー΋曽͊һΎίφήーͧ⊷桭φϘΞ΋
⊷桭όーηͤ⽠͐愮Ό͈͙͎̼͠Ҿ

���㘿⃎

ԋ�⊷桭ͅ曽⬽͎΅΄͡һΎίφήーϘϦφͅ廖古ͤ䈫䇡͐ͷ͒ҾήγΰπμϚ
ͅ⊷桭䚭棔ͤ⍹΃㡱·΃һ⊷桭ᾟ̺͠΄͌͡΋䪬͐ͷ͒Ҿ

ዱґ時間

満ߦ電

ӲӡӈӍҙ動ܪќѢҒ場षѶХ҅ѡีѡ
電ᑷҙ抜ыѭіѧќы

01h 35m
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Ϝϋγηͨ⊷桭ͧ͘ͺͤ䊓‬ΔϙΎһ曻攈͎΅͘䯬朅һ⅏⳺㐷ヅ具ͼ㏲姅具ͧ͸
ͅΎΝΪΨ͆͠΄䯬朅ͤ僠̼͈͙͎̼͟ҾϜϋγηͨΨύーη卜⽣⋿⊷桭㯑副΋
∋̼̀͟ͷ͒ҾϜϋγηͨһογεϙー㳽捁ͅ�Ѳͤͣ͆͘͝͡ͼһ㎽⑇͠Ϝϋ
γη΋欸⑇͐͟⊷桭΋妾̾⦦╺һϜϋγῃ卜΂⊷桭πΐϚ΋㔔͐һθγΛϦΞ
͐һ㔗存͒΄͌͡͠卜⑇⊷桭΋ⴑ䕰͐ͷ͒Ҿ

婹㛢㴧め抿匥Ϝϋγη⊷桭πΐϚͧ㬽憒⡥Ѫ

ԋ�Ύίφήーͧ⊷桭φϘΞ΋㐎͆һΣϏΘοー΋曻ͺͷ͒Ҿ

㝗
㢞
尐
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4.3 ΨΐγΰΖτϋήϦ㘿⃎

㲓ͧ⦦╺ͨһ⇎㳔ϋήϦ΋㐮͐͟㯑⟚΋⇎㳔͐ͷ͒Ҿ

�����㯑⟚ͧ⑇⃎ᾟͤ㎽⑇͠䭭⑇͎͔΄⦦╺Ҿ
�����㯑⟚ͧ⑇⃎ͅ䛢⾪̺͠΃ҡ㑹䪬ͨ͡䛢ͣ΄㜫▃ͤ䭭⑇͒΄ͣ͢Ңһ◚⡤䘢⧵ͤ㕿

4.2 桭䀂ΖϦ�Ζτ

ᾭΨΐγΰͨһ㯑㨢ͧ刾棔һ╥⇦ͧΣϏΘοーͧώ̺ͤ΃ͷ͒Ҿ

̉�桭䀂ΖϦ
ᾭΨΐγΰ΋�⡐㐮͒͡һ乶��䭄͠桭䀂ͅΖϦͤͣ΃ͷ͒Ҿ

̉�桭䀂Ζτ
㯑⟚ͧ桭䀂΋ΖϦͤ͒΄ͧ͡╾͑嫳榊͠һᾭΨΐγΰ΋�⡐㐮͐ͷ͒Ҿ
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ⴥ΋ᾂ΄╡副㆙̺ͅ΄⦦╺Ҿ

㹚㊁Ѫ㯑⟚ͧ桭䀂΋ΖϦͤ͒΄͆ͨ͡һͷ͓䳂⃅ώ扚ͧΦϙ΢ϦΘοー΋曽͊һ
╥⇦ͧ廖古ͧϋήϦ΋㑹͠㐮͐ͷ͒Ҿ

ԋ�似㆗㞴ͧ⵰ㅎ

Ϝϋγηͧ⑇⃎䐨㊽ͅ䛢⾪ͣ⦦╺ͼһ◚⡤䘢⧵ͤ娝ⴥ΋ᾂ΄΀̾ͣ὿㾞ͧ´㊽
ͅ䟬䚑͐͘⦦╺һϜϋγηὼ扚ͧ棐⾪⇎㳔Ψΐγΰ΋㐮͒͌͡͠Ϝϋγη΋⇎㳔
͎͔΄͌͆͡͠ͅͷ͒Ҿ

䛢⾪ͣ´㊽ͅ孕㻺͐һϜϋγῃ㳕⾪ͤ⑇⃎̼͐͟΄͌͡΋䨬寿͐͘ὼһ榟扚ͤ
̺΄棐⾪⇎㳔Ψΐγΰͧ䥔ⓢͧ⡐恔㜫▃ͤΨΐγΰ΋息͈⡐͒͡һϜϋγηͨ憌
⾪⑇⃎ͤ㎭΃ͷ͒Ҿ

㹚㊁Ѫ∰㜎⢢͠棐⾪⇎㳔ϋήϦ΋⃱䚚͒΄͡һ㯑⟚ͅ憽⑇ΔμϚΜーͧ朔ℴ͠һ
㋕㆙͠㯑⟚ͅ⑏㎽ͤ䭭⑇͐һ͊ͧͅ┑⡒ͣ͡΃ͷ͒Ҿ
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ԋ�栎ⴥ䏛⡐懱⅏峩�
͌ͧ婯☳ͨύϚΰΪϦΤー壿╺ΨΛーύͤ΀͟͝⎿㜫栎ⴥ䏛΋㪎䥗͐ͷ͒Ҿⓣ
柬ͣ䐨㸳ͤͣ͘͝⦦╺һϜϋγηͨ㾍憑͐͟⇎㳔͆͠һ卜⑇͠⎖㜟͐͟Ζーο
ーΨσーθ⎨ㄓ΋͐һ栎ⴥ䏛⡐懱㯑副΋⃎⑇͐һ峘楥΋䟬͐ͷ͒Ҿ�
亾彡ͅ寢ͷ̼͘͟͝΃һϜϋγῃ栎ⴥ䏛΋懱͊΂΅̼ͣ⦦╺һ峘楥͡⊻ͅΖϦ
ͧͷͷͤͣ΄ͧ͠һ棐⾪⇎㳔ϋήϦ΋㐮͐͟Ϝϋγη΋桔͒̈́栎ⴥ䏛΋╈΃柖͆
ͷ͒Ҿ 

ԋ�峘楥͡⊻ͤ΀΄ΎϘーϏ���
ʓ 姏䯳͐͘⦦╺��峘▼䇡ͅ憕伌䈫䀷͐ͷ͒Ҿ
ʔ ⇎㳔ϋήϦ΋㐮͐ͷ͒��峘▼䇡ͨ憕伌䈫䀷͐ͷ͒Ҿ
ʕ Ϝϋγηͧ㚷栎��峘▼䇡ͨ⾪㞴䈫䇡͐ͷ͒Ҿ
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4.4 ϑーθ懪㐐

͎ͷ͏ͷͣ䘢⧵ΦιϙΖͤ懛ㅎ͐һΖϦζύϦθ͠懪㐐͆͠΄͎ͷ͏ͷͣΤーς
Ψϑーθ΋ⴑ䕰͒΄͘ͺͤһϜϋγηͤͨ�ͧ͜ϑーθһ抿匥ϑーθһ͂ͼ͜抿
懆ϑーθһ⪌⢢䈫ϑーθһ䡦慳ϑーθһ͂䫏̼ϑーθͅ䚚㊁͎΅̼͟ͷ͒Ҿ

�����抿匥ϑーθ
抿匥ϑーθͨ͠һ�⡐ͧ廢妾͠婹㛢ͧεーυϚͤ㜋䕸΋憽ͯ͌͆͡͠ͅͷ͒Ҿ͌
ͧϜϋγηͨһ婹㛢ͧηϛΐͤ䛢ͣ΄͂ⴔ㭊ͅ㹚㛹͐͘㜋䕸΋僠͆һ⵰ㅎ͒΄ε
ーυϚ䛜╩΋⋗␍͒΄͌͡͠һ卜⑇䟶ͤ㡲懛ͣϚーη΋孺䚭͐һ͆͠΄͙͊㝛͈
㜋䕸΋㕂ℍ͒΄͌͆͡͠ͅͷ͒Ҿ

�����͂ͼ͜抿懆ϑーθ
͂ͼ͜抿懆ϑーθͨ͠һϜϋγῃΪϚτΤーςΨ͠θϙϦΝͼ楥⩢һζΥーη
ͼΨιγΝһ帛ℵ䏛ͣ͢΋㕂ℍ͐һ〉♓ͅ実ⴌ͐͘⋸ピͧ亾彡ͤ㸱͟͝ヲㄛ͐һ
楥⩢ͼ䚭棔姚䪬΋憌͑͟һ͌΅΂΋͂ⴔ㭊ͤ╈͟͝ͻ΂͘͝΃һ◥·͟͝ͻ΂͝
͘΃͒΄͌͆͡͠ͅͷ͒Ҿ
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㝗
㢞
尐

Ⅲᮼ

ҾӏӈҴ

λ⃴Ⅲ⃆

ёᢲы
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⾢厜
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�����䡦慳ϑーθ
䡦慳ϑーθͨ͠һΤーςΨ♓ͨϜϋγῃ㜋䕸╈΃⍬͐╕ͤθγΛϦΞ͐͆͘͡
ͤһ⁭㊁ͧεーυϚ䛜╩΋懪㐐͐͟Ϝϋγη΋͖͌ͤ㺰懕͆͠ͷ͒ҾϜϋγηͨ
εーυϚͤ⎢䢲͐͟ͻ卜⑇䟶ͤ㎭΂͓һ㜢̼͐ήΨΝ΋ヷ㯑͐ͷ͒Ҿ͌ͧϑーθ
ͨһᾭͤϛΨηϘϦͧεΐΝΎΒηΤーςΨͣ͢͠⎛䚚͎΅ͷ͒Ҿ
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⾢厜

卜ᾭΨιγΝ�͂ ⫯͸̾͗͢͠

Ψήーη

Ϛーη�� Ϛーη�� Ϛーη��

Ϛーη�� Ϛーη�� Ϛーη��

廢妾ᾟ

⁭㊁₿僠΋ήγΰ͒΄͡һὲ㞴⇎㳔ͅ╡副͒͠΀a

⾢厜

卜ᾭΨιγΝ�͂ ⫯͸̾͗͢͠



�����͂䫏̼ϑーθ
͂䫏̼ϑーθͨ͠һΤーςΨ♓ͅϜϋγη΋㑹ⴌ͐͘䡠㮋⢢䈫ͤ廢妾͎͔һ將䚑
㝗ͼ͖ͧ⁈ͧ䫏㝗̼͘͡͝䏫ⴌͧ㯑₌ͤ͂ⴔ㭊ͧ͘ͺͤ͂䫏̼ͧ㲾΋䂆⫁͎͔΄
͌͆͡͠ͅͷ͒Ҿ
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㝗
㢞
尐

抿匥ᾟ
彏桔���P

⁭㊁₿僠΋ήγΰ͒΄͡һὲ㞴⇎㳔ͅ╡副͒͠΀a

8501

將䚑㝗ͧ槊̼ͧ㲾�ҫҫ�㞑ͧ㲾

⵱㵆Ⓣⷣ

ΝϙΨύΨάϦΞ

⵱㵆Ⓣⷣ

ΝϙΨύΨάϦΞ

ΝϙΨύΨάϦΞ

將䚑㝗ͧ槊̼ͧ㲾�ҫҫ�㞑ͧ㲾

ΝϙΨύΨάϦΞ

⵱㵆Ⓣⷣ

ΝϙΨύΨάϦΞ

⾢厜㲾ͧϙΨη

ӚӲԁӋҨӸҵҫҨӸӎҫ

將䚑㝗ͧ槊̼ͧ㲾�ҫҫ�㞑ͧ㲾

⵱㵆Ⓣⷣ

ΝϙΨύΨάϦΞ

⵱㵆Ⓣⷣ

ΝϙΨύΨάϦΞ

ΝϙΨύΨάϦΞ

⾢厜㲾ͧϙΨη

ӚӲԁӋҨӸҵҫҨӸӎҫ



ԋ�抿匥ϑーθ
抿匥ϑーθͨὲ厞䟶ͣϑーθ̺͠΄ήΨΝめ抿匥͠һ㑹ⴌ͎΅͘₿僠ͤ抿匥͒΄
ㄷ嫳̺ͅ΄⦦╺ͤ⃱䚚͎΅ͷ͒Ҿ㲓ͧ΀̾ͣ㎽楸͠⃱䚚͐ͷ͒Ҿ
ʓ�抿匥⢢䈫͠抿匥ϑーθ΋懪㐐͐ͷ͒Ҿ
ʔ�ηϛΐͧὼͤ㜋䕸΋僠͆ͷ͒ҡ╶㴧ͨ�ͧ͜εーυϚͤ͐̈́⵰ӮӮㅎ̼͆ͣ͠ҢҾ
ʕ�㜋䕸̺ͧ΄ηϛΐ΋ΝϙγΝ͐һ䡠䟶⢢ͧ〙⾟䛜╩΋⋗␍͐ͷ͒Ҿ
ʖ εーυϚ䛜╩΋⋗␍͐͟抿匥曽⬽΋ΝϙγΝ͒΄͡ϜϋγηӮӮӮͅ抿匥΋
曽⬽͐ͷ͒Ҿ
ʗ�実ⴌ͎΅͘怾懅ͤㄅ͟͝һϜϋγηͨήΨΝ₿僠ͤ͒ͩͼ͈⎢ӮӮ䢲͐ͷ͒Ҿ

�����⪌⢢䈫ϑーθ
⪌⢢䈫ϑーθͨ͠һ͂ͼ͜抿懆ϑーθ͡╾㭊ͤһ㡲⪙��ⅽͧεーυϚ䛜╩΋憕
伌͐͟懪㐐͒΄͌͆͡͠ͅͷ͒Ҿ
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抿匥ᾟͤһϜϋγηͧ䚭棔ͤήγΰ͐͟΢ύϦθ΋ӮӮ⇎㳔͒΄͡һϜϋγηͨ
͉͒ͤ⇎㳔͐͟ヷ㯑͐ͷ͒Ҿ
ʘ�抿匥ήΨΝͅὲ㞴⇎㳔͐̈́͟΂��䭄ͧ朅ͤҡ��䭄ͅζτΗϚӮӮη͠һ㡲⪙͠�⍸
実ⴌ╡副ҢһϜϋγηͤ䛢ͣ΄㑹䪬ҡήΨΝͧӮӮⅠ㳕һ䕰⢚ͧήΨΝͧ亴Ὸһ͒Ͳ͟
ͧήΨΝͧ亴ῸҢ΋ᾂ΄ӮӮ͌͆͡͠ͅͷ͒Ҿήγΰ΢ύϦθ̼ͣͅ⦦╺һϜϋ
γηͨήΨӮӮΝͧⴑ妾΋⋿曽͐ͷ͒Ҿ
ʙ ήΨΝ⢢䈫ͤ⎢䢲͒΄͡һϜϋγηͨ楥⩢憌䥗ҡ͂橑´ͅ⎢䢲ӮӮ͐ͷ͐ͣ͘͢Ң
΋䟬͐ͷ͒Ҿ
ʚ�ήγφ͐͟䨬寿͒΄͡һϜϋγηͨ㲓ͧήΨΝ΋ⴑ妾͒΄̈́σӮӮγΝΎγ
φΔϙΎͤ㎭΃һ㲓ͧήΨΝ΋ヷ͚ͷ͒Ҿ
ʛ�Ϝϋγηͧ㡲ヾͧήΨΝͧⴑ妾怾懅΋兄ㄉ͐һ㡲ヾͧήΨΝͧӮӮ抿匥⢢䈫
΋兄ㄉ͐ͷ͒Ҿ
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㜋䕸╈΃ ⾢厜

抿匥㽺͸

╈ώ͎̼

╈΃ヷ͚

Ψήーη

抿匥ᾟ
彏桔���P

⁭㊁₿僠΋ήγΰ͒΄͡һὲ㞴⇎㳔ͅ╡副͒͠΀a

8501

抿匥ᾟ ⾢厜

ὲ㞴⇎㳔
彏桔���P

´⎿㜋䕸╈΃ ήΨΝ⩻㡦 ήΨΝ亴Ὸ
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ԋ�͂ͼ͜抿懆ϑーθ
͂ͼ͜抿懆ϑーθͨһϜϋγῃ䏫ⴌͧ䘢⧵͠廢妾͐һ⿵̼䴶⡤΋Θοー͒΄΀
͈⃱·΅΄ϑーθ͒͠Ҿ㲓ͧ΀̾ͣ㎽楸͠⃱䚚͐ͷ͒Ҿ
ʓ�抿懆曽⬽₿僠͠һ͂ͼ͜抿懆ϑーθ΋懪㐐͐ͷ͒Ҿ
ʔ�孺䚭͐͘Ϛーη΋�͜懪㐐͐ͷ͒Ҿ
ʕ�抿懆΋䨬寿͒΄͡һϜϋγῃ抿懆΋曽⬽͐ͷ͒Ҿ
ʖ�Ϝϋγῃ抿懆ᾟͤ楥⩢΋憌͑͟һ͂ⴔ㭊ͤ橑☳΋╉͊╈΄΀ӮӮ̾ͤℵ͐
ͷ͒Ҿ͂ͼͧ͜抿懆ᾟͤһϜϋγηͧ䚭棔΋ήγΰ͐ӮӮ͟΢ύϦθ΋⇎㳔͎͔
΄͡һϜϋγη͉ͨ͒ͤ⇎㳔͐͟ヷ㯑͐ӮӮͷ͒Ҿ�䭄ͧ朅ͤ⋿ͬήγΰ΢ύϦ
θ΋╉⅓͐ͣ͊΅ͩһϜϋӮӮγηͨήΨΝͧⴑ妾΋⋿曽͐ͷ͒Ҿ
ʗ�橑☳΋╉͊╈΄栍һϜϋγηͧ⎿ͤ䰽̈́͜Ϝϋγηͧ䚭棔ͤ存ӮӮ΅΄͡һ
Ϝϋγηͧ廢妾ͅ⇎㳔͐һ䚭棔ͅὲ㞴⇎㳔䚭棔ͤͣ΃ӮӮͷ͒Ҿ͌΅ͨһϜϋγ
ῃ⑇⃎΋⇎㳔͐͌͘͡΋䪬͐͂͟΃һӮӮ͂ⴔ㭊ͨ卜䚣ͤ橑☳΋╉͊╈΄͌͡
͆͠ͅͷ͒Ҿ
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⾢厜
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5.1 ϐϦειϦΨ

ԋ�㯑⟚
ʓ�㯑⟚ͧ⤵΋㑟͈͆ͨ͡һㄷ͓Ύίφήー΋΢ϦΪϦη̈́΂㐎͆һӮӮΎίφή
ーͧ⊷桭φϘΞ΋㯑⟚̈́΂㐎̼͈͙͎̼͟Ҿ
ʔ�/,'$5ΪϦΤーһ5*%�'ΘϐϘһ榟扚䚭≁ϑΧϕーϚͨһ㵀㝗ӮӮύΐΝϜ
τΏΐοーΝϜΨ͠㑟̼͈͙͎̼͟Ҿ

�ύΐΝϜτΏΐοーΝϜΨͨ⁊ⷐ͐͂͟΃ͷ͔Όͧ͠һ͂ⴔ㭊͍ӮӮ卜思͍͠
䚚㊁͈͙͎̼Ҿ
ʕ�㯑⟚ͧ⃱䚚ヾͨһ㶦͠㿱΂͔̈́͟΂仐͘͝㥆΂̼̈́⽵͠㷌΅΋ӮӮ喯͐͡һ
㲓̼͠῰̼͘⽵͠㳽͘͝㶦⍸΋㑟͆╈΃һ΀͈῰̈́͐ӮӮ͈͙͎̼͟Ҿ
ʖ�㯑⟚ͧ⪈⇦΋㻺㵄͒΄⦦╺ͨһ㻺㵄ΔήνーϚ΋⃱䚚͈͙͐͟ӮӮ͎̼Ҿ㼤
⃅΋䡦㔗㯑㨢ͤ▫͆⁊̼͈͙͎̼͊ͣ͠Ҿ柖唾ΒΕγӮӮηεΑγΦϕͤ㼤⃅΋
㥅͸愮ͷ͔͟һ㢞⃅΋㓵柖͐ͷ͒Ҿ
ʗ��̈́㡺͍ͤ͡ⴌ㢑䟶ͤ㯑⟚ͧ〇扚΋䈫㪎͂΀ͬ㽷㓵͈͙͎̼͐͟Ҿ
ʘ��Π㡺͍ͤ͡⳻⋚朔憕㯑⟚͡⳻⋚㯑副ͧ䈫㪎�棐⾪⇎㳔㯑副һͼ栎ⴥ䏛⡐懱㯑副峘楥
ͼ峘▼䇡䲻�͡㽷㓵΋妾͈͙͎̼͟͝Ҿ㢑柂̈́΂ὲ憣朅⎿ͤ㯑㨢ͅ⇎㳔͐͟ϐϦε
ιϦΨ㞴㢑ͤͣ͌͘͝͡΋䥗΂͔΄όγφΎγφͅ姚䪬͎΅ͷ͒Ҿ͌ͧ㹚㊁ͅ姚
䪬͎΅͘΂⵴曲凩ΎτήーΪーϚΨϐϦειϦΨ㐷ヅ具͍ͤ憕仓ͧὼһ䕰⦦͠懛
㞴ͧ䈫㪎͡ϐϦειϦΨ΋ℏ榮͈͙͎̼͐͟Ҿ㯑㨢ͧ㳕⾪ͣ憽恔ͤャ楱͒΄΀̾
ͣ͌͡΋枤㳔͈͙͎̼͐͟
ʙ�⑰抿ͼτϜΎͧ⿥⣘㆙һιςΡーΦϗϦϘψϚͅ⳾⋚̈́һ䕰⦦ͧ䋙㞀㯑⟚ͧ
关㢯⒈ͼ㕿∩̼͘͡͝Ϝϋγηͧ⃱䚚䘢⧵΋㝗⾪䈫㪎͈͙͎̼͐͟Ҿ◚⡤⊻ͧ㞀
΄͎ͨ���a�����OX[̈́̾̈́͢ͻ䨬寿͈͙͎̼͐͟Ҿ�
ʚ�㯑㨢ͼτϜΎͤ㶦ͼ㸫ͧ㥅͸̺ͅ΅ͩ懛㞴㓵柖͈͙͎̼͐͟Ҿ

ԋ�欸⑇悜͡ㄅ⑇悜
ʓ�怼悜ͤ⁊䢲͐͘汜ͧ㵍ͼ⤵΋╈΃柖͈Ҿ
ʔ�怼悜ͧ㽷㓵ͨһ㯑⟚̈́΂怼悜΋╈΃⪈͐һ㿱͘͝⽵͠㑟̼͈͟ӮӮ͙͎̼Ҿ
ʕ�㯑⟚ͅ㷌΅͘⦦╺ͨһ㥆΂̼̈́⿼ͧὼͤ㢞⃅΋㮜▃͆ͤ僠͆һӮӮᾟ㆙㺉⏖
΋㻪͐͘⽵͠㑟̼͈͙͎̼͟Ҿ

�孕⃅ͧ栍ͨһ͊ͅ΋̼͐ͣ΀̾ͤ㎽姽΋䢲䚚͈͙͎̼͐͟Ҿ

ԋ�ογεϙーπγΝͧΎτήーΪーϚΨϐϦειϦΨͼ‖㕍̼ͤͨ͜͟⽗⦦ͤ
͍憕仓͈͙͎̼Ҿ

���㯑⟚ώϤγηϤΦ��
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5.3  Ϝϋγηͧ憽㖞

ᾓ㎽͠㑳͚ὼ͋͘΃һᾓ㎽͠㐮͐͘΃͐͟䭭⑇͈͙͎̼͐͟Ҿ

ԋ�Ϝϋγη΋㑳͚ὼ͋͟䭭⑇͐ͷ͒
ᾓ㎽͠⇦棔΋̈́͜͸ͣͅ΂�⡥ͧ䥔ⓢ�һ䡦䰽⭱⑔΋伟㑳͐ͷ͒Ҿ

ԋ�Ϝϋγη΋㐮͐͟䭭⑇͐ͷ͒
Ϝϋγηͨᾓ㎽͠⇦棔΋㐮͐͟⑇̈́͐ͷ͒��ώ⡥ͧ䥔ⓢ͠䪬͒₿僠�Ҿ
Ϝϋγηͧ〇΋ょ͆ὼ͋͘΃һ∰͊͘΃һηϛΐͼ/L'$5ͧ㮜̺ͤ΄Ψϙγη΋
㑳͚ὼ͋͘΃͔͓һ⎿棔ͷͨ͘㡲ὼ扚΋ょ̼͈͙͎̼̈́ͣ͠Ҿ͌΅΋㆒΄͡Ϝϋ
γῃ䦦㕿͒΄̺͌͡ͅ΃ͷ͒Ҿ
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5.2  㢞⃅ͧϐϦειϦΨ�

ԋ�⃱䚚ヾͨㄷ͓㯑⟚ͧ桭䀂΋⍹΃һογεϙ΋⊷桭͈͙͎̼͐͟Ҿ
ʓ�㯑⟚΋⃱䚚̼͐ͣ͆ͨ͡һ桭䀂΋⍹͟͝⅏䴓͈͙͎̼͐͟Ҿ
ʔ�㯑⟚ͨ枤䇝㎻һ栀㴧һ㻺䇝実∋ͧ戜泆ͤͣ΂̼ͣ⦦㎲ͤ⅏䴓͐ӮӮ͈͙͎͟
̼Ҿ
ʕ�ㄷ͓῰䍗͐͘㿱㶉̼ͧͣⶽ⋷͠⅏䴓͈͙͎̼͐͟Ҿ



5.4  悪慳

悪慳ᾟͨһ䴣ͧ㑹䪬ͤㄅ͟͝һⵏ͔̈́͘΃喯͎̼ͣ͡΀͈͙͎̼̾ͤ͐͟Ҿ
曽㨣͒΄͆ͨ͡һ䴣ͤ宊恻ͧ㜫▃ͤ㯑㨢΋伟㑳͐һ㨣⑷䚚ψϚη΋╈΃⪈͐һ⪈
䴣΋ὼͱ▃̈́͟͝╈΃⪈͐һ⊷⧝⡥΋╈΃⍬͐һ���ͧ㜫㹇ͤㄅ̼㑹ⴌ䳹㎲ͱ䭭
⑇͐ͷ͒Ҿ

5.5  〵㨶̼ͤ͜͟

桭Ⳃ㯑⟚΋⑏㎽ͤ〵㨶͒΄͡䘢⧵΋㷌㥅͐ͷ͒Ҿ⃱䚚⢢ͧ⡯⋷〵㨶䏛⋿⎛䚚㚱䳈
΋┴䋙͐̈́͟΂һ〵㨶͈͙͎̼͐͟Ҿ
͌ͧ婯☳ͤͨ㡻ⴥ䏛幜̺͠΄ογεϙーπγΝͅ▝ͷ΅΄͘ͺһ⋿⎛䚚ͤ朔͐͟
⵴曲⴨ͤ͂⛁̼╺·͔͈͙͎̼Ҿ
㢞婯☳ͨѬϙΤΐΝϚ╡副͠汊☳幜ͣ㣂㜋͡扚☳΋⃱䚚͐͟実孺Ѭ婯憒͎΅̼͟
ͷ͒Ҿ
㢞婯☳΋〵㨶͒΄⦦╺ͨһὲ厞〵㨶䏛ͼ´㫟乭〵㨶䏛͡⒬⎗͐͟һ⢢⥑ͼ卜㸭⃅
ͧ㣓⃽ͤ⥬͈͞䚕㫟〵㨶䏛͐͟͡һ䚕㫟〵㨶䏛⍘䕸㫟具ͤℏ榮͐һ懛㳕ͤ⍘䕸͎
΅̼͟΄͌͡΋䨬寿͐̈́͟΂妾͈͙͎̼͟͝Ҿ

�ϙーΨͧ⦦╺һ͂ⴔ㭊͍卜思͠〵㨶͒΄͌ͨ͆͡͠ͷ͔ΌҾΘΨήύーΤόー
ηͤ͂⛁̼╺·͔͈͙͎̼Ҿ㢞㯑΋〵㨶͒΄͆ͨ͡һ桭㷒΋╈΃⪈͐͟һ͂⃁ͷ
̼ͧ⢢⥑ͧ〵㨶䏛⍘䕸嬁⎨ͤㄅ͟͝懛⍹ͤ⍘䕸͈͙͎̼͐͟Ҿ
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⛁榾ͅ䟬䚑͐͘⦦╺ͨһ⁗ώͧ⵰⍘㹇΋͂寘͈͙͎̼͐Ҿ

���εϖσϘΤϓーγΏϤΜ�

⛁榾 孕㷬㜫㹇

ʓ�桭㷒ͧ㳽捁ͅⶃ͈̼ͣͣ͘͟͝΂һΎίφήー
΋⃱͟͝㯑⟚΋⊷桭͈͙͎̼͐͟Ҿ
ʔ�͖΅͠ͻ⛁榾ͅ孕㷬̼͐ͣ⦦╺ͨһϔーΥーΤ
όーηͤ͂⛁̼╺·͔͈͙͎̼Ҿ

ʓ�⇎㳔ϋήϦ΋㐮͐һϘψϚ΋嫽ͼӮ̼͒⦦㎲ͤ
㎽⑇͠䭭⑇͎͔һ⇎㳔ϋӮήϦ΋桔͐һ⋿ͬ䭭⑇͒
΄̈́䨬寿͐Ӯ͈͙͎̼͟Ҿ
ʔ�Кͧ㘿⃎΋妾͟͝ͻ⛁榾ͅ孕㷬͐Ӯ̼ͣ⦦╺һ
ᾭ桭䀂Ψΐγΰ΋⍹΃һӮϘψϚͅ嫽ͼ̼͒⦦㎲ͤ
̺΄͆͡Ӯͤ⋿ͬ桭䀂΋⋗΅ͷ͒Ҿ͖ͧヾ͠ͻӮ̾
ὲ〘͂寘͈͙͎̼͐Ҿ
ʕ�͖΅͠ͻ⛁榾ͅ孕㷬̼͐ͣ⦦╺ӮͨһϔーΥー
Τόーηͤ͂⛁̼╺·Ӯ͔͈͙͎̼Ҿ

ʓ�㯑⟚ͅ⢢⡥̈́΂⪈΅͘⦦╺ͨһᾭӮ桭䀂Ψΐγ
ΰ΋⍹΃һ㯑⟚΋ΨήーӮη₿僠⁊慃ͤ䭭⑇͎͔͟
̈́΂һιςӮΡーΦϗϦ΋ͻ̾ὲ〘廩⑇͈͐͟Ӯ͙
͎̼Ҿ
ʔ�姚䪬ϑΧϕーϚͅ⽵ͣͧ͢䏛☳Ӯ͠嫸·΅̼͟
̼ͣ͌͡΋䨬寿͐͟Ӯ͈͙͎̼Ҿ⤵̺ͅ΄⦦╺ͨ╈
΃柖̼Ӯ͈͙͎̼͟Ҿ

ʓ�楥⩢ͅ⍬̼ͣһͷͨ͘楥捁ͅⶁ͎Ӯ̼⦦╺ͨһ
楥捁΋就䴲͈͙͎͐͟Ӯ̼Ҿ
ʔ�͖΅͠ͻ⛁榾ͅ孕㷬̼͐ͣ⦦╺ӮͨһϔーΥー
Τόーηͤ͂⛁̼╺·Ӯ͔͈͙͎̼Ҿ

ᾭ桭䀂Ψΐγΰ΋⍹΃һϔーΥーΤόーη͍ͤ憕仓
͈͙͎̼Ҿ

㯑⟚ͧ桭䀂ͅ⋗΂ͣ
̼

㯑⟚ͅ⑇⃎̼͐ͣ

ιςΡーΦϗϦͅ㯑
副̼͐ͣ

㯑⟚̈́΂楥⩢ͼ楥ͅ
⍬̼ͣ

㯑⟚ͅ㳕⾪ͤ⑇⃎͐
̼ͣ
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1. ٞð

ݻ଑˯�ݲଚ،�ࠋࢋ�ࡈܳ 2.1

Пե߽�،߇଑Ɩغ�ݩ���5��ࠥݲࡈ�ҳش�	՝غ�ҳش
�ଚ�߽،�ࠋࢋ�ࡈҳ̯��ܳغ�ݲ
ॹպயࠓ�ଝ଑ıچࢍ�଑ݻ��ޔڶھƖࠋࢋ�̯ڶࡔ�ݲ�،ଚࠤ߇،�߻�Ԏ�Ɩਣݲߗࠕ��
˯ଓ�ଈଝ߽ں�١؏࠱�ޤ�ԟࢯ଑ʼ�č߽�Ҹࡆ߸П�ଘˏ˜��ୈ˯П՚ઓکʼ߻�Пե�
Ξʼݟ�˴਺ࠋ�ı࠯

̥ࠥޔ��Ә͝�ࡎࡔ߸Пࠕ�ଝ�،ࠤ߇�Ξʼݲࠤ�ࡔ�Ĕ�Ԗؤ଑ʼ�
��˜ˏڱܵ�ࢯࢯ��ऱ̛߽ࠛشଝ˯�ݲଓ�١ଝ·ݟ

՝غ�ҳشʼ�Пե�Ԏݟ�˴਺�،ݲ߇�˯ଓ�ܳࠋࢋ�ࡈ�،ଚ
�ࡔत�Ԏ�Ɩਣ�ſࡊ�Ԑљ�िѥޙ�
�ʼࢯʼ�ҷ͔�ؘ୤߽�˜лࠞ�چ�ଔؤ�Ԗ߻ଚ،�ࠋࢋ�̯ڶࡔ�ݲشҳغ�ļଘˏ˜��՝ࡔ�՚њࡒ

ߗࠕ�ࠥࡧ�̛شݲ
߈�Ĩࢳݟ�ɝࠓĄȯ�Пեܵ�ࢯП�̥ࠥ଑˯ࡔ�ࠓ��Пեދ	ଓ�ؘ୤·ݟ��˜ˏڱܵ�
ଦࠕ�Ԏࢋ�Տ߽ࡈܳ�ࠋߗࠕ��३ظ߈߸П�ଘˏ˜��Пեغ�গ�Ԏ�،ݲ߇�˯ଓࠋࢋ��،ଚ߽�
ॹպயࢯڇ�଑ı�՝غ�ҳشњࢯ͔ࡔݡ��मܱ՟ࠞ�چ�ʼ�Ļݲ�՚Ł଑ޔڶھ�

2.2 Ɩ୓غ�ҳ

�ݻ଑߇،�ı�Пե�Ξʼ�ŁГ�ƖƖњ�ո˪଑Ĕܵ�ࢯ଑چࢍ�ʼ�Ĩıњࢋ�Ɩ୓�Իࠀ˜
Ԗؤ଑ʼ�ଈଝ�Ξʼ�١ଝ̛ࡒ�ࠋњغ�ҳଘˏ˜��՝غ�ҳشњݿ�Ϡ଑Ɩࠀ˜�ݲࡈ��Ɩ୓њ�
ॹպயࢯڇ��଑ޔڶھ�


ҳں�߈�Ĩ߽ܵ�ࢯїͮ�߽߇�Ĩı�ɀࢯ�ƌࠥࡧ�ոؘ
�ଢ଼ؘ	ıޗ

ޗࡅ�
�
åࡈ
�ĵࡊ

߈�Ḭٟ̃ࢯ�Ϩޔ�ࠓࢭҬ�୷߯߸ࠞ�چ��ख़Ϩଔ߽͝�̜࢔��
�Ĩı˜ˏڱࠞ�چ�ଔ߀�গеÝ�ଋߗƖ�ࠜ࠯��গе�Ξʼߗࠜ

ଚ،�ࠋࢋ�ࡈܳ .2


�ոؘ߈�Ĩ߽ܵ�ࢯїͮ�ݲଚ،�ࠋࢋ�ଢ଼ؘ
�å߽͝�ࡈ�ख़Ϩଔࢯࠞ�چ�ѱ�
ڽࡧ�˜ˏڱܵ�ࢯ଑߀�গеÝ�ଋߗƖ�ࠜ࠯�ޤ�গеߗࠜ


؏࠱�ਯĿࢋ�߈�Ĩ߽ܵ�ࢯїͮ�ݲଚ،�ࠋࢋ�ÝॳĿ�ԔБ̥ӚݲĔ�
ଈଝÝ�Ԗؤଔࠋࢋ�˜ˏڱࠞ�چ�
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⼞�ıٞ࠯�ޗ	ռǥࠓȯ�ଢ଼ނ�Ɔि
�ய਺�Ɔि

�त�ܳ�͝ࠋܦ�ȴߊ˼�
ʼ�Ļޔݟ͖�ࠓظň،ࢰ�
�ͮϊଓ�
��Пե�Ξʼشݲ
Ϩ�Ξʼ�Ɩਣ�ͮϊଓ�Ļܱ�߀˦Ɩࡈ�
਺ࠓݲϛ͡	ʼ�Ļ̮ࡆ�ॳࠓݿ��Ξʼٞ࠯
Ԣ਺ѥ�ॹࡈƖњ�،߇଑Ąȯ�ॹࡈ଑ࢯ�Ѵܱݍ�଑Ҭࠓ�ϼଓ�Ļغ�ݲগ଑ࢯ�ѯޔڶھ��
ॹպய�ୟƖڶਚı�Пե�Ξʼ�Ԣ਺ѥ�ॹࡈƖÝݟ�·ଓ�Ӛ૮߸П��̛̉ܵ�ࢯࠞݻР�
୞ࠕ଑ޔڶھ��

�ޔڶھ�ѯࢯ଑ࠥࡧ�شݲݼ�Šࠀ˜�П߯ࠓ�ࠋؘࡈܳ�⼞
ʓ�Пե߽�җࢯ
�ҷϨ
�ʢ

ࠀݥ��Ӛ

�ୟĨݖ��ଝދ	ӕނ��ୟĨ�Ξʼچނ�
Ɩڱ��ଝܳ�ୟĨ�
͝
�ޔڶھ�ѯࢯਚڶ�ɼॵݲ
�ࠕ߀�ࠕࡆݾࠤ�߈଑ʼ�Ĩ߇،�شݲ޷ں��˜ˏڱݬ̮ࠕࠤП�ઃՐய�͡߸߇ɀں�߻�Пեࠓ
Ԏ�Ɩਣދ�Ɩগ�ܵ߻�ଦߦПࠕ�ଝ�ı࠯
�ચ١�Ξʼ�ո૮�ચ١
�ࠓଓ�ચ١˯�ݲՏ�Ӛैࢋ�
Ԗؤଔڱࠞ�چ�ˏ˜���
ʔ�˟तÝ����DN՚˜�਒�Šݼ	Ąঙ�ૣҮ�͝
�
ʕ̯ٟݾ��ɀѥѰƚ�
ʖݟ�ѧࠓ�ɿࠓ਺�
ʗ�ֵࠓ�Ԕ،̮Ąȯ�Ξʼ�੩ҳଓ�ӚैÝ�ࠞʼ�Šݼ	̥ࠤӘ
�भӘ
�Ąߌ
�ܱਐѨઝ�͝
�
ʘ�Ċ؜߻�੅૿ࠓÝ�ք୆ࠞ�࡜ʼ�ૣҮ	ֵࠋ�Ԕ،߲ࠓ�҂߈�ȼ࠱�߻е
�Ξʼ�߯،ଓ�Ӛ૮ࠓ�
ոथ̯�Šݼ�
ʙ�ī˟
�਺�ƆिࠓЈুکݲ�
ʚ޷ں��
ʛ�ତֵࠓ�êଓ�Ļ

��भӘ�Ɔिދ	���
ʜ߽ظ޷ࡆ��Ԗ،଑ʼ�ƖƖ�Ɔिࠋ�Šݼ	̥ࠤ��ދӘ
�
ʝ�Пեࠓ�੝Ŀ�Ý˄ଓ�३ٞ�૖߻����Nࠓı
�૖ࠓ����N՚˜�਒�੝Пࠋ�Ĩࠋ˯�̷�߈�
Пեࠓ�ѯࢋ�ବଝ̥ࠓ�଑̛Рࡒغ�ଔࠞ�چ�߸Ҭ
�ƄЇ߽ܵ�ࢯ�Ĩ߈�ଈଝ̥ࠓ�ଘˏ˜��

⼞�Пե̥ࠥ�ࠋ�Ԏ�਺গک�ਐѧݲ�ԟଝÝ�̰ࠞ�چ�ʼڷ࠯�૮߽�Ԣগ଑ࢯ�ѯޔڶھ��

��ޔڶھ�ѯࢯ�৕�ͺ�Пե߽�ԇ߽ߗࡈ�⼞

⼞�ī˟ࠞ�ࠓʼ�Ļ
�૏૏଑߻ܵ�ࢯ�Ԑ˝	ҷࠓࠤਐ�ਣࠗ
�ƚࠓÝ��DNࠋؘࠓ��থ૆�͝

�Ĩ،ࢱ�
ૣҮ�Ξʼڱ�ଓ�Ԑ˝شݲ�Пե߽�،߇଑ࢯ�ѯޔڶھ�
ƄЇ߽ܵ�ࢯ�Ĩ߈
�-J%"3شم�
�3(#�%�থҡϛ�Ξʼࠓ�ԃࢯ�ҷ͏�থҡϛÝࡆؘࡒ�߸П�
̥ࠥ଑ࠞ�چ�߽ܵ�ࢯ߸Ҭ�Пեࠓ�ŠїĄȯ�ॲϜ଑ࢋ�ݻՏ�،ϠĿ�Ӛैݲ�ଈଝ�Ξʼࠓ�١ؘ�
Ԗؤଔڱࠞ�چ�ˏ˜��

⼞�Пե�،߇�੝Пњ�ଚؘ�Ưȡ଑Ĕ�߯ࢯ଑ޔڶھ�
Пեࠓ�૕ਐ
�ݲࠓȯÝҮ�ંЈࢯ�њߦ�ȯ�ӚैࠓӚ݄࠯�߻ࠥ�߻ÝϜĿ�íࡐ�ÝϜ�Ξʼډ�

ڽࡧ

Ĩı

2.3 ̛୎�Ɩ୓غ�ҳ

63|                                |   Keenon Roboticsکѯં�ӕ٨ߊ�ࠕ�Пե

ଓ
š
ݟ



ࠞʼ�Ӛ૮ࠓ�Ί࡜ݟ�ոؘ߽�ࠜĄȯ�ıࠓ࠯�Ԗؤ଑Ąȯ�،߇ଔݪ�چ�Ĕ�̰ڱࠞ�چ�ˏ˜��

⼞�՝ࡔ�૮߻�ஐ୎�Пե߸Пں�ɀ�૏ਥଓ�ୟĨ	Ԑ˝ࠓ�૏૏଑ı�Ĩ،̛ʼ��̛�ԃѱࠓҬ�̟ॵӚࠓ�
�DN�ԃѱ

˜ɼु�Ճϝ	޷ں��˜ˏ�ଘݍଝ߇،�ݻ�ଓ଑ݲ
�Ąঙ�Ԑ˝	ī˟
�Ԏ�Ɩਣ�
ୟĨشݲʼ�،߇଑ࢯ�ѯޔڶھ��

⼞�Пե߽�ॹࡈଔ�ͺʼ�ПեĿ�ଗǌࡔ�ļ̮ʼ�Ԣ਺ѥ�ॹࡈƖѱ�،߇ଔࠞ�چ�߸Ҭ
�̥զ̯�
Ԣ਺ѥ�ॹࡈƖࡔ�ޤļ̯ߗࡈ�߇ࡈ��ড়͒ѱ�،߇ଔڱࠞ�چ�ˏ˜��

��ޔڶھ�ѯࢯ�Пե߽�ԇڶ�Ģݾ�ߗࡈ�⼞

⼞�җࢯ

պނ��ոفڷ�Ýک�Ξʼ�Ýفݾ�Ӛࠞ�ࠓࢳʼ�Ļࠓȯ�Ɔिشݲ�Ԣ਺ѥ�ॹࡈƖњ�
��ޔڶھ�ѯࢯ଑߇،
ƄЇ߽ܵ�ࢯ�Ĩ߈�ଢ଼࠱
�ոؘ
�åࡈ
�ચ١
�ı࠯
�Ŀݿ
�ʠࡈ�Ξʼ�ચࠓ١�Ԗؤଔچ��
�ޔڶھ�ѯࢯग़଑ࡏ�গњ࠯�ܽࡈ��Ξʼߗࡈ�ࠋ�֟ࠓ਺�ৈ˴ݟ�П߸�١߻ࡓ��˜ˏڱࠞ

⼞�ચ١̯�Ԣ਺ѥ�ॹࡈƖ�Ξʼߗࡈ��ড়͒њ�،߇଑ࢯ�ѯޔڶھ��

⼞�Ԣ਺ѥ�ॹࡈƖʼ�ઃՐய�঎Ү߸П�Ԣগ̮ࠞ�ݟ߸ӷП�ΟԐП߈ك�Ąȯ�ĄǹП�
�ޔڶھ�ѯࢯ଑߇،

�شݲંم�ͺʼ�৞߽ܵ�ࢯ଑߇،�ßڶ࠯�Ɩњࡈ�଑Ąȯ�Ԣ਺ѥ�ॹݍଦଝࢱ�њچ՚ࢯ߯�⼞
�˜ˏ�ଘݍ�ড়͒њ�պѥଝߗࡈ

��ড়͒њ�ԙĄȯ�ɔӕ�਒�ள߽ߗࡈ��ͺ߽ࠞ�ݟĢ̮ݾ�ݲƖࡈ�ড়͒Ý�Ԣ਺ѥ�ॹߗࡈ�⼞
Ý଑ࢯ�Ѵı�ॹࡈଔ�ͺ�ॹࡈƖњڶ࠯�ß�ѱࢯࢯ�ѯޔڶھ�

⼞�ॹࡈƖݻ߇،�ࠋոޤ�Łīࠓݪ��ॹࡈƖњ�ΊݟςѥĄȯ�ԙࢯ�ѯޔڶھ��ॹࡈƖݲߦ��
Ӛैњ�ʈĄȯ�ʠїʼ�͝�ɔӕ�਒�ள߽�Ý଑ࢯ�ѯޔڶھ��

��ޔڶھ�ѯࢯ଑߇،�ʼشݲ޷ں���Ąѥ�͝˜ˏڱࠞ�چ�ଔࡈѱ�Пե߽�ॹشݲɀں�⼞

⼞�ਣ،�Ԣ਺ѥ
���Ԣ਺ѥ�Ξʼޔڶھ�ѯࢯ଑߇،�ِ߽ࠓ੅کࡈ਺�Ξʼ�ॹ˴ݟ�ߗࡈ�
ॹکࡈ੅ِ߽ࠓ�ӕ˟߸П�պѥ
�ޔڶھ�ѯࢯ଑ࡧѥ�Ξʼ�ðچ�

⼞�Пե߀�شݲѥ	ũƖ�͝
њ�଑ࢯ�ѯޔڶھ���
ƄЇ߽ܵ�ࢯ�Ĩ߈�ଢ଼࠱
�ոؘ
�åࡈ
�ચ١
�ı࠯
�Ŀݿ
�ʠࡈ�Ξʼ�ચࠓ١�Ԗؤଔچ��
�˜ˏڱࠞ

⼞�Пեݲ�Ӛࠓ�ˮܵ�ࢯĔ଑ޔڶھ��
Пե�ؘ͡ࠕࠤ�ԟࢱ�Ԏ�ԟچ�Ɩ˄ࠓ�૕ଗ̮ࢯࠞ�ݟѱ�ަࡈԟچÝ�̮ࢯʼ�ܵڱˏ˜��
ંЈै݅�ݲࠓÝ�ɝগҮڶࢦ��ո͒Ѓı�Ćࡧଓ�ु߽�،߇଑ݻ�˞ܱɀı�Ѵѥޔڶھ��
݅ैÝ�Пեک�ݲҬ͖ݟ�Пեؘ�߻ࡓ�ࠓਮشݲ�ॹࡈ଑Ү�Ŀݿ
�åࡈ�ଢ଼࠱
�ոؘ�Ξʼ�
ıࠓ࠯�Ԗؤଔڱࠞ�چ�ˏ˜�

��ޔڶھР�଑̛ܵ�ࢯÝݟ͖�ݲ�Пե�ɀոࠓ͝�ࢳӚࠓ�ȯै݅�߻�íޤеࠀ�⼞

⼞�Ӛ૮ࠓ�Пեشم�ࠋњ�ÝѨࠞ�چ�߸ӷП�ંЈࠓ՚˜�ʇ߻�Ļݲ�Ӛ૮߽�ʈࢯ�ѯޔڶھ��
ƄЇ߽ܵ�ࢯ�Ĩ߈�ıࠓ࠯�Ԗؤ଑Ąȯࢋ�Տ�ӚैÝ�ચڱࠞ�چ�١̰ˏ˜��

64 |                                |   Keenon Robotics ٨�Пեߊ�ࠕѯં�ӕک



⼞�ո଑�ଓīњ�ख़Ŀ଑ʼ�Ӛ૮߽�ંЈݲࠓ�ʈࢯ�ѯޔڶھ�
ƄЇ߽ܵ�ࢯ�Ĩ߈�ոؘ
�ıࠓ࠯�Ԗؤ଑Ąȯ�،߇ଔݪ�چ�Ĕ�̮Ąȯ�Ξʼࢋ�Տ�ӚैÝ�ચ١̰�
��˜ˏڱࠞ�چ
ʓ�Þ�ંЈࠋࠓ�३˯࠱ࡆ��Ý˄�ӕĔʼ����LHࠜˏ˜���
ʔ��Էં�࣋Јࠓ	଑˟
�$Mࠋ�����Ƅѩ�ऩࡧ
ʼ���LHƣ࠱ࡆ�ࢯÝ�Ý˄ଘˏ˜�

⼞�Пեࠗࢰߏ�ࠓ�ͺ�Ӛ૮߽�ંЈشݲࠓ�Ý࡜Ýࢯ�ѯޔڶھ��Ӛ૮ં�ࠓЈشݲࠓ�
ΊࢯݟĄȯࢋ�Տ�ӚैÝ�ચڱࠞ�چ�١̰ˏ˜�

��ޔڶھ�ѯࢯ̷�ݲʼ�Ļݪ�چ�ȯ�ˮ߽ࠓʼ�Ļݪ�چ��՟ࠓଝ�،Ϡߦ�߽ؤߦ�૮ڷ�⼞

⼞�Пե�ંЈࠓ՚˜�਒�ંЈࠓȯڶࡏ�њ�،߇଑ࢯ�ѯޔڶھ���ƄЇ߽ܵ�ࢯ�Ĩشم�߈њ�
ÝБ�ıࠓ࠯�Ԗؤଔڱࠞ�چ�ˏ˜��

��ޔڶھ�ѯࢯ଑߇،�ʼشݲе�ƖƖ�Ɔिࠋ�ࠤࡈ�ȯࠓе�ୟĨࠋ�⼞

⼞�՝�ƖƖʼࠓ�ك��଑�ܱ̥�Ԏैڸ��Ɩ˄ࠓ�å੢ଓ�،Ϡ
�åÞࡆ�Ξʼڽ�ѥࡆ�˄Вࠓȯ�
ĨଵĿࠓڷࢯ��ոࡨଓ�،ϠݲĔʼ�،ࡊࡆ�ࠓ߇଑ڱܵ�ࢯˏ˜��

߈ଔ�Ĩ߇،��Пե߽ࠓ�ଝ˪଑ʼ�،Ϡݲߦ�ƖƖњ�ܳࡈ଑Ĕ�،߇଑ʼ�ԟԼ߽غ�ҳ�ԕı�
ŁГߦ�ଵ߽ࠓ�ଝଓ�୷�å̜�଑߇،�ݲଝݍ�ଘˏ˜ݟ��ѧࠓʼ�՚୓ࠋࠤ�åٞे�ࠓݪڶ�Ԏ�
��˜ˏڱݪ�چ�ଦଔࢱ�њچ�՚ࠤ߇،

�������������������������˜ˏڱݪ�چ�Ý�Ԣ਺ѥњ�řैଔࠤ߇،�⼞

⼞�Ԣ਺ѥњ�ͮП�՚Łଔ�Ĩ߈��ઃچ�ॹ࠯�ࡈগњ�،߇଑ݻ�҂ڶ��ߘß�̥ܳ�ॹࡈ଑ޔڶھ�

⼞�ԃ،߇�ļß
�ԇૐ̯�ļß�Ξʼ�߯ࢯ՚چ�Ɩࠤڊѱࡏ�Ɔଔࠞ�چ�ʼ�ļßشݲ�Пե߽�
ॹࡈ଑ޔڶھ��

⼞�݄ަ̥Ӛࠓ�Пեݲߦࢋ��κ̛ܵ�ࢯˏ˜ݟРࠋࢋ��଑ޔڶھ�
�ޔڶھ�ѯࢯ଑߇،�গњ࠯�شݲଓ�ୟĨڱ

⼞�Ԣ਺ѥ�ॹ̛ޗ�ࡈʼ���_����Իݍݻߦ�ଘˏ˜�

�ޔڶھ�ѯࢯਚڶগњ�ɼॵ࠯�ݲݼއ�ʼࠞ�ࠓ�Ξʼ�૖ԖӚࢳ�Ӛفଢ଼ࠕ�⼞

�ޔڶھ�ѯࢯগњ�৓࠯�̯ࢯ�ƌࠓ߇،�⼞


ଝߦ�߽ࡈܳ�ࡈߊ�⼞�तϹࠗ࢔�̥ࠓ�ࠓ�ͺʼࠤࡈߊ�Ý࠯�গњࠥࡧ�ଔڱݪ�چ�ˏ˜�

⼞�ո͒Ѓı�ѯљ�ु߸П࠯�গњ�ेٞ଑߀ك��Ӛࠓȯ�ܷড়ޙ

ࡔك��ଢ଼଒�Ӛ߇،�߽ࢳ଑ࢯ�
ѯޔڶھ�

�П�ؔਚĄȯچں��ޔڶھ�՚Ł଑ݲʼ�Ļܵ�ࢯ�ˮࠓ�١ࠋࠓѧݟ�Ɩʼࡈ�ॹޤগ�Ԣ਺ѥ࠯�⼞
˜ছݟ��˜ˏڱࠞ�چ�ѧࠓʼࠋࠕف��å̜�଑ݲѱ࠯�গњ�،߇ଝݍ�ଘˏ˜�

⼞�Օߗ�Ԏࠋ�еࠋغڶ�ҷԐࠗࡔ�૮̮߇ࡆ�ݲʼ�ҷ͔�ſঘĿ�ſچࢍ�߽ࡒ଑ޔڶھ�

�ޔڶھ଑߇،��૕ଗ̯�Ԣ਺ѥѱݲ૮ࡔ�⼞

�˜ˏڱࠞ�چ�ଔ߇،�شݲšߗ6�୪&�߻૮ࡔ�ࠓ�⼞
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�����ňڶࠄ�߽ߗ଑ʼڶ�ßࠓ�ƚࢯ�Ѵܱݍ�଑ı�३˯����ख़њ�ख़Ŀ଑ࢯ�Ѵܱݍ�ଘˏ˜��

�யࡅ�ԟԼ߽�ू߇،�Ԑљޙ�ࠋϠ଑ı�Пեݿ�њشҳغ��՝ݲࡈ�߇،�߻ߗࠕ�ࠥࡧ�⼞
��˜ˏ�ଘݍଝଝࠓ

⼞�Пե߽ࠥࡧ�଑Ąȯ̥ࠓ�଑Ąȯ�՚چ଑БҮ�৞ݟ�شݲંم˴਺њ�պѥଝݍ�ଘˏ˜�

⼞�Пե߽̥ࠓ�଑Ąȯ٨ߊ�ଔ�ͺ�Пե߽�ɝݟςѥĄȯ�Ίݟςѥࢯ�ѯޔڶھ�
ƄЇ߽ܵ�ࢯ�Ĩ߈�ଢ଼࠱
�ոؘ
�åࡈ
�ચ١
�ı࠯
�Ŀݿ
�ʠॵ�Ξʼ�ଢ଼଒�૖ԖПࢯݟࠓ�Ąȯ�
Пե�Ξʼ�Ԣ਺ѥ�ॹࡈƖÝ�ચڱࠞ�چ�١̰ˏ˜��

⼞�ςċĄȯ�݅ैя߀�ѥ	߯ѥৃै݅�ࠋ
�Ƅѝ͝�૿چ�ࠋ
њߊ�Ԕଔ�ͺʼ�੅߽ݩࠥ�ંک�
��˜ˏ�ଘݍଝࠕ�୞߽ࠀܵ�ࢯÝ�ɝগĄȯ�஡ϼɀѥै݅�࢔�ࡒ�Ŀࠥࡧ�ݻଦ଑ࢱ

⼞�ӕĄߊ�Ӛ૮�Ξʼݻ�ϼ߀�ѥњ�ંЈݲࠓ�ʈ߽�ͺ�ંЈݲڽ࢔�ࠋࠓ�ʈܱ�߽ܳفࡒ�
��˜ˏ�ଘݍଝࢯ߯
ƄЇ߽ܵ�ࢯ�Ĩ߈�ıࠓ࠯�Ԗؤ଑Ąȯ
�݅ैÝ�ɝগĄȯ߀�ѥÝ�Ίڱࠞ�چ�ࢳݟˏ˜�

⼞�ӕĄߊ�Ӛ૮߽�Ԣ٨ଔ�ͺ�ȼ߻�কં�ࠋЈݲࠓ�ʈı�Пեࠓ�૏૏ଓ�Ԑ˝ݍݟ̮̥ࠥ�شݲ�
̲ˏ˜�
ƄЇ߽ܵ�ࢯ�Ĩߊ�߈ଦै݅�ݲ࢔�Ý�ɝগĄȯࢋ�Տ�ӚैÝ�ચڱࠞ�چ�١̰ˏ˜��

⼞�Пե߽�،߇ଔ�ͺ�ஐ߻�ଚؘ�Ԑ˝Ŀࡏ�ग़ଝݍ�ଘˏ˜��
ƄЇ߽ܵ�ࢯ�Ĩ߈�ıࠓ࠯�Ԗؤ଑Ąȯࢋ�Տ�ӚैÝ�ચڱࠞ�چ�١̰ˏ˜��

⼞�Пեދ�ڶ�̥ࠓ�Ɩগ�ؘܵ�߻୤ࠓ�Ԗؤଔ�ͺݲࠓ�ڶࢦ�߻ߗࠕ�ࠥࡧ��˯िଔݍݟࠞ�چ��
଑Ҭ
�ଝࠕ�Пࠓ�߈�Ĩ߽ܵ�ࢯ��ƄЇޔڶھ�Ե઄߽�ʠїࢯࡒؘ֩�߈�Ĩࢳǒʺ�ࠓଵߦ��
��˜ˏڱࠞ�چ�Տ�ӚैÝ�˜গĄȯ�ચ١̰ࢋ��Ξʼࠤ�ࡔ�
ࠤ߇،


�଑Ҭݍଝ߇،�Пե߽شݲɀࠓ����_���̛ڱ�
ɀࠓ�$��f$_��f̛ޗ�⼞�
�ޔڶھ�՚Ł଑ݲʼ�Ļݪ�Ýࢯ଑ı�җࡧ�Ćࠋɀࠓ����_��̛ڱ�
ɀࠓ�$���f$_��f̛ޗ
ƄЇ߽ܵ�ࢯ�Ĩ߈�ଢ଼࠱
�ոؘ
�åࡈ
�ચ١
�ı࠯
�Ŀݿ
�ʠॵ
�ଢ଼଒�૖Ԗ�Ξʼ�Пեࠓȯ�
Ԣ਺ѥ�ॹࡈƖݲ�˯ଓ�Ɩਣ�ચࠓ١�Ԗؤଔڱࠞ�چ�ˏ˜�

⼞�Пե̥ࠥ�ࠓ଑ʼں�ɀ�ୟĨݲ�਒�Տଢ଼Ý�߽ࠞ�ͺ	ࠕ੅ѥݟ�ՏĨڶ�
�߇ࠓ��Пեشݲٞ࠯�ߊП؛�

ࠤࠋ�
ࢯࡆҸ	ɀ�Ӛ૮ں�
ڶ�੅͝�֟ࠓ
�˜ˏ�ଘݍ�҂ଐଝڶ˜�
߈Ԣগ଑ʼ�Ĩ࠱�

ࠋࢋ



Ł�Ԏ�ո૮�ٞð޷ 3.1

�ف૮�Šࡔ .3

�ҷ͏ࢯԃࠓ ਐѧک�ࠥࡧ
ࠓЈଁک͡
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ࡈ֩
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�Ե઄ࢯ࢔
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3.2 Пե�ચϛԃ਺
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˯Ɩࡈ�я������"
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���I

���_����̛ڱ�
$���f$_��f̛ޗ

ɀ����������-69ں


�ୟĨࡧɀ�Ćں�૏૏଑ı�҂Țଓ�Ԑ˝


$�����f$_��f̛ޗ�ଝԖ�ı̛������Nࠓ�଑

ҷ̎

Пե�،ࢥࠓ�	ƚࠓYɔ֩Yʇࠓ


ંЈࢥࠓ،�ࠓ�	ƚࠓYɔ֩Yʇࠓ


Пե�ӕĔ�	ॹࡈ�˼ԃÝڱݪ�ˏ˜


˟ࠗ�ক�३˯߇�Ϲ

३˯̛ٟ�̥ࠓ�

ɤંߕਐࠕ�਺ીࠜکࠓˏ˜

Ԣ਺ѥ߇�Ϲ

Ğ�ॵВࡒ

˯Ɩࡈ�я

Ԣ਺ѥڶ�ٟࢯ�ß

ҳچ

Пե�̛̥ࠥڱ�̛ޗ��Իߦ

ԗƖ

�ୟĨݩࠥ

�ୟĨ࠯ࡅ
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4.1 Пե�ॹࡈ

�����Пե߽�ि߇،�ࠀ଑Ąȯ�Ԣ਺ѥÝ�����ԃѱࠗ�ͺʼ�Ԕ͒ڶ�Пե߽�����ƣࢯ�
ॹࡈ଑ޔڶھ�
�˜ˏԃଘࠋ�߽ࠀݬе̮ަ�ࠓࡈП�ԐȐҮ�ॹ߸؜�ɽࠓ͝ڶࢯ�਺˴ݟ��

�����ॹݲ࢔�ࡈʼ�Пե߽�،߇ଔڱݪ�چ�ˏ˜�

�ݍଝࡈ�Пե߽�����П�ॹܧ�ଓ�Էݲߘʼ��ðݲ�ͺ߽ܵ�ࢯ଑߇،�ß�Пե߽ڶ࠯�����
ଘˏ˜�

⼞�Пե�͊Ү̥چ��ॹࡈ�૕ંࠋ�ıӕ�ঽԵњݿ�ıݟ�˴਺ࠋ�ॹଁ�ࡈϼƄњ�ॹࡈ�૕ંݲ�
Ǥڱˏ˜�

ࠥࡧ .4

⼞�ॹ̮ࠥڶ�ࠓࡈҮݟ�˴਺ֺ�ݲ͝ڶࢯ�ßࠓ؜�৓ࢶˏ˜��਺গکਐѧࠓ�ॹࡈ�ଢ଼Ү߸П�
ԐȐݟ�ॹڶૣ�߽ࠛ࢔�ࡈଘˏ˜��

ȷڶ�߻ß

ॹަ�ࡈе

Пե߽ݩࠥ�ࠓ�଑Ɩࡈ��Ԕ߽͒ߗࡈ�ڶ�
ޔڶھ߸׫

01h 35m
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Пե߽�ӕࠕ�Šشݲݼ�ॹࡈଝݍ�଑ӷП
�ૐ̯ٯ�ļßࠓȯ�߯ࢯ՚ޤࠤ˪˦�چ�Ɩࠤڊѱ�á�
�њڶࢯ�ࡈїĄȯ�ॹࠓ�ݲ���ࠓ�Ԣ਺ѥ�ࠦϹैࠤ�߻�Ԣগଘˏ˜��Пեݲʼ�ļßࠞ�چ
ԕ߸Үࡆ߲ࠤ�߸П�ॹکࡈ੅ِ߽ࠓ�मܱࡆ߲ࠤ�߸П�ॹࡈଔڱࠞ�چ�ˏ˜�

�̛ࡧ�Šِࠓ੅کࡈ�Пե�ॹֳش

⼞�ॹަ�ࡈе�୷ݟ�˴਺�ॹଁ�ࡈϼƄњ�պѥ଑ı�ıӕ�ঽԵњ�ˠڱˏ˜�
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�ȘƖߗࡈ��৓Ɩߗࡈ 4.2

ҡߦک�ࠕগʼ�Пե�͊Ү
�ıӕ�ঽԵ�ܱϨޔ�ࠋљࣨڱࠞ�ݲˏ˜�

�৓Ɩߗࡈ�⼞
ҡߦک�ࠕগњ�ଓ�Է�ʠїҬ
��˜ˏ̲߀���ख़�ٞݎ��৓ʼ�߽̋ߗࡈ�

�ȘƖߗࡈ�⼞
�˜ˏগњ�ଓ�Է�ʠќߦک�ࠕП�ҡ߸ڷ�ԟ߻�৓ʼ�čĿ�í߽ߗࡈ

4.3 ȘƖ�Ե઄ࠥࡧ�

ܱϨޤ�í߻�Ĩࢯ࢔�߈�Ե઄߽�ʠїҮ�Пե̲ࢯ࢔�ࠓˏ˜�

�����Пեߊ�ࠓଦࠗ࢔�ͺ�Пե߽̥چ�߸Пڶ̥ࠓ�ਝĨ߈�
�����Пե�ؘ̥ࠥࠓ�	ڶࢯ��ދ�ԟବĿ�˜љ�ԟବ߸П̥ࠓ�଑ʼ�Ĩ߈
�߈଑ʼ�Ĩؤ�Ԗࠓ
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�ࠓߗࡈ��Ե઄߽�ʠїҮ؜љࣨ�ֺßޔ�ıݿ�ࡅʼ�ıӕ�ঽԵњ�җࠞ�ݲ��ԏոպ�ܱϨࠋࢋ
৓ࢶˏ˜�

⼞�Ƙƍ�िѥ
Пեؘ�̥ࠥ�ؘࡒ֩�ࠓਮࠓĄȯދ�Ɩগ�ؘܵ�߻୤ࠓ�Ԗؤ଑ࢋ�ݻՏ�ୟĨݲ�ଈଝњࢎ��
�গњ�ʤϼߦک�ࢯࡒ�ؘ֩�ࠋ˟ʼ�Пե�ؘࠤ߇،�߈ଔ�Ĩؤ�ԖࠓБÝ�ࠞʼ�͝�Ƙƍ�ؘ୤߈
Пեࢯ࢔�߽̥ࠥ�ࠋଔڱࠞ�چ�ˏ˜��

Пե�ؘ֩�ؘࡒਮÝ�ଝݟ̮ࡔ�Пեࡆؘࡒ�ࠓ߸П�̥ࠥ଑Ү�Пե�଼͒ոࠞ�ݲʼ�ؘ֩ࢯࡒ��
��˜ˏ�՛Šଘ߽̥ࠥ�ؘࡒ�গњ�ÝՒĔ�̟Б�Пեߦک��ԟବ߸Пࡈ�ଢ଼ؑૣ�୪ࠋগߦک

�چ��ଈଝњ�ࠜலݻࢰߏ�ଝࠋ�ݲف�Łࠓ଑Ү�Пե߇،��Ե઄߽ࢯࡒ�ؘ֩�شݲ��Ĩ،Үࠋࢋ
��˜ˏڱࠞ
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�Ӛ�୪ଈ�՚୓݄࠯�⼞
�ࠓଵଓ�ؘ୤ߦ��˜ˏӚ߽�ઝ˟ଘ݄࠯�ࠋԟࡈ�ݻ଑߇،�߽ڷଘ�ԟ߶�شم�࢔˜�߻૮ࡔ�ࠓ
Ԗؤ଑Ү�Пեکک�ࠓП�ઝ˟଑ݻ�åٟ
�߽˄Ӛ�୪ଈ�Ɩ݄࠯��Ԏݟࡔ��Ԏ�Ɩਣ�Ŀٟࢯࡒ�
��˜ˏڱࠞ�چ�ļଔࡔ�ବ�૿Ф૿ંњࠀ�ଦ଑ıچ

ĨПÝ�୕ࠬ଑ı
�Пե݄࠯�ࠓӚ߽�ଈଔݪ�چ�ı
�Ĩ՚ࠀĿ�Ĩı͝ࠓ�īٟ�̥ࠥ଑Ү�
��ޔڶھĄ଑ࡔ�Ӛ߽݄࠯�ƖĄȯޛ�গњ�ʤϼ�Пե߽�Ҙѥߦک�ࢯࡒؘ֩

⼞�ٞѥ�Ԏࡧ�ҳ�૿Ф૿ં��
ʓ�ॹ̟ڶ���Ĩı͝ࠓ�īٟ�Ʃԑࠜˏ˜�
ʔࢯ࢔��Ե઄�ʠћ��Ĩı͝ࠓ�īٟ�Ʃԑࠜˏ˜�
ʕ�Пե�ı࠯��Ĩı͝ࠓ�ଚؘ�৓ڱࠞ�࡜ˏ˜�

ଓ
š
ݟ
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4.4 ҷ͒ظ�ਯ


Ɂ�Ԣ٨�ҷ͒ک�
�ҷֳ͒ش�߻ଝ�Пեߦ�ଦ଑Ɩچ�ӕњݩ�ଓݖ˜�଑ıࠄࡆ�ݲଓ�ୟĨݖ˜�
Ҙ઒�૕ંࠕ�ҷ͒
�˜ˏļଘࡔ��ҷ͒њࢯ�Ýؿ˜��ॳ଑�ࠗ͝ؤ�
ଦ�ҷ͒ࢰ�

�ҷֳ͒ش�����
�ϼݻ�ݲࠓЈં��˜ˏڱࠞ�چ�ଔֳش�ݲڶ̥�ݲ�ଓ�Է߽֟ࠓϼ�੅ݻ�߻�Пեشݲ�ҷֳ͒ش
ıñࢋ�ࠓӘଓ߀�ѥњ�ʈı�ଝ˪�੅֟ࠓ�Է୓њ�ࠜВ଑Ү�Пեکک�߻П�३ࠋࡆ�ĨПњ�
�˜ˏଘֳش�ѥњ߀�љ�̛ٟПֶ�ݻ଑فؤ

Ɂ�Ԣ٨�ҷ͒ک�����
�Ýࠤ˪˦�ک֩ش�Ɂ�Ξʼ�୛՚�Ӛ૮�߽͝ک�ંࡅ͡�
еࠀ�૿ه�߻�ПեشݲɁ�Ԣ٨�ҷ͒ک
�ࠓњ�੝ଝ�ıñࠓЈଁک�Ԏ�ଢ଼Ү�͡فࠀ�П�Ԣ٨଑ı߸ࡆϛ�Ԕ՛ͮ�ݲୟ�ĨПڈ�ଓࡒ
ଉݩ଑Ąȯ�Ѻ՚̛Рे߀�ଔڱࠞ�چ�ˏ˜�
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ଦ�ҷ͒ࢰ�����
��Է୓П֟ࠓ�੅ࠋࠋʼ�Пե߽�ࠛࠞ�ݲগߦ�ࠥڶ�ֳش�ʼࠤ˪˦�ک֩ش�شݲଦ�ҷ͒ࢰ

ਯ଑ıظ�଑̛Р̥ࠓ�Пեࠓ�Ҹૣ̛�ݲࡎࢯ�थଓ�୷ߗ�Ϩߦ�গП�̟ܱÝܵ�ࢯı؛�Пߊ�
ҳК߽�Ɩ˜Ѫˏ˜ڷ��˪�Ԣˡ߯�͝�ک֩ش�،ଓ�Ĩݲ߈�Ѳ̲߇،�ࠓˏ˜�
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�ॵԖڶࢦ

ĨП�1 ĨП 2 ĨП 3

ĨП 4 ĨП 5 ĨП 6

࢔�ଦߊ

ଢ଼Ү߽�ਔѦ଑Ү�Пե߽�ࠗࢯࡒڶ଑ěڱˏ˜��

ѥ਼

ه Ɂک૿� �߽Ѻ՚߀ك

ଦࢰ ѥ਼

�ॵԖڶࢦ

ѥ਼

�ॵԖڶࢦ



�����ॳ଑�ҷ͒
ॳ଑�ҷ͒ࠤ˪˦�ک֩ش�شݲʼ�Пե̛�ݲࡎࢯ�̯ࡒࢯ�ࠓथଓ�୷�ıñࠓࠗؤ�ȯ�Ɩਣ�
�˜ˏଘؤ࠱�߽ߗࠀ�ଓߦ�Յંњࠓ
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�ҷֳ͒ش�⼞
�Ŀࠀ˜�तʼࡊ�ࠕࡆଘˏ˜��Šैֳش�গПߦ�̯ࡒࢯ�଑ʼ�ҷ͒П߇،�ࢋࠤ��ҷ͒ʼֳش
íڱˏ˜�
ʓߦ�ࠥڶ�ֳش�গֳش�شݲ�ҷ͒њظ�ਯଘˏ˜�
ʔ�ંЈ߀�ݲࠓѥњ�ʈڱˏ˜	ંЈࠓ˪�ଓ�ð�੅֟ࠓѱࡒࢯ��Ý˄
�
ʕ߀�ѥÝ�ࠞʼ�ંЈࠓњ�ʠїı�Ҹࢯࡆ�੅֟ࠓ�Է୓њ�ࠜВଘˏ˜�
ʖ�੅֟ࠓ�Է୓�ࠜВ�ަе�୷�Ԣ߽ࠥڶ�٨�ʠїҮ�Пե̥ࠓ�ࠓଘˏ˜�
ʗଁک͡�࢔�ֳش�Јࢯ࢔�ؘ�ࠓ�Ե઄߽�਺গ଑Ү�Пե࢔�߽̥ࠓ�߻˟ଘˏ˜�
ʘ̯ࢯ࢔�ڶࠗ�ࠓݩࠥ�ֳش��୷���ख़	��ख़Ý�Ɩ՝çࠓҬ�३˯��պƣࡒغ�ࢯଔࠀࠞ�چ�
�ݲɀࠓ�
Пեݲ�˯ଝ�˜ݖଓ�ҳК	ҳКࡒچ�
�ୈ࠱�ҳК࡯�е
�ҷ͔�ҳК࡯�е
߽�ɀѨڱࠞ�چ�ˏ˜��
ҳК߽�਺গ଑ܵ�ࢯ߸Ү�Пե߻�Ɩچ�߽ݩࠥ�ࡩଦଘˏ˜�
ʙ�Ҹૣ̛�ݲࡎࢯ�थ଑Ү�Пեܷ�فࠀ�ࠓѩ	ࢋӘ଑ࠓڷࠀ�ڸ�ȯެڱˏ˜�
�˜ˏଘؤ࠱�߽

�����Ҙ઒�૕ંࠕ�ҷ͒
Ҙ઒�૕ંࠕ�ҷ͒ʼک�Ɂ�Ԣ٨�ҷ͒߯�ޤ،଑ࢯѱࡆٟݾ�߸П�३˯���ðࠋ�੅֟ࠓ�Է୓њ�
�˜ˏଘߗࢯ�Р̛ࠞ�چ�ਯଔظ
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ʚ�୞߽ࠕ�ʠљ�୷�˜ࠀ�ҳК߽چ�ଦ଑Ąȯߦ�ࠥڶ�ֳش�গП�̟ܱÝ�˜ࠀ�ҳК߽�
Ɩ˜Ѫˏ˜�
ʛ�Пեࠋ�ѯࢯѰ�ࠥچ�ݩଦ�ĨПњ�੝ଝ�ଝ˪�Ԣ߽ࡎࢯ�٨�ચܲଔڱࠞ�چ�ˏ˜��
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Ԣˡ࢔� ѥ਼
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8501

Ԣˡ࢔� ѥ਼

ࢯࡒ�ڶࠗ
Ąѥ5.0m
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Ɂ�Ԣ٨�ҷ͒ک�⼞

଑ʼ�ҷ͒П߇،�ࢋࠤ�Ɂ�Ԣ٨�ҷ͒ʼک�Пեࠓ�ઃࡒ�ୟĨ̥ࠓ�شݲ଑Ҭ̥ࠓ��ԻߦÝ�
ɜڱˏ˜��Šैࡊ�ࠕࡆतʼ�˜ࠀĿ�íڱˏ˜��
ʓߦ�ࠥڶ�ֳش�গک�شݲɁ�Ԣ٨�ҷ͒њظ�ਯଘˏ˜��
ʔࡒ�ଝࢱ�ĨПњظ�ਯଘˏ˜�
ʕ�Ԣ٨߽�୞ࠕ଑Ү�Пեࠓ�ҳК߽چ�ଦଘˏ˜�
ʖ�Пե߻�Ԣܷ�فࠀ�ݲ࢔�٨ѩ߽ؤ࠱�଑ݻ�ıñ߽ڷࠀ�ࠓ�ଉݩ଑̛Р�ܷѪˏ˜ک��Ɂ�Ԣ٨�
��Ɩ˜Ѫˏ˜���ख़�୷ش�Қॺڶࢦ�ࠓ�Ե઄߽�਺গ଑Ү�Пեࢯ࢔��ؘ�ࠓЈଁک�Пե�͡ݲ࢔
ॲÝ�ҳК߽�ԕ߽ܵ�ࢯ�Ĩ߈�Пե߻�Ɩࡩ�ҳК߽چ�ଦଘˏ˜�
ʗ߽ڷࠀ��ଉݩଔ�ͺ�Пե�݃ࣨش�ݲĄȯ�Пե�͡ଁکЈࠓњ�਺গ଑Ү�Пեࠓ�ԐП�̥߽ࠥ�
��ȯਣɀı߽ࠀݬ̮ࢯ࢔�ࠓ̥ࠥ�ࠋ�Пեݻ଑̥ࠓ�Пࢯࠓ�ીࢯ࢔�ڶࠗ�ࠓ଑ı�ଢ଼Үࢯ࢔
ıñࠋ�߻ବͮ�ݲϛ߽ڷࠀ��ଉݩଔڱࠞ�چ�ˏ˜�
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چ՚ࢯ߯ 5.1

⼞�Пե
ʓ�Пեࠋ�җࢯњ�˞ܱɀƖݲࡈ��৞ݟ�شݲંم˴਺њ�պѥ଑ı�Пեݟ�شݲ˴਺ࠋ�ॹࡈ�
ଁϼƄњ�պѥଝݍ�ଘˏ˜�
ʔ�-J%"3شم�
�3(#�%�থҡϛ�Ԏ�ؘ˟ࠓ�ԃࢯ�ҷ͏߽�҂ࠗ�ƅك،ु߸П�ेٞଘˏ˜�
��ƅ߻ु،ك�૕ଗ̮֩ࢍ�ࡏࢰ�ˏ߸ܵ�ࢯ଑ޔڶھ��
ʕ�Пե߽�،߇ଓ�୷ݲʼ�ո͒ϼ߽ु�ߊ�Ӛڸࡆ�ݲ�୷�ӚƖњࣀ��୷�˞ࠀ˜�߻�ѯљ�ु߸П�
ȷܱ�ࠞʼ�Ӛ߽�˞ܱɀı�ॹպய�Ćڶࡧਚޔڶھ��
ʖ�Пե޷�ոњ�̜ٞଔ�ͺʼ�̜ٞݲ�߇ਥ߇،�߽ޙ଑ै݅��ޔڶھњ�Пեײ�ࡏࢰ�ݲѥࢯ�
ѯݲै݅��ޔڶھ�˦é˿�̜̯ٞ�Ӛ઒ڢП�Пե߽�ेٞଘˏ˜�
ʗ��ðߘѯ˜�Пե�଑˟߽ࡒ�Ɩࡆ߸П�Ċ،଑ı�ेٞଘˏ˜�
ʘ�ƖƖʼ��ðߘѯ˜�ܳࡈ�ŁГ֩࠯��Ԏ�ܳࡈ�Ɩ˄�Ċ،	ࢯࡒ�ؘ֩��ދ�Ɩ˄

˄Ӛ�୪ଈ�Ɩ݄࠯��

ҳ�Ĩ՚�͝ࡧ�ବ�Ԏࠀњࡎ�Ċ଑ı�ेٞଝݍ�ଘˏ˜��ѱеࠗݲࡈ�ࠗࢋ���ƖƖÝ�̥߽ࠥ�Қॲı�
�Ċ�Ԏࡎ�࠯�ୈݲڶࡆ�
ଓ�୷ࠕњ�୞ࢯڶѩ�ҡܷ��˜ˏ̲ڶૣ�ࠓ଑˜ʼ�ܷѩ߀Ý�ଋچ՚ࢯ߯
�ݲ̥ࠥ�ؘࡒ�ࠋ��ƖƖޔڶھ଑ࠋĔ�Әݲࠤ˪˦�چ՚ࢯӘ�݄૿਺�߯ࡈ�ଝߦ�њچ՚ࢯ߯
�ޔڶھР�଑̛ܵ�ࢯࢋ�ବ߽އ
ʙࢯ�Үࠋ�ƖߌƖޤ�૊૏ଗ
�ɀ֩Ĕِࠓ�ϛՇ�ަ֩ݻ�ո�Ƅѥı�ୈࡧ�࠯ҳƖƖࠋ�ɼ୷ଢ଼ȯ�
�Ý����_�����MVY̛ࡧ�Տࢋ��˜ˏ�ଘݍĊଝࡎ��ୟĨ߽�҂ࠗ߇ࡆ�ࠋո�͝�Пեݻ�١ؘ
Իࠞ�ݲߦʼࢯ�୞ࠕ଑ޔڶھ���
ʚ�ƖƖȯࢯ�Үݲ�Ӛࠓȯݥ�ࠗޔ�мࠞ�ࠓ߸Үࡔ�ͺࡔ�ݲĄ଑ޔڶھ�

⼞�͒ѥֳ�ஐ�Ԏ�͒ѥ֞�ஐ
ʓ�ஐݲ�Ĉѧ�ҷԖĿ�җࢯњࡔ�Ąଘˏ˜��
ʔ�ஐ߽�ेٞ଑БҮ�Пեشݲ�ஐ߽�պѥ଑ıु�߻ࡓ�߸П�˞߸ޔڶھ��
ʕ�Пեࠓ�˼ϼ߈Ү�ո͒ϼߊ�Ԑ˝މ�ݲ߸П�ʧயıݲࡔك�ف࢔��˦é˿�ु߸П�
�ޔڶھ߸˞
��պѥଔ�ͺ࠯�æ߽�थ߇଑ݻ�˜গ̛ܵ�ࢯР�଑ޔڶھ�

⼞�Ԣ਺ѥ�પ૿݄�ࠋ਺�߯ࢯ՚چ�Ԏ�řैݲ�˯ଝشʼ�ļݲ࠯�Әࠋଝݍ�ଘˏ˜��

5. Пե�Łѥ

5.2  ՝ै�՚چ

��ޔڶھ଑ࡈ�Пե߽�Șı�Ԣ਺ѥњ�ॹڶʼ�Ԕ͒ݲ�୷߇،�⼞
ʓ�Пե߽�،߇଑߽ܵ�ࢯ�ͺʼ�Пե߽�Șı�՚Ł଑ޔڶھ�
ʔ�ԟଢ଼Ә
�ī˟�Ξʼ�ٞԟ࠯�গ߽߇،�ࠋ�ԟଝ଑ܵ�ࢯʼ�Ļݲ�Пե߽�՚Ł଑ޔڶھ�
ʕ�ଚؘ�Ćࡧ଑ıڱ�ƖÝݪ�ʼں�ɀݲٞ࠯��՚Ł଑ޔڶھ�
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5.3  Пեߊ�Ԕ

�ޔڶھ଑̥ࠓ��Пե߽شݟП�ԇ߸١ݖ�ѥĄȯޙ�ݟП�͖߸١ݖ

⼞�Пե߽�͖ޙ�ݟБ̥ࠓ�

�ଢ଼ؑૣࠋƄѩ	�ƖƖش଑Үࢯњ�߯كࠤ�Ѫࢰ�
П�঎Ү߽�ࠬı߸�١ݖњ�͖ޙݟѪˏ˜�

⼞�Пե߽�ԇ̥ࠓ�شݟ

গߦ�̯ڶ�ଢ଼ؑૣП�ૣشݲܱϨ�Ƅѩ	�঎Үݻ଑߇،�١߽ݖ߽�ԇݟ�Пե߽̥ࠓ�ଘˏ˜�
Пեࠋ�Ԑ˝߽ߦ�П�˪ƖĄȯ
�ƖࠓߌĄȯ
�-J%"3ࠞ�ݲމ�ʼ�ંЈࠓȯڭ�ѫ߽�͖ݟ�

ѥĄȯޙ�Пեࡈ�ࠋҮࠓȯ�ؘ˟߽�˪Ɩࢯ�ѯࢯ�ࠓ��ޔڶھঞ߽ࢯ�ਚ߽ܵ�ࢯ�Ĩ߈
�Пեࠓ�
�˜ˏڱࠞ�چ�١ؘ̰

�Ԕߊ  5.4

�ޔڶھ�ѯࢯࢯ˿�ଢ଼ؑૣ�ԟବ߽�ͮїı�૏૏଑Ĕ�ʧயĄȯ�ɀࠋࠤʼ�ؘݲ࢔�Ԕߊ
૕߽࠯�૬�ͺ�ƖƖњ�ؘ̯ڶૣ�ݲࠤ�ԟବ߸П�߯ࢯ଑ı
�૕࠯�Շંњࡔ�Ą଑ı
�ո޷�

Ą଑ıࡔ�Пߦ�شݲњ�ܱϨࠤؘ�ॹૣ̛�ࡈњࡔ�Ąଓ�˜ࠋ����ࠀ�ԟͮ�ݲڷϛ�ƖƖњ�
��ޔڶھԔ଑ߊ�গПߦ�̯ࡒࢯ

5.5  ૐƖ

��šÝ�ૐƖӚࢯ�ୈݲࡈ�ӷП�ૐƖ଑Ɩ̮ނޔ�ࠓП�ૐƖ଑Ү�ୟĨ˯ࠋњ�ࠛ֩࠯�ࠤࡈ
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�ޔڶھ଑ࡧऱ߽�ऩࡒ�߇ୠ࠱
�Ĕݲߗࠕ�Ә�िѥࡈ�ӷП�ૐƖӚ߸ࠞ�ݟ�ѥ઀�Ԣ਺ѥÝ��૕ଗ̮ࠕࢳʼ�߯ଝ�Ӛݲ૮ࡔ�ࠓ
�ޔڶھ଑ࠋ�Әे߀�Ąچ
�˜ˏڱݬ̮ࠥࡔ�ī�Ԏغ�Пٞ߀�ف�Šޤ࠱ٞ�ࢳ�Ý˄ଓ�ı૮߇ୠ࠱�߻૮ࡔ�ࠓ
�ϛ�ࠗԔͮ�ݲࡒ�ſैࠤࢯ��Ԏݼࢯ�ݻ଑े߀�ݲैݩ��ૐƖӚ�िѥ߇ݩ؏�૮߽�ૐƖଔ�ͺʼࡔ
Ԏ�،߇ݩ�ૐƖӚĿ�˜љ�؏ݩૐƖӚݲ�ଝ˪଑ʼࡊࡆ�ଓ�ԟڷ߸П�ૐƖ̮ʼࢯ�
୞ࠕ଑ޔڶھ�
��ѥکଓࡔ�૮߻�ૐƖଔڱݪ�چ�ˏ˜��ıñߗࢯ��ոݲش�Әࠋ଑ޔڶھ��Ɩīњ�ૐƖଔ�ͺʼ�
Ɩīشݲ�Ԣ਺ѥњࡔ�Ą଑ı�ଝ˪ࠋݼࢯ��ૐƖӚ�िѥ�ſࠋ�ݲࡒĄ଑ࡊࡆ�ݻଓ�ԟڷ߸П�
ૐƖ଑ޔڶھ�



85|                                |   Keenon Roboticsکѯં�ӕ٨ߊ�ࠕ�Пե

ଓ
š
ݟ

ӘࡔÝ�Ԗؤ଑Ү�˜�٣ࠀлِ̛߽ڶ�ଝ�՚ޔڶھ�

6. ı࠯�ଝĢ

Әࡎࡔ ٣лِ

ʓ�Ԣ਺ѥ�ࠦϹࠓ�ȼ߽�ͺʼݟ�˴਺њ�،߇଑ݻ�Пե߽�
ॹࡈ଑ޔڶھ�
ʔ�ӘࡔÝ̮ٟࢯ�Ү�،مߗࢯ�ࠤ߇਺ݲ�Әࠋ଑ޔڶھ�

ʓࢯ࢔��Ե઄߽�ʠїı�ϛՇࠓ�ʢݲ�ώʼ�Ļ̥چ�ݲ߸П�
�ڶ˜�ࠓ�Пեݟ�١߽�Γشݲ�Ե઄ࢯ࢔�଑ı̥ࠓ
�ޔڶھ଑ࠕ�୞ࢯʼࠓࢰߏ
ʔچ�߽ݩࠥ�ߦ�ଦଓ�୷̛ݲ�ӘࡔÝ̮ٟࢯ�Ү�ҡߗࡈ�ࠕ�
�ʼ�Ļ߸Пࠞ�چ�Ĕ�՟ڟ��ϛՇ߽ࠋগњ�Șı�Пեߦک
Пե߽̥ࠓ�଑߽ߗࡈ�ڶ˜ݻ�৓՚ޔڶھ�
ʕ�ӘࡔÝ̮ٟࢯ�Ү�،مߗࢯ�ࠤ߇਺ݲ�Әࠋ଑ޔڶھ�

ʓ�Пեشݲ҈�ࠓ�ԽݟȯҮ�ҡߦک�ߗࡈ�ࠕগњ�Șı�
Пե߽ߦ�ࠥڶ�গ�ƆिП̥ࠓ�ଓ�˜ࠀ�ɀ֩Ĕِ߽ࠓ�
�ޔڶھոઙ�଑࠱
ʔ�͡ଁکЈࠓ�ҷ͏ࠓु�ࠓȯ�˜љ�Ӛ૮߸П�ÝБࢯࢯ�
ܵܿʼࢯ�୞ࠕ଑ޔڶھ��җࢯÝ�ࠞ߸Үࡔ�Ą଑ޔڶھ�

ʓࠓفࠀ�ȯ�ٞѥÝ�͖ѥܵ�ࢯĄȯ՟ѓ߽ࠥ�ࠓ�Ĩ߈�
՟ѓ߽ࡊࡧ�଑ޔڶھ�
ʔ�ӘࡔÝ̮ٟࢯ�Ү�،مߗࢯ�ࠤ߇਺ݲ�Әࠋ଑ޔڶھ�

ҡߦک�ߗࡈ�ࠕগњ�Șı�،مߗࢯ�ࠤ߇਺ݲ�Әࠋ଑ޔڶھ�

Пե߽�৕ࠀݪ�چ�

Пեࠀܵ�ࢯࠓࢰߏ�ࠓ

ɀ֩Ĕ߇،�ِ߽ࠓଔچ��
ࠀݪ

Пեࠓفࠀ�ࠓȯ�ٞѥњ�
ࠀݪ�چ�ଔؤ࠱

Пեࡔ�ࠓ˯П�̥ࠥ଑ࢯ�
ࠀܵ
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Français

.HHQERWb7��HVW�XQ�URERW�GH�OLYUDLVRQ�GH�.HHQRQ�5RERWLFV�TXL�FROODERUH�DYHF�OHV�
employés des restaurants, hôtels, auberges et magasins de détail.

1. Introduction

2.1 À propos des consignes de sécurité

$YDQW�GҴXWLOLVHU�OH�URERW��YHXLOOH]�FRPSUHQGUH�HW�UHVSHFWHU�SOHLQHPHQW�OHV�
FRQVLJQHV�GH�V«FXULW«�G«FULWHV�GDQV�OH�PDQXHO�GҴXWLOLVDWLRQ�GH�.HHQERWb7��
�FL�DSUªV�G«QRPP«�mbFH�PDQXHOb}�. Les précautions mentionnées ici ont pour but 
GҴ«YLWHU�OHV�EOHVVXUHV�DX[�XWLOLVDWHXUV�HW�DX[�DXWUHV�SHUVRQQHV�DLQVL�TXH�OHV�
GRPPDJHV�PDW«ULHOV��9HXLOOH]�WRXMRXUV�SU¬WHU�DWWHQWLRQ��

.HHQRQ�5RERWLFV�QH�SHXW�¬WUH�WHQX�UHVSRQVDEOH�GH�WRXW�GRPPDJH�FDXV«�
¢�OҴXWLOLVDWHXU�RX�¢�XQ�WLHUV�GX�IDLW�GҴXQ�G\VIRQFWLRQQHPHQW��GҴXQ�PDXYDLV�
fonctionnement, d’un problème, etc. du robot ou de l’adaptateur
d’alimentation. 

Ce manuel contient des précautions de sécurité pour l’utilisation du robot et de 
l’adaptateur d’alimentation, des procédures de manipulation appropriées et 
d’autres informations réglementaires. Les précautions mentionnées dans ce 
PDQXHO�QH�FRXYUHQW�SDV�WRXWHV�OHV�VLWXDWLRQV�possibles. La sécurité des 
RS«UDWHXUV��GHV�SL«WRQV�HW�GHV�SHUVRQQHV�SU«VHQWHV�DX[�DOHQWRXUV�HVW�WRXMRXUV�
la première priorité, quelles que soient les circonstances��SDU�H[HPSOH��VL�OH�URERW�
QH�IRQFWLRQQH�SDV�QRUPDOHPHQW�RX�VH�UHQYHUVH���5HVSHFWH]�WRXMRXUV�OHV�SU«FDXWLRQV�
PHQWLRQQ«HV�ORUV�GH�OҴLQVWDOODWLRQ�HW�GH�OҴXWLOLVDWLRQ�GX�URERW�HW�FRQVHUYH]�FH�
manuel à portée de main.

Ce produit peut être utilisé dans les États membres de l’UE.

2. Consignes de sécurité

AT

EE

IT

PT

BE

FI

LV

52

BG

)5

LT

SK

+5

DE

LU

SI

CY

EL

MT

ES

CZ

HU

NL

SE

DK

IE

PL

UK
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2.2 Description des symboles

/HV�FDW«JRULHV�GH�V\PEROHV�VXLYDQWHV�H[SOLTXHQW�OҴ«WHQGXH�GHV�EOHVVXUHV�RX�
GHV�GRPPDJHV�RFFDVLRQQ«V�SDU�OH�QRQ�UHVSHFW�GHV�DYHUWLVVHPHQWV�HW�
OҴXWLOLVDWLRQ�LQFRUUHFWH�GX�URERW�RX�GH�OҴ«TXLSHPHQW�DVVRFL«��$VVXUH]�YRXV�GH�
ELHQ�FRPSUHQGUH�OHV�V\PEROHV�VXLYDQWV�DYDQW�GH�OLUH�FH�PDQXHO�

EMC Directive 2014/30/EU
(1�������������$�������
(1�������������$�������
(1�,(&����������������
(1����������������$�������

RoHS Directive(2011/65/EU)

3E��+J��&G��&U��9,���3%%��3%'(��'(+3��%%3��'%3��
',%3�DFFRUGLQJ�WR�VWDQGDUG�,(&����������
������,(&����������������,(&������������
������,(&���������������$���������,(&�
���������������,(&����������������,(&�
�����������������,(&�����������������	�,62�
���������������,(&��������������

WEEE Directive 2012/19/EU

69&+����
$QQH[�;9,,REACH(EC) No 1907/2006

MD Directive 2006/42/EC
(1�,62�����������
(1�������������
(1�,62�����������

Applied Directive Applied Standards

RE Directive 2014/53/EU

(1���������9�����
(1������������9�����
(1�,(&�����������
(1��������9�����

,FL��NHHQRQ�5RERWLFV�&RUS��&R��/WG�G«FODUH
/
«TXLSHPHQW�HVW�FRQIRUPH�DX[�GLUHFWLYHV�VXLYDQWHV�
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/HV�V\PEROHV�$9(57,66(0(17�SU«YLHQQHQW�OHV�XWLOLVDWHXUV�GHV�
RS«UDWLRQV�GDQJHUHXVHV�SRXYDQW�HQWUD°QHU�XQH�F«FLW«��GHV�
EOHVVXUHV��GHV�EU½OXUHV��¢�KDXWH�RX�EDVVH�WHPS«UDWXUH���XQH�
électrocution, une fracture des os, un empoisonnement, etc., 
HQWUD°QDQW�GHV�V«TXHOOHV�GXUDEOHV�TXL�Q«FHVVLWHQW�XQH�
KRVSLWDOLVDWLRQ�RX�XQ�V«MRXU�SURORQJ«�¢�OҴK¶SLWDO�

AVERTISSEMENT

/HV�V\PEROHV�$77(17,21�LQGLTXHQW�TXH�OH�QRQ�UHVSHFW�GH�FHV�
SU«FDXWLRQV�SHXW�HQWUD°QHU�GHV�EOHVVXUHV��GHV�EU½OXUHV��XQH�
«OHFWURFXWLRQ��HWF��7RXWHIRLV��XQH�KRVSLWDOLVDWLRQ�RX�XQ�V«MRXU�
prolongé à l’hôpital ne seraient pas nécessaires.ATTENTION

/HV�V\PEROHV�5(0$548(�LQGLTXHQW�TXH�OH�QRQ�UHVSHFW�GH�
ces précautions peut endommager les habitations et les 
ELHQV�RX�EOHVVHU�OH�E«WDLO�HW�OHV�DQLPDX[�GRPHVWLTXHV�REMARQUE

ATTENTION

AVERTISSEMENT

2.3 Description graphique des symboles

ԋ N’utilisez pas, ne chargez pas et ne stockez pas le robot et le chargeur 
de batterie dans des endroits exposés à des températures élevées (à 
SUR[LPLW«�GҴ«WLQFHOOHV�RX�GH�ŁDPPHV��SUªV�GH�FKDXłDJHV��HQ�SOHLQ�VROHLO��GDQV�XQH�YRLWXUH�
SDU�WHPSV�FKDXG��HWF��, dans des endroits chauds ou dans des endroits où la 
chaleur s’accumule �FRPPH�VRXV�GHV�UDGLDWHXUV��GHV�FRXYHUWXUHV�«OHFWULTXHV�. 
Veillez à une bonne ventilation et veillez à ne pas recouvrir le robot et le 
chargeur de batterie de tissus. 

ԋ�Pour des raisons de sécurité, n’utilisez pas le robot dans les conditions 
VXLYDQWHVb��
ʓ N’exposez pas le robot à un environnement présentant une quantité 
excessive de poussière, de sable, de neige, de glace, d’eau, d’humidité, 
d’eau salée ou de brouillard salin �WHO�TXҴXQ�HQYLURQQHPHQW�PDULQ�RX�XQ�
HQYLURQQHPHQW�F¶WLHU�.
Le robot est conçu pour une utilisation en intérieur uniquement. L’utilisation du 
URERW�HQ�H[W«ULHXU�SHXW�HQWUD°QHU�XQ�G\VIRQFWLRQQHPHQW��OD�GHVWUXFWLRQ�RX�
OҴHQGRPPDJHPHQW�GHV�FRPSRVDQWV�HW�GHV�REMHWV�HQYLURQQDQWV�HQ�UDLVRQ�GH�
facteurs naturels et d’autres actions inattendues. 
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)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�GHV�EOHVVXUHV��XQ�G\VIRQFWLRQQHPHQW�RX�
GHV�GRPPDJHV�DX[�REMHWV�HQYLURQQDQWV��
ʔ�=RQHV�DYHF�GHV�SDOLHUV�VXS«ULHXUV�¢����bFP��FRPPH�XQH�VXUIDFH�UXJXHXVH�.
ʕ Descente continue.
ʖ Zone de jeu pour enfants.
ʗ =RQHV�FRPSRUWDQW�GHV�REMHWV�U«Ł«FKLVVDQWV�RX�WUDQVSDUHQWV�(tels que des 
SRUWHV�DXWRPDWLTXHV��GHV�IHQ¬WUHV��GHV�PLURLUV��GHV�SDQQHDX[�DFU\OLTXHV��HWF��.
ʘ Surfaces recouvertes de ruban adhésif noir �PDW«ULDX[�¢�WUªV�IDLEOH�U«ŁHFWLYLW«�
OXPLQHXVH��ou zones attachées avec des matériaux similaires.
ʙ À proximité d’escaliers ou d’escalators.
ʚ�À l’extérieur.
ʛ�Endroits fortement exposés au soleil, comme les endroits près des 
fenêtres.
ʜ�Zones proches d’équipements infrarouges, comme les portes
automatiques.
ʝ�/ҴDOO«H�GRLW�PHVXUHU�DX�PRLQV����bP�SRXU�SHUPHWWUH�OH�SDVVDJH�GҴXQ�
URERW��8QH�DOO«H�GҴXQH�ODUJHXU�VXS«ULHXUH�¢����bP�SHUPHW�¢�GHX[�URERWV�GH�
se déplacer de front, sinon, les robots traverseront l’allée un par un. 

ԋ�1H�SODFH]�SDV�GҴRUQHPHQWV�FDU�LOV�SHXYHQW�J¬QHU�OH�IRQFWLRQQHPHQW�GX�
robot et de l’écran tactile. 

ԋ�1H�SRXVVH]�SDV�OH�URERW�ORUVTXҴLO�HVW�PLV�VRXV�WHQVLRQ��

ԋ N’utilisez pas le robot dans des endroits comportant des escaliers, des 
sols irréguliers �WHOV�TXH�GHV�FDUUHDX[�GH�PRVD±TXH�HW�GHV�WDSLV�GRQW�OHV�SRLOV�
G«SDVVHQW��bFP�, des surfaces en pente ou des sols humides. 
)DXWH�GH�TXRL��OH�FDSWHXU�/L'$5��OD�FDP«UD�59%�'�RX�OD�FDP«UD�GX�PRGXOH�
d’image risquent de ne pas fonctionner correctement et le robot peut se 
UHQYHUVHU�RX�WRPEHU��FH�TXL�SRXUUDLW�HQWUD°QHU�GHV�EOHVVXUHV�RX�GHV�GRPPDJHV�
DX[�SHUVRQQHV�HW�DX[�REMHWV�HQYLURQQDQWV��

ԋ�0DLQWHQH]�WRXMRXUV�SURSUH�OҴDOO«H�XWLOLV«H�SDU�OH�URERW��
6L�OH�URERW�FLUFXOH�VXU�GH�SHWLWV�REVWDFOHV�RX�GHV�REMHWV�WHOV�TXH�GHV�IRXUFKHWWHV��
GHV�FXLOOªUHV�RX�GHV�EDJXHWWHV��OHV�DUWLFOHV�VXU�OHV�SODWHDX[�ULVTXHQW�GH�WRPEHU��
FH�TXL�SRXUUDLW�HQWUD°QHU�GHV�EOHVVXUHV�HW�XQ�G\VIRQFWLRQQHPHQW�RX�UHQGUH�OH�
robot inutilisable. 

ԋ�&H�URERW�VXU�URXHV�HVW�GHVWLQ«�¢�¬WUH�XWLOLV«�HQ�LQW«ULHXU�VXU�GHV�VXUIDFHV�
planes �VXUIDFH�OLVVH�DYHF�XQH�SHQWH�LQI«ULHXUH�¢��bGHJU«V�HW�GHV�LQ«JDOLW«V�LQI«ULHXUHV�¢��b
FP�. Ne l’utilisez pas à l’extérieur �FRPPH�VXU�GHV�EDOFRQV�RXYHUWV�, sur des sols 
accidentés �FRPPH�GHV�HVFDOLHUV� et autres endroits extérieurs. 

ԋ�/RUVTXH�YRXV�FKDUJH]�OH�URERW��XWLOLVH]�XQLTXHPHQW�OH�FKDUJHXU�GH�
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EDWWHULH�GҴRULJLQH�HW�OH�FRUGRQ�GҴDOLPHQWDWLRQ�VS«FLŀTXH�IRXUQLV�DYHF�OH�
robot. 

ԋ�1H�SRXVVH]�SDV�OH�URERW�ORUVTXҴLO�HVW�VRXV�WHQVLRQ��

ԋ�N’utilisez pas le chargeur de batterie dans ou à proximité d’endroits 
renfermant de la poussière, du sel, des gaz corrosifs ou des substances 
LQŁDPPDEOHV��
)DXWH�GH�TXRL��FHOD�SRXUUDLW�SURYRTXHU�XQ�LQFHQGLH��GHV�EOHVVXUHV��XQH�
«OHFWURFXWLRQ��GHV�GRPPDJHV��XQ�G\VIRQFWLRQQHPHQW��XQH�VXUFKDXłH��XQH�IXLWH�
RX�XQH�UXSWXUH��1H�WRXFKH]�DXFXQH�VRXUFH�GҴDOLPHQWDWLRQ�RX�GH�WHQVLRQ�DYHF�
des mains mouillées en dehors du câble de l’adaptateur. 

ԋ�1ҴXWLOLVH]�SDV�GH�FKDUJHXUV�GH�EDWWHULH�RX�GH�FRUGRQV�GҴDOLPHQWDWLRQ�
endommagés. 

ԋ�/H�FKDUJHXU�GH�EDWWHULH�HVW�FRQ©X�SRXU�¬WUH�SODF«�VXU�VRQ�F¶W«��1H�
l’utilisez pas à la verticale ou à l’envers. 

ԋ�$VVXUH]�YRXV�TXH�OH�FRUGRQ�GҴDOLPHQWDWLRQ�HVW�G«EUDQFK«�GH�OD�SULVH�
avant l’entretien ou si vous n’utilisez pas le chargeur de batterie pendant 
une période prolongée. 

ԋ�/RUVTXH�OH�FRUGRQ�GҴDOLPHQWDWLRQ�HVW�FRQQHFW«�DX�FKDUJHXU�GH�EDWWHULH��
ne marchez pas sur le cordon d’alimentation et ne le soumettez pas à une 
force excessive. Ne touchez pas le chargeur pendant une période 
prolongée pendant la charge. 

ԋ�1H�ODLVVH]�SDV�WRPEHU�RX�QH�PDUFKH]�SDV�VXU�OH�FKDUJHXU��TXҴLO�VRLW�
connecté ou non. Ne lui appliquez pas de force excessive, par exemple en 
SOD©DQW�GHV�REMHWV�RX�HQ�OH�SL«WLQDQW��

ԋ�&KDUJH]�OH�URERW�XQLTXHPHQW�¢�OҴLQW«ULHXU��1H�OҴXWLOLVH]�SDV�¢�OҴH[W«ULHXU��
par exemple dans la rue. 

ԋ�1ҴXWLOLVH]�SDV�GH�EDWWHULHV��GҴDGDSWDWHXUV�GҴDOLPHQWDWLRQ�RX�GH�SLOHV�GH�
recharge provenant d’une tierce partie. Ne démontez pas, ne réparez pas 
HW�QH�PRGLŀH]�SDV�OD�EDWWHULH�RX�OD�SLOH�GH�UHFKDUJH�VDQV�DXWRULVDWLRQ��

ԋ�1H�FXLVLQH]�SDV��SDU�H[HPSOH��FXLVVRQ�DX�IRXU�HW�JULOO��sur le robot. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�SURYRTXHU�XQ�LQFHQGLH��GHV�EOHVVXUHV��XQH�
«OHFWURFXWLRQ��GHV�GRPPDJHV��XQ�G\VIRQFWLRQQHPHQW��XQH�VXUFKDXłH��XQH�IXLWH�
ou une rupture.

ԋ�1H�SURMHWH]�SDV�GҴHDX�VXU�OH�URERW��
%LHQ�TXH�OH�URERW�VRLW�FRQ©X�SRXU�¬WUH�«WDQFKH�¢�OD�SRXVVLªUH�HW�DX[�JRXWWHV��LO�
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QҴHVW�SDV�FRPSOªWHPHQW�«WDQFKH��6L�GX�OLTXLGH�VҴ«FRXOH�GX�SODWHDX��HVVX\H]�OH�
LPP«GLDWHPHQW�DYHF�XQ�FKLłRQ�GRX[�HW�VHF�HW�IDLWHV�V«FKHU�OH�SODWHDX�¢�OҴDLU�
libre. Tout liquide pénétrant dans le robot ou le fait de le charger alors qu’il est 
KXPLGH�SHXW�HQWUD°QHU�XQH�VXUFKDXłH��XQH�«OHFWURFXWLRQ��XQ�LQFHQGLH��GHV�
blessures ou un dysfonctionnement. 

ԋ�1H�ODLVVH]�SDV�GH�OLTXLGHV�WHOV�TXH�GHV�ERLVVRQV�RX�GҴDXWUHV�REMHWV�
étrangers pénétrer à l’intérieur du robot. 

ԋ�Ne placez pas d’articles qui dépassent la hauteur du plateau et qui 
bloquent les capteurs du robot. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�XQ�G\VIRQFWLRQQHPHQW�RX�GHV�GRPPDJ-
HV�DX[�REMHWV�HQYLURQQDQWV��

ԋ�1H�SODFH]�SDV�GҴDUWLFOHV�TXL�G«SDVVHQW�OD�FDSDFLW«�GH�FKDUJH�VXU�OH�
plateau. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�GHV�EOHVVXUHV��XQ�G\VIRQFWLRQQHPHQW��
GHV�GRPPDJHV�DX[�REMHWV�HQYLURQQDQWV�RX�UHQGUH�OH�URERW�LQXWLOLVDEOH��
ʓ�(Q�FDV�GҴXWLOLVDWLRQ�GH��bSODWHDX[b����bNJ�FKDFXQ����bNJ�DX�WRWDO�� 
ʔ En cas d’utilisation du 4e niveau de plateau uniquement �9RLU�&O�����
FL�GHVVRXV�SRXU�SOXV�GH�G«WDLOV��b����bNJ��

ԋ�1H�UHWLUH]�SDV�GҴ«O«PHQWV�GҴXQ�SODWHDX�ORUVTXH�OH�URERW�HVW�HQ�
mouvement. )DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�OD�FKXWH�GҴDUWLFOHV�GX�
SODWHDX�RX�HQGRPPDJHU�OHV�REMHWV�HQYLURQQDQWV��

ԋ�Pour garantir l’hygiène des aliments, ne laissez pas d’aliments sans 
surveillance ou hors de portée. 

ԋ�1ҴXWLOLVH]�SDV�XQ�SODW�RX�XQH�DVVLHWWH�SOXV�JUDQGH�TXH�OH�SODWHDX�GX�
robot. )DXWH�GH�TXRL��LO�SRXUUDLW�EORTXHU�OHV�FDSWHXUV�HW�SURYRTXHU�XQ�
dysfonctionnement. 

ԋ�1ҴXWLOLVH]�SDV�OH�URERW�GDQV�XQ�HQYLURQQHPHQW�GH�VRLQV�GH�VDQW«�RX�¢�
proximité d’un équipement médical électronique. 

ԋ�3RXU�OH�PDUFK«�HXURS«HQb�
&HW�DSSDUHLO�SHXW�¬WUH�XWLOLV«�SDU�GHV�HQIDQWV�GH��bDQV�RX�SOXV�HW�SDU�GHV�
personnes dont les capacités physiques, sensorielles ou mentales sont réduites 
RX�TXL�PDQTXHQW�GҴH[S«ULHQFH�HW�GH�FRQQDLVVDQFHV�VҴLOV�VRQW�VRXV�VXUYHLOODQFH�
ou si des instructions concernant l’utilisation de l’appareil d’une manière 
sécurisée leur ont été fournies et s’ils comprennent les dangers impliqués. Les 
HQIDQWV�QH�GRLYHQW�SDV�MRXHU�DYHF�OҴDSSDUHLO��/H�QHWWR\DJH�HW�OҴHQWUHWLHQ�
XWLOLVDWHXU�QH�GRLYHQW�SDV�¬WUH�HłHFWX«V�SDU�GHV�HQIDQWV�VDQV�VXUYHLOODQFH���
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ԋ�3RXU�OH�PDUFK«�QRQ�HXURS«HQb�
&HW�DSSDUHLO�QҴHVW�SDV�SU«YX�SRXU�¬WUH�XWLOLV«�SDU�GHV�SHUVRQQHV��\�FRPSULV�GHV�
HQIDQWV��GRQW�OHV�FDSDFLW«V�SK\VLTXHV��VHQVRULHOOHV�RX�PHQWDOHV�VRQW�U«GXLWHV�
RX�TXL�PDQTXHQW�GҴH[S«ULHQFH�HW�GH�FRQQDLVVDQFHV��¢�PRLQV�TXH�FHV�
SHUVRQQHV�QH�VRLHQW�VRXV�VXUYHLOODQFH�RX�TXH�GHV�LQVWUXFWLRQV�FRQFHUQDQW�
l’utilisation de l’appareil ne leur aient été fournies par une personne 
responsable de leur sécurité.
/HV�HQIDQWV�GRLYHQW�¬WUH�VXUYHLOO«V�SRXU�YHLOOHU�¢�FH�TXҴLOV�QH�MRXHQW�SDV�DYHF�
l’appareil.

ԋ�/H�EORF�GH�EDWWHULHV�QH�GRLW�SDV�¬WUH�UHPSODF«�SDU�OҴXWLOLVDWHXU���������������������������

ԋ�/RUVTXH�YRXV�VWRFNH]�OD�EDWWHULH�V«SDU«PHQW���YHXLOOH]�XWLOLVHU�XQ�
dispositif de charge spécial pour la charger pendant 2 heures une fois par 
mois.

ԋ�&KDUJH]�OH�URERW�GDQV�XQH�]RQH�LQRFFXS«H��XQ�HVSDFH�FORV�RX�XQ�
espace accessible uniquement par les techniciens de maintenance.

ԋ�9HXLOOH]�VXUYHLOOHU�YRV�DQLPDX[�GRPHVWLTXHV�HW�QH�OHV�ODLVVH]�SDV�FRXULU�
autour du robot.

ԋ�1ҴXWLOLVH]�SDV�YRWUH�DSSDUHLO�GDQV�XQ�HQYLURQQHPHQW�KXPLGH�

ԋ�/D�WHPS«UDWXUH�GH�FKDUJHPHQW�GH�OD�EDWWHULH�GRLW�¬WUH�FRPSULVH�HQWUH�
���HW���br&�

ԋ�1ҴH[SRVH]�SDV�YRWUH�DSSDUHLO�DX[�]RQHV�FRPSRUWDQW�GHV�SURGXLWV�
LQŁDPPDEOHV�RX�H[SORVLIV�

ԋ�1ҴDOOXPH]�SDV�YRWUH�DSSDUHLO�ORUVTXҴLO�HVW�LQWHUGLW�GH�OҴXWLOLVHU�

ԋ�3RXU�GHV�UDLVRQV�GH�V«FXULW«�URXWLªUH��OH�FRQGXFWHXU�QH�SHXW�SDV�XWLOLVHU�
l’appareil lorsque la voiture est en mouvement.

ԋ�8WLOLVH]�XQ�FKLłRQ�VHF�SRXU�QHWWR\HU�OҴDSSDUHLOb��QҴXWLOLVH]�SDV�GҴHDX��
d’alcool, de détergent ou tout autre produit chimique.

ԋ�*DUGH]�OD�EDWWHULH�HW�OH�FKDUJHXU�GH�OҴDSSDUHLO�KRUV�GH�SRUW«H�GHV�
enfants pour éviter qu’ils ne les avalent ou se blessent par accident. Les 
enfants ne doivent utiliser l’appareil que sous la surveillance d’un adulte.

ԋ�5HVSHFWH]�WRXWHV�OHV�UªJOHV�HW�U«JOHPHQWDWLRQV�DSSOLFDEOHV�DX[�SURGXLWV�
PRELOHV�XWLOLV«V�GDQV�OHV�K¶SLWDX[�HW�OHV�«WDEOLVVHPHQWV�GH�VRLQV�GH�VDQW«�

ԋ�1ҴXWLOLVH]�TXH�OD�EDWWHULH�IRXUQLH�DYHF�OH�SURGXLW�

     1H�ŀ[H]�SDV�OD�VRXUFH�OXPLQHXVH�SHQGDQW�WURS�ORQJWHPSV��SDV�SOXV�GH����b
VHFRQGHV�.
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ԋ�/ҴRS«UDWHXU�GRLW�OLUH�FH�PDQXHO�HW�SDUIDLWHPHQW�FRPSUHQGUH�FRPPHQW�
utiliser le robot correctement avant de l’utiliser. 

ԋ�$VVXUH]�YRXV�TXH�OҴDGDSWDWHXU�HVW�G«EUDQFK«�GH�OD�SULVH�DYDQW�
GҴXWLOLVHU�RX�GH�G«SODFHU�OH�URERW�HW�GҴHłHFWXHU�OD�PDLQWHQDQFH��

ԋ�1H�UHWRXUQH]�SDV�HW�QH�IDLWHV�SDV�WRPEHU�OH�URERW�ORUVTXҴLO�VH�G«SODFH�
ou qu’il est manipulé. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�XQ�LQFHQGLH��GHV�EOHVVXUHV��XQH�
«OHFWURFXWLRQ��GHV�GRPPDJHV��XQ�G\VIRQFWLRQQHPHQW��XQH�VXUFKDXłH��XQH�
IXLWH��XQH�H[SORVLRQ�FKLPLTXH�RX�GHV�GRPPDJHV�DX�URERW�RX�DX�FKDUJHXU�GH�
batterie. 

ԋ�/RUVTXҴLO�OLYUH�GHV�SODWV�FKDXGV�RX�LQVWDEOHV��FRPPH�GX�OLTXLGH�GDQV�XQ�YHUUH�
HW�GH�OD�VRXSH�GDQV�XQ�ERO���HłHFWXH]�XQ�HVVDL�¢�OҴDYDQFH�SRXU�YRXV�DVVXUHU�
qu’aucun liquide ne se renverse ou ne coule pendant le fonctionnement.

ԋ�/RUVTXH�YRXV�SODFH]�GHV�REMHWV�ORXUGV�RX�SOXVLHXUV�SODWV�VXU�OH�SODWHDX��
SODFH]�OHV�DX�FHQWUH�SRXU�PDLQWHQLU�OD�VWDELOLW«��
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�XQ�G\VIRQFWLRQQHPHQW��XQ�«FRXOHPHQW�GH�
liquide ou la chute de plats. 

ԋ�/RUVTXҴLO�OLYUH�GHV�REMHWV�ORXUGV��SODFH]�OHV�VXU�GHV�SODWHDX[�LQI«ULHXUV�
et faites en sorte que le robot fonctionne sur une surface plane. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�XQ�«FRXOHPHQW�GH�OLTXLGH�RX�GHV�
GRPPDJHV�DX[�REMHWV�HQYLURQQDQWV�SHQGDQW�OH�IRQFWLRQQHPHQW��

ԋ�/RUVTXH�YRXV�XWLOLVH]�OH�URERW��JDUGH]�WRXMRXUV�OHV�URXHV�HQ�FRQWDFW�DYHF�
le sol. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�XQ�G\VIRQFWLRQQHPHQW�RX�GHV�GRPPDJ-
HV�DX[�REMHWV�HQYLURQQDQWV��

ԋ�$VVXUH]�YRXV�TXH�OҴRS«UDWHXU�SHXW�U«DJLU�LPP«GLDWHPHQW�¢�WRXWH�
situation inattendue pendant que le robot se déplace. Si vous suspectez 
un quelconque danger, appuyez sur le bouton d’arrêt. 
)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�GHV�EOHVVXUHV�¢�OҴXWLOLVDWHXU�RX�¢�GHV�WLHUV�
RX�HQGRPPDJHU�OHV�REMHWV�HQYLURQQDQWV��

ԋ�8WLOLVH]�OH�URERW�GDQV�XQ�HQYLURQQHPHQW�GRQW�OD�WHPS«UDWXUH�HVW�
FRPSULVH�HQWUH��rb&�HW���rb&�HW�OҴKXPLGLW«�HQWUH��b��HW���b���5DQJH]�OH�
robot dans un endroit sec et sans poussière dont la température est 
FRPSULVH�HQWUH����rb&�HW���rb&�HW�OҴKXPLGLW«�HQWUH���b��HW���b���

REMARQUE
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)DXWH�GH�TXRL��FHOD�SRXUUDLW�HQWUD°QHU�XQ�LQFHQGLH��GHV�EOHVVXUHV��XQH�«OHFWURFX-
WLRQ��GHV�GRPPDJHV��XQ�G\VIRQFWLRQQHPHQW��XQH�VXUFKDXłH��XQH�IXLWH��XQH�
H[SORVLRQ�FKLPLTXH�RX�GҴDXWUHV�GRPPDJHV�DX�URERW�RX�DX�FKDUJHXU�GH�
batterie.

ԋ�En cas de changements importants dans l’environnement intérieur (tels 
TXҴXQH�QRXYHOOH�G«FRUDWLRQ��OҴXWLOLVDWLRQ�GX�URERW�GDQV�XQ�QRXYHO�HPSODFHPHQW��OH�
U«DUUDQJHPHQW�GHV�«O«PHQWV�LQW«ULHXUV�WHOV�TXH�OHV�OLHX[��OHV�FKDLVHV�HW�OHV�WDEOHV�, une 
nouvelle cartographie est requise.
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3.1 Aspect et composants

���6S«FLŀFDWLRQV�GX�SURGXLW

Module d’image Écran de contrôle

�FUDQ�GҴDŃFKDJH

0RGXOH�GH�YLVLRQ�

Bande
anti-collision
5RXH�PRWULFH 5RXH�GLUHFWULFH

Bouton d’arrêt

/L'$5

Plateau

Haut-parleur

Interrupteur 
principal

Port de chargement 
manuel
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3.2 6S«FLŀFDWLRQV

Article 6S«FLŀFDWLRQV

.HHQERW�7�

���PP����PP�����PP

���PP����PP����PP
�OH�SUHPLHU�QLYHDX�GH�SODWHDX�

��.J

��.J

���P�V

Wi-Fi

&&���9���$K

��:

&RXUDQW�GH�YHLOOH��b���b$

��a��K

������KHXUHV

7HPS«UDWXUHb����r&a����r&��
+XPLGLW«b�����a����

,QW«ULHXU�����a������b/X[

,QW«ULHXU�VHF�DYHF�XQ�VRO�SODW�HW�
régulier

7HPS«UDWXUHb�����br&�a���br&Ѹ
DX�GHVVXV�GX�QLYHDX�GH�OD�PHU��
QH�G«SDVVH�SDV����P

Modèle

Dimensions du robot��/�:�+�

Dimension du plateau��/�:�+�

Poids (les piles de recharge ne sont pas 
LQFOXVHV�

&DSDFLW«�PD[LPDOH�SDU�QLYHDX

9LWHVVH�GH�G«SODFHPHQW�PD[LPDOH

Interface réseau

Capacité de la batterie

Puissance nominale

&RXUDQW�GH�YHLOOH

Autonomie de la batterie

'XU«H�GH�YLH�HQ�VHUYLFH

Plage de température/humidité de 
fonctionnement du robo

Luminosité

(QYLURQQHPHQW�GH�WUDYDLO

(QYLURQQHPHQW�GҴHQWUHSRVDJH
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4.1 Chargement du robot

     Chargez complètement le robot lorsque vous l’utilisez pour la première 
IRLV�RX�ORUVTXH�OH�QLYHDX�GH�OD�EDWWHULH�HVW�LQI«ULHXU�¢���b��

�/D�FKDUJH�HVW�WHUPLQ«H�ORUVTXH�OH�YR\DQW�GH�OҴDGDSWDWHXU�SDVVH�DX�YHUW�
     N’utilisez pas le robot pendant la charge.
�����&KDUJH]�FRPSOªWHPHQW�OH�URERW�WRXV�OHV�GHX[�PRLV�VL�FHOXL�FL�UHVWH�
inutilisé pendant une longue période.

ԋ�2XYUH]�OH�FRXYHUFOH�HQ�FDRXWFKRXF�GX�SRUW�GH�FKDUJHPHQW�PDQXHO�¢�
l’arrière du robot, et connectez l’adaptateur au port de chargement.

4. Fonctionnement

ԋ�/H�YR\DQW�GH�OҴDGDSWDWHXU�GHYLHQW�URXJH�ORUVTXH�OD�FKDUJH�FRPPHQFH��
Touchez l’écran et passez à l’écran de charge, qui indique que la charge 
est en cours.

Temps restant

Entièrement chargé

Débranchez le câble d’alimentation
avant de faire fonctionner le robot.

01h 35m
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&KDUJH]�OH�URERW�GDQV�GHV�]RQHV�LQRFFXS«HV��GHV�HVSDFHV�IHUP«V�RX�GHV�
espaces uniquement accessibles par les techniciens de maintenance. Le robot 
est doté d’un système de charge automatique intelligent. Il localise, s’adapte et 
se connecte automatiquement à la pile de recharge pour une charge 
DXWRPDWLTXH�ORUVTXH�OH�QLYHDX�GH�VD�EDWWHULH�GHVFHQG�¢��b��RX�ORUVTXҴLO�HVW�
PDQXHOOHPHQW�HQYR\«�HQ�UHFKDUJH�

/D�ŀJXUH�VXLYDQWH�PRQWUH�OD�VWUXFWXUH�GH�OD�SLOH�GH�UHFKDUJH�GҴXQ�URERW�GH�
OLYUDLVRQ�GH�QRXUULWXUH�¢�SOXVLHXUV�QLYHDX[b�

ԋ�'«EUDQFKH]�OҴDGDSWDWHXU�HW�UHIHUPH]�OH�FRXYHUFOH�HQ�FDRXWFKRXF�
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4.3 Fonctionnement du bouton d’arrêt

4.2 Mise sous/hors tension

/ҴLQWHUUXSWHXU�SULQFLSDO�VH�WURXYH�¢�OҴDUULªUH�GX�URERW��VXU�OH�F¶W«�GURLW��VRXV�
le couvercle en caoutchouc.

̉�Mise sous tension
$SSX\H]�XQH�IRLV�VXU�OҴLQWHUUXSWHXU�SULQFLSDO�SRXU�PHWWUH�OH�URERW�VRXV�WHQVLRQ��
FH�TXL�SUHQGUD�HQYLURQ���bV��

̉�Mise hors tension
$SSX\H]�XQH�IRLV�VXU�OҴLQWHUUXSWHXU�SULQFLSDO�SRXU�PHWWUH�OH�URERW�KRUV�WHQVLRQ��
comme pour la mise sous tension du robot.
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ԋ�0DQLSXODWLRQ�GҴXUJHQFH
Lorsque le robot ne fonctionne pas normalement ou dans toute autre situation 
GҴXUJHQFH�FRQVWLWXDQW�XQH�PHQDFH�SRXU�OH�PLOLHX�HQYLURQQDQW��YRXV�SRXYH]�
arrêter le robot en appuyant sur l’interrupteur d’arrêt d’urgence situé sur le 
dessus. 

/D�SRVLWLRQ�HW�OH�IRQFWLRQQHPHQW�GH�OҴLQWHUUXSWHXU�GҴDUU¬W�GҴXUJHQFHb�
$SUªV�DYRLU�FRQŀUP«�OH�UHWRXU�¢�OD�QRUPDOH�GX�URERW��WRXUQH]�GRXFHPHQW�
l’interrupteur dans le sens indiqué sur l’interrupteur d’arrêt d’urgence situé sur 
OH�GHVVXV�HW�IDLWHV�UHYHQLU�OH�URERW�HQ�IRQFWLRQQHPHQW�QRUPDO��

5HPDUTXH��6L�YRXV�DSSX\H]�VXU�OH�ERXWRQ�GҴDUU¬W�GҴXUJHQFH�ORUVTXH�OH�URERW�VH�
WURXYH�VXU�XQH�SHQWH��OH�URERW�OLEªUH�OҴ«QHUJLH�FLQ«WLTXH�HW�FRQWLQXH�¢�VH�
déplacer par inertie, ce qui peut occasionner des blessures. 

Dans les conditions suivantes, arrêtez le robot en appuyant sur le bouton 
GҴDUU¬Wb�
     Déplacement manuel du robot lorsqu’il fonctionne.
     Le robot ne fonctionne pas normalement �SDU�H[HPSOH��LO�VH�G«SODFH�GDQV�XQH�
GLUHFWLRQ�GLł«UHQWH�GH�FHOOH�LQGLTX«H� et peut endommager son environnement.

5HPDUTXH��2XYUH]�OH�FRXYHUFOH�HQ�VLOLFRQH�VLWX«�VRXV�OH�FK¤VVLV�HW�PHWWH]�OH�
sous tension en appuyant sur le bouton rouge situé à droite.
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ԋ�Système d’évitement des obstacles 
Ce produit utilise une méthode de fusion multicapteurs pour repérer les 
REVWDFOHV�¢�YHQLU��6L�XQH�VLWXDWLRQ�GDQJHUHXVH�VH�SU«VHQWH��OH�URERW�SHXW�
UDOHQWLU��VҴDUU¬WHU�HW�HłHFWXHU�GҴDXWUHV�IRQFWLRQV�GH�FRQWU¶OH�GH�OD�VXUYLWHVVH�HW�
GҴ«YLWHPHQW�GHV�REVWDFOHV�GH�PDQLªUH�DXWRQRPH��HW�«PHWWUH�XQ�DYHUWLVVHPHQW�
sonore. 
6L�OD�WUDMHFWRLUH�GX�URERW�HVW�REVWUX«H�HW�TXҴLO�QH�SHXW�SDV�«YLWHU�OҴREVWDFOH��HW�
TXH�OHV�DYHUWLVVHPHQWV�VRQRUHV�HW�OXPLQHX[�FRQWLQXHQW��YHXLOOH]�DSSX\HU�VXU�
l’interrupteur d’arrêt d’urgence pour déplacer le robot ou supprimer l’obstacle. 

ԋ�$YHUWLVVHPHQWV�VRQRUHV�HW�OXPLQHX[��
ʓ (Q�FDV�GH�FROOLVLRQ��OH�W«PRLQ�OXPLQHX[�FOLJQRWH�HQ�FRQWLQX�
ʔ $SSX\H]�VXU�OH�ERXWRQ�GҴDUU¬W��OH�W«PRLQ�OXPLQHX[�FOLJQRWH�HQ�FRQWLQX�
ʕ '«IDLOODQFH�GX�URERW�OH�W«PRLQ�OXPLQHX[�UHVWH�DOOXP«�
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     Mode Livraison d’encas
(Q�PRGH�/LYUDLVRQ�GҴHQFDV��OH�URERW�FLUFXOH�OH�ORQJ�GҴXQ�FKHPLQ�SU«G«WHUPLQ«�
DYHF�GHV�ERLVVRQV�HQ�OLEUH�VHUYLFH��GHV�GHVVHUWV�RX�GX�PDW«ULHO�SURPRWLRQQHO�HW�
LQYLWH��SDU�OD�YRL[�RX�OҴ«FUDQ��OHV�FOLHQWV�¢�JR½WHU�OHV�DOLPHQWV�RX�¢�SUHQGUH�GHV�
échantillons.

4.4 Sélection du mode

/H�URERW�GLVSRVH�GH�FLQT�PRGHV�SRXU�GLł«UHQWV�VF«QDULRVb��0RGH�
Livraison, Mode Livraison d’encas, Mode Multidestination, Mode Livraison 
directe et Mode Anniversaire.

     Mode Livraison
(Q�PRGH�/LYUDLVRQ��OH�URERW�SHXW�OLYUHU�GHV�DOLPHQWV�¢�SOXVLHXUV�WDEOHV�HQ�XQ�
VHXO�YR\DJH��8QH�IRLV�TXH�OHV�SODWV�FRPPDQG«V�SDU�OHV�GLł«UHQWV�FOLHQWV�VRQW�
SODF«V�VXU�OHV�SODWHDX[�HW�TXH�OHV�QXP«URV�GH�WDEOH�VRQW�VDLVLV��OH�URERW�SODQLŀH�
DXWRPDWLTXHPHQW�OH�PHLOOHXU�SDUFRXUV�SRXU�OD�OLYUDLVRQ�OD�SOXV�UDSLGH�

Livraison

Encas

Direct

Voeux

Multidestn

Retour

Fenêtre contextuelleRéglages

Birthday Song —— Sung by the Stars

Retour

Mode FluideAller

Récemment utilise

A

Toutes les poisitions

3N Appuyer

B             C 

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506



106 |                                |   Keenon Robotics Stimuler la nouvelle révolution de la livraison intelligente sans opérateur humain

     Mode Livraison directe
(Q�PRGH�/LYUDLVRQ�GLUHFWH��OH�URERW�VH�WLHQW�SU¬W�DX�SRLQW�GH�UHWUDLW�HW�VHUW�
QҴLPSRUWH�TXHOOH�WDEOH�VHORQ�OHV�LQVWUXFWLRQV��$SUªV�OD�OLYUDLVRQ��LO�DWWHQG�OD�W¤FKH�
VXLYDQWH�DX�OLHX�GH�UHYHQLU�DXWRPDWLTXHPHQW��&H�PRGH�HVW�SULQFLSDOHPHQW�
XWLOLV«�GDQV�OHV�VHUYLFHV�GH�UHVWDXUDWLRQ�¢�HPSRUWHU�HW�DXWUHV�VF«QDULRV�
similaires.

Retour

Servez-vous en encas.

Aller

Parcours 1 Parcours 2 Parcours 3

Parcours 4 Parcours 5 Parcours 6

Retour

Servez-vous en encas.

Exécution

Touchez l’écran pour suspendre.

Retour

Aller

Livraison directe
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     Mode Anniversaire
(Q�PRGH�$QQLYHUVDLUH��OH�URERW�SHXW�GLłXVHU�GHV�FKDQVRQV�SRXU�F«O«EUHU�
OҴDQQLYHUVDLUH�GX�FOLHQW�RX�GҴDXWUHV�I¬WHV�XQH�IRLV�DUULY«�¢�OD�GHVWLQDWLRQ�
VS«FLŀ«H�

Livraison en cours
5.0m

Touchez l’écran pour suspendre.

8501

Retour

Fenêtre contextuelle

Playlist

Birthday Song —— Sung by the Stars

Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Retour

Fenêtre contextuelle

Playlist

Birthday Song —— Sung by the Stars

Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Birthday Song — Sung by the Stars

Christmas songs

Shoubi Namsan

Christmas songs
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ԋ�0RGH�/LYUDLVRQ
/H�PRGH�/LYUDLVRQ�HVW�FRXUDPPHQW�XWLOLV«�SRXU�OLYUHU�GHV�DOLPHQWV�¢�OD�WDEOH�
VS«FLŀ«H�HQ�VXLYDQW�OHV�«WDSHV�VXLYDQWHV��
ʓ�6«OHFWLRQQH]�OH�PRGH�/LYUDLVRQ�VXU�OҴHPSODFHPHQW�GH�UDPDVVDJH�
ʔ�3ODFH]�OHV�SODWV�VXU�OHV�SODWHDX[��XQ�SODWHDX�SRXU�XQH�VHXOH�WDEOH�.
ʕ�$SSX\H]�VXU�OH�SODWHDX�DYHF�OHV�SODWV�VXU�OҴ«FUDQ�HW�VDLVLVVH]�OH�QXP«UR�GH�OD�
table de destination.
ʖ $SUªV�DYRLU�VDLVL�OH�QXP«UR�GH�OD�WDEOH��DSSX\H]�VXU�6WDUW�'HOLYHU\�(Commenc-
HU�OD�OLYUDLVRQ��pour que le robot commence la tâche.
ʗ�/H�URERW�DUULYH�UDSLGHPHQW�¢�OD�GHVWLQDWLRQ�HQ�VXLYDQW�OH�FKHPLQ�

     Mode Multidestination
(Q�PRGH�0XOWLGHVWLQDWLRQ��TXL�HVW�VLPLODLUH�DX�PRGH�/LYUDLVRQ�GҴHQFDV��LO�HVW�
SRVVLEOH�GH�V«OHFWLRQQHU�MXVTXҴ¢���bQXP«URV�GH�WDEOH�

Aller

Annuler tout

table(s) sélectionnée(s)

Multidestination Retour

Aller table(s) sélectionnée(s)
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SU«G«WHUPLQ«��3HQGDQW�OD�OLYUDLVRQ��YRXV�SRXYH]�WRXFKHU�OD�FRPPDQGH�6WRS�
�$UU¬W� sur l’écran du robot pour le mettre immédiatement en pause.
ʘ�/RUVTXH�OD�W¤FKH�GH�OLYUDLVRQ�HVW�PLVH�HQ�SDXVH�SHQGDQW���bVHFRQGHV����b
VHFRQGHV�SDU�G«IDXW�HW��bPLQXWHV�DX�PD[LPXP���YRXV�SRXYH]�DGUHVVHU�GLł«UHQWHV�
commandes au robot �PRGLŀHU�OD�W¤FKH��WHUPLQHU�OD�W¤FKH�HQ�FRXUV��WHUPLQHU�WRXWHV�OHV�
W¤FKHV��SHQGDQW�FH�ODSV�GH�WHPSVb��VL�DXFXQH�FRPPDQGH�QҴHVW�GRQQ«H�VXU�
l’écran tactile dans le temps imparti, le robot poursuit ses tâches.
ʙ $SUªV�¬WUH�DUULY«�¢�GHVWLQDWLRQ��OH�URERW�YRXV�DYHUWLW�SDU�OD�YRL[��YRLFL�YRWUH�
QRXUULWXUH�.
ʚ�$SUªV�DYRLU�WDS«�SRXU�FRQŀUPHU��OH�URERW�HłHFWXH�OD�W¤FKH�VXLYDQWH�RX�
UHWRXUQH�¢�OҴHPSODFHPHQW�GH�UDPDVVDJH�HW�DWWHQG�XQH�QRXYHOOH�W¤FKH�
ʛ�(Q�Y«ULŀDQW�OH�SDUFRXUV�GX�URERW�GDQV�OD�W¤FKH�SU«F«GHQWH��YRXV�SRXYH]�
WURXYHU�OD�GHVWLQDWLRQ�

Livraison

Encas

Direct

Voeux

Multidestn

Retour

Fenêtre contextuelleRéglages

Birthday Song —— Sung by the Stars

Retour

Mode FluideAller

Récemment utilise

A

Toutes les poisitions

3N Appuyer

B             C

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506
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Livraison en cours Retour

Pause
5.0m

Collecter en avance 0RGLŀHU�OD�W¤FKH Fin

8501

Collecter Retour

Aller

Pris

Collecter

Livraison en attente

Livraison en cours
5.0m

Touchez l’écran pour suspendre.

8501
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ԋ�0RGH�/LYUDLVRQ�GҴHQFDV
/H�PRGH�/LYUDLVRQ�GҴHQFDV�HVW�XQ�PRGH�FRXUDPPHQW�XWLOLV«�DX�FRXUV�GXTXHO�OH�
URERW�VH�G«SODFH�GDQV�XQ�HQYLURQQHPHQW�VS«FLŀTXH�VXU�XQH�JUDQGH�VXUIDFH��HQ�
VXLYDQW�OHV�«WDSHV�VXLYDQWHV�
ʓ�6«OHFWLRQQH]�OH�PRGH�/LYUDLVRQ�GҴHQFDV�VXU�OҴHPSODFHPHQW�GH�UDPDVVDJH�
ʔ�6«OHFWLRQQH]�XQ�SDUFRXUV�SODQLŀ«�
ʕ�7RXFKH]�SRXU�FRQŀUPHU��HW�OH�URERW�FRPPHQFH�OD�W¤FKH�
ʖ�/H�URERW�«PHW�XQH�DQQRQFH�YRFDOH�SHQGDQW�OD�OLYUDLVRQ��UDSSHODQW�DX[�
FOLHQWV�GH�UHWLUHU�OHV�HQFDV��7RXFKH]�OD�FRPPDQGH�6WRS��$UU¬W� sur l’écran du 
URERW�SRXU�PHWWUH�LPP«GLDWHPHQW�OH�URERW�HQ�SDXVH�SHQGDQW�OD�OLYUDLVRQ�GHV�
HQFDV��6L�OH�URERW�QH�UH©RLW�SDV�GH�QRXYHOOH�FRPPDQGH�GDQV�OHV���VHFRQGHV��LO�
poursuit sa tâche.
ʗ�3RXU�SUHQGUH�OHV�HQFDV��SODFH]�YRXV�GHYDQW�OH�URERW�RX�WRXFKH]�VRQ�«FUDQ��LO�
VҴDUU¬WHUD�LPP«GLDWHPHQW�HW�OҴ«FUDQ�DŃFKHUD�TXH�OH�URERW�HVW�HQ�SDXVH�DŀQ�
TXH�OHV�FOLHQWV�SXLVVHQW�VH�VHUYLU�

Livraison en cours Retour

Pause
5.0m

Collecter en avance 0RGLŀHU�OD�W¤FKH Fin

Livré

'HUQLªUH�OLYUDLVRQ�

Livraison

Encas

Direct

Voeux

Multidestn

Retour

Fenêtre contextuelleRéglages

Birthday Song —— Sung by the Stars
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Retour

Servez-vous en encas.

Pause

Touchez l’écran pour continuer.

Retour

Servez-vous en encas.

Aller

Parcours 1 Parcours 2 Parcours 3

Parcours 4 Parcours 5 Parcours 6

Retour

Servez-vous en encas.

Exécution

Touchez l’écran pour suspendre.
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5.1 Maintenance

ԋ�5RERW
ʓ�$YDQW�GҴHVVX\HU�OD�SRXVVLªUH�VXU�OH�URERW��DVVXUH]�YRXV�TXH�OҴDGDSWDWHXU�
est débranché de la prise et l’adaptateur du robot.
ʔ�1HWWR\H]�WRXV�OHV�MRXUV�OH�FDSWHXU�/L'$5��OD�FDP«UD�59%�'�HW�OH�PRGXOH�
GҴLPDJH�VXS«ULHXU�DYHF�XQ�FKLłRQ�HQ�PLFURŀEUH�

�/HV�FKLłRQV�HQ�PLFURŀEUH�QH�VRQW�SDV�IRXUQLV��9HXLOOH]�SU«SDUHU�OHV�Y¶WUHV��
ʕ�$SUªV�XWLOLVDWLRQ�GX�URERW��QHWWR\H]�OD�VDOHW«�¢�OҴDLGH�GҴXQ�FKLłRQ�GRX[�
HW�KXPLGH��SXLV�HVVX\H]�FRPSOªWHPHQW�OH�URERW�DYHF�XQ�FKLłRQ�VHF��
ʖ�Utilisez de l’éthanol désinfectant pour désinfecter l’extérieur du robot. 
1H�YDSRULVH]�SDV�GH�OLTXLGH�GLUHFWHPHQW�VXU�OH�URERW��8WLOLVH]�XQ�FKLłRQ�
imbibé de désinfectant pour nettoyer le robot. 
ʗ 9«ULŀH]�HW�QHWWR\H]�U«JXOLªUHPHQW�OH�GHVVRXV�GX�URERW�WRXV�OHV�VL[�PRLV�
ʘ La machine doit être inspectée et nettoyée au niveau des équipements 
et fonctions de sécurité �WHOV�TXH�OD�IRQFWLRQ�GҴDUU¬W�GҴXUJHQFH��OD�IRQFWLRQ�GҴ«YLWHPHQW�
GHV�REVWDFOHV��OHV�DYHUWLVVHPHQWV�VRQRUHV�HW�OXPLQHX[��HWF���tous les 6 mois. Une 
semaine avant la date d’expiration, la machine cessera de fonctionner et 
XQ�UDSSHO�VҴDŃFKHUD�SRXU�LQGLTXHU�TXҴXQH�PDLQWHQDQFH�HVW�Q«FHVVDLUH��
Après avoir vu ce rappel, veuillez contacter un technicien de maintenance 
DSUªV�YHQWH�SRXU�XQH�LQVSHFWLRQ�HW�XQH�PDLQWHQDQFH�VXU�VLWH�GªV�TXH�
possible. Évitez de perturber le fonctionnement normal de la machine.
ʙ�,O�HVW�Q«FHVVDLUH�GH�Y«ULŀHU�OҴHQYLURQQHPHQW�GDQV�OHTXHO�OH�URERW�«YROXH�
chaque jour, comme la pente et la planéité du sol, si les étiquettes de 
navigation sont complètes, et si les équipements d’éclairage sur place 
sont vieux ou endommagés.
�,O�IDXW�«JDOHPHQW�Y«ULŀHU�VL�OҴLQWHQVLW«�OXPLQHXVH�HQYLURQQDQWH�HVW�
comprise entre 300~20000lux.
ʚ S’il y a des taches d’eau ou d’huile sur la machine ou sur le sol, veuillez 
les nettoyer à temps.

ԋ�5RXH�PRWULFH�HW�URXH�GLUHFWULFH
ʓ�Retirez les poils et la poussière collés sur la roue.
ʔ�3RXU�QHWWR\HU�OHV�URXHV�PRWULFHV��UHWLUH]�OHV�GX�URERW�HW�HVVX\H]�OHV�
DYHF�XQ�FKLłRQ�KXPLGH�

5. Maintenance du robot
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5.2  Soins du corps du robot

ԋ�$VVXUH]�YRXV�GH�PHWWUH�OH�URERW�KRUV�WHQVLRQ�HW�GH�FKDUJHU�OD�EDWWHULH�
après utilisation.
ʓ�Mettez le robot hors tension pour le ranger lorsque vous ne l’utilisez 
pas. 
ʔ�Rangez le robot dans un endroit où il ne gênera pas l’accès aux portes 
FRXSH�IHX��DX[�HVFDOLHUV�RX�DX[�«TXLSHPHQWV�GH�OXWWH�FRQWUH�OҴLQFHQGLH��
ʕ�Rangez toujours le robot dans un endroit sec et exempt d’humidité.

5.3  Déplacement et manipulation du robot

Soulevez ou poussez le robot à deux mains.

ԋ�3RXU�VRXOHYHU�HW�G«SODFHU�OH�URERW
6DLVLVVH]�OH�URERW�VXU�OHV�F¶W«V�DYHF�OHV�GHX[�PDLQV�HW�VRXOHYH]�OD�PDFKLQH�
�ŁªFKH�VXU�OD�SKRWR��HQ�OD�PDLQWHQDQW�HQ�SRVLWLRQ�YHUWLFDOH�

ԋ�3RXU�SRXVVHU�HW�G«SODFHU�OH�URERW
8WLOLVH]�YRV�GHX[�PDLQV�SRXU�SRXVVHU�VXU�OHV�F¶W«V�GX�URERW�(positions marquées 
SDU�GHV�ŁªFKHV�GDQV�OH�VFK«PD�FL�GHVVRXV�.

�1H�SDV�WLUHU�VXU�OD�SDUWLH�LQI«ULHXUH�GX�URERW���LQFOLQH]�OH�GҴDERUG��VRXOHYH]�OH�
SODWHDX�RX�OD�IHQWH�¢�F¶W«�GX�/L'$5��RX�WLUH]�VXU�VD�SDUWLH�DYDQW�RX�VXS«ULHXUH�
�6LQRQ��YRXV�ULVTXH]�GҴHQGRPPDJHU�OH�URERW�

ʕ�6L�OH�URERW�HVW�VDOH��SODFH]�OH�VXU�OH�F¶W«�VXU�XQH�VXUIDFH�VRXSOH�HW�
QHWWR\H]�OH�DYHF�XQ�FKLłRQ�LPELE«�GH�G«WHUJHQW�QHXWUH��

�3RUWH]�GHV�JDQWV�ORUV�GX�G«PRQWDJH�GX�URERW�SRXU�«YLWHU�WRXWH�EOHVVXUH�

ԋ�(Q�FH�TXL�FRQFHUQH�OH�EORF�GH�EDWWHULHV��LO�HVW�Q«FHVVDLUH�GH�FRQWDFWHU�
OҴXVLQH�SRXU�OD�PDLQWHQDQFH�HW�OH�UHPSODFHPHQW�DSUªV�YHQWH�
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5.4  Transport

3HQGDQW�OH�WUDQVSRUW��VXLYH]�OH�VHQV�GH�OD�ŁªFKH�LQGLTX«H�VXU�OD�ER°WH��QH�
la posez pas à plat et ne la renversez pas.
Lorsque vous déballez la machine, veuillez la maintenir dans la direction 
LQGLTX«H�SDU�OD�ER°WH��HQOHYH]�OD�FRXUURLH�GҴHPEDOODJH��UHWLUH]�OD�ER°WH�
extérieure de bas en haut, retirez le tableau de remplissage et transportez 
la machine à l’endroit désigné, conformément à la méthode décrite au 
point 5.3.

5.5  Mise au rebut

La mise au rebut des appareils électroniques peut polluer l’environnement � 
veuillez vous référer à la politique de recyclage des déchets de votre pays 
avant de mettre l’appareil au rebut. 
Ce produit contient des blocs de batteries contenant des substances 
dangereuses. Veuillez contacter un professionnel pour le recyclage.
&H�SURGXLW�HVW�FRQ©X�HW�IDEULTX«�DYHF�GHV�PDW«ULDX[�HW�FRPSRVDQWV�
recyclables et de grande qualité.
Lorsque vous mettez ce produit au rebut, veillez à ce qu’il le soit de 
PDQLªUH�DSSURSUL«H��HQ�WDQW�TXH�G«FKHW�LQGXVWULHO�GLł«UHQFL«�GHV�G«FKHWV�
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 ordinaires et commerciaux, conformément aux réglementations 
régionales et municipales, en soumettant votre demande à un opérateur 
de traitement des déchets industriels.

�6L�YRXV�E«Q«ŀFLH]�GX�SURGXLW�HQ�ORFDWLRQ��YRXV�QH�SRXYH]�SDV�OH�PHWWUH�DX�
UHEXW�YRXV�P¬PH��&RQWDFWH]�OH�VHUYLFH�FOLHQWªOH��/RUVTXH�YRXV�PHWWH]�OD�
PDFKLQH�DX�UHEXW��UHWLUH]�VD�EDWWHULH�HW�SURF«GH]�¢�XQH�PLVH�DX�UHEXW�DSSUR-
SUL«H�HW�FRQIRUPH�DX[�U«JOHPHQWDWLRQV�UHODWLYHV�¢�OD�PLVH�DX�UHEXW�GHV�G«FKHWV�
TXL�VҴDSSOLTXHQW�GDQV�OD�U«JLRQ�R»�YRXV�YRXV�WURXYH]�
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(Q�FDV�GH�SUREOªPH��YHXLOOH]�YRXV�UHSRUWHU�DX[�VROXWLRQV�FL�GHVVRXV�

6. Dépannage

Problème Solution

ʓ�/RUVTXH�OD�EDWWHULH�HVW�IDLEOH��FKDUJH]�OH�URERW�
DYHF�OҴDGDSWDWHXU�GҴDOLPHQWDWLRQ�
ʔ�6L�OH�SUREOªPH�SHUVLVWH��YHXLOOH]�FRQWDFWHU�OH�
VHUYLFH�FOLHQWªOH�

ʓ�$SSX\H]�VXU�OH�ERXWRQ�GҴDUU¬W��G«SODFH]�
manuellement le marqueur à un endroit bien 
YLVLEOH��UHO¤FKH]�OH�ERXWRQ�GҴDUU¬W��SXLV�Y«ULŀH]�VL�OH�
URERW�VH�G«SODFH�¢�QRXYHDX�
ʔ�6L�OH�SUREOªPH�SHUVLVWH�DSUªV�OҴRS«UDWLRQbК��
«WHLJQH]�OҴLQWHUUXSWHXU�SULQFLSDO��UHPHWWH]�OH�HQ�
PDUFKH�ORUVTXH�OH�URERW�VH�WURXYH�¢�XQ�HQGURLW�R»�
OH�PDUTXHXU�HVW�IDFLOHPHQW�YLVLEOH�SDU�FHOXL�FL�HW�
U«HVVD\H]�
ʕ�6L�OH�SUREOªPH�SHUVLVWH��YHXLOOH]�FRQWDFWHU�OH�
VHUYLFH�FOLHQWªOH�

ʓ�6L�OH�URERW�VH�WURXYH�KRUV�GH�OD�FDUWH��«WHLJQH] 
OҴLQWHUUXSWHXU�SULQFLSDO��G«SODFH]�OH�URERW�SUªV�GX�
SRLQW�GH�G«SDUW��SXLV�UHG«PDUUH]�OD�QDYLJDWLRQ�
ʔ�$VVXUH]�YRXV�TXH�OH�PRGXOH�GҴDŃFKDJH�QҴHVW�
SDV�UHFRXYHUW�GH�WLVVX�RX�GH�WRXW�DXWUH�REMHW��
5HWLUH]�OD�SRXVVLªUH��OH�FDV�«FK«DQW�

ʓ�6ҴLO�QҴ\�D�QL�YRL[�QL�VRQ��RX�VL�OH�YROXPH�HVW�WURS�
IDLEOH��U«JOH]�FH�GHUQLHU�
ʔ�6L�OH�SUREOªPH�SHUVLVWH��YHXLOOH]�FRQWDFWHU�OH�
VHUYLFH�FOLHQWªOH�

�WHLJQH]�OҴLQWHUUXSWHXU�SULQFLSDO�HW�FRQWDFWH]�OH�
VHUYLFH�FOLHQWªOH�

Impossible de 
mettre le robot sous 

tension

Le robot ne bouge 
pas

/D�QDYLJDWLRQ�QH�
fonctionne pas

Le robot n’émet 
DXFXQ�H��YRL[�RX�VRQ

Le robot ne 
fonctionne pas 
normalement
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.HHQERW�7��LVW�HLQ�6HUYLHUURERWHU�YRQ�.HHQRQ�5RERWLFV��GHU�PLW�$QJHVWHOOWHQ�LQ�
5HVWDXUDQWV��+RWHOV��*DVWK¦XVHUQ�XQG�*HVFK¦IWHQ�]XVDPPHQDUEHLWHW�

1. Einführung

2.1 Zu den Sicherheitsanweisungen

9RU�GHP�(LQVDW]�GHV�5RERWHUV�VROOWHQ�6LH�GLH�LP�%HQXW]HUKDQGEXFK�GHV�
.HHQERW�7���LP�)ROJHQGHQ�DOV�ȩGDV�+DQGEXFKұ�EH]HLFKQHW��beschriebenen 
6LFKHUKHLWVDQZHLVXQJHQ�YROOVW¦QGLJ�]XU�.HQQWQLV�QHKPHQ��'LH�DXIJHI¾KUWHQ�
9RUVLFKWVPD¡QDKPHQ�VROOHQ�3HUVRQHQ��XQG�6DFKVFK¦GHQ�YHUPHLGHQ��%LWWH�
handeln Sie immer umsichtig.

.HHQRQ�5RERWLFV�KDIWHW�QLFKW�I¾U�6FKDGHQVHUVDW]DQVSU¾FKH�JHJHQ¾EHU�GHP�
%HQXW]HU�RGHU�'ULWWHQ�DXIJUXQG�YRQ�)HKOIXQNWLRQ��)HKOEHGLHQXQJ��3UREOHPHQ�
XVZ��GHV�5RERWHUV�RGHU�GHV�1HW]WHLOV��

'DV�+DQGEXFK�HUO¦XWHUW�6LFKHUKHLWVPD¡QDKPHQ�I¾U�GHQ�(LQVDW]�GHV���5RERWHUV   
XQG�GHV�1HW]WHLOV��NRUUHNWH�$UEHLWVDEO¦XIH�XQG�ZHLWHUH�5HFKWVYRUVFKULIWHQ��
'LH�9RUVLFKWVPD¡QDKPHQ�LP�+DQGEXFK�GHFNHQ�QLFKW�DOOH�GHQNEDUHQ�)¦OOH�DE��
'LH�6LFKHUKHLW�GHU�%HWUHLEHU��)X¡J¦QJHU�XQG�DQGHUHU�3HUVRQHQ�LQ�GHU�1¦KH�KDW�
XQWHU�DOOHQ�8PVW¦QGHQ�9RUUDQJ��]��%��ZHQQ�GHU�5RERWHU�QLFKW�QRUPDO�DUEHLWHW�RGHU�
NLSSW���%HL�,QVWDOODWLRQ�XQG�(LQVDW]�GHV�5RERWHUV�VROOWHQ�6LH�VWHWV�DXI�GLH�
9RUVLFKWVPD¡QDKPHQ�DFKWHQ�XQG�GDV�+DQGEXFK�OHLFKW�]XJ¦QJOLFK�
aufbewahren.

'LHVHV�3URGXNW�NDQQ�LQ�DOOHQ�(8�0LWJOLHGVVWDDWHQ�YHUZHQGHW�ZHUGHQ�

2. Sicherheitsanweisungen
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EMC Directive 2014/30/EU
(1�������������$�������
(1�������������$�������
(1�,(&����������������
(1����������������$�������

RoHS Directive(2011/65/EU)

3E��+J��&G��&U��9,���3%%��3%'(��'(+3��%%3��'%3��
',%3�DFFRUGLQJ�WR�VWDQGDUG�,(&����������
������,(&����������������,(&������������
������,(&���������������$���������,(&�
���������������,(&����������������,(&�
�����������������,(&�����������������	�,62�
���������������,(&��������������

WEEE Directive 2012/19/EU

69&+����
$QQH[�;9,,REACH(EC) No 1907/2006

MD Directive 2006/42/EC
(1�,62�����������
(1�������������
(1�,62�����������

Applied Directive Applied Standards

RE Directive 2014/53/EU

(1���������9�����
(1������������9�����
(1�,(&�����������
(1��������9�����

2.2 Symbolbeschreibung

'LH�IROJHQGHQ�6\PERONDWHJRULHQ�HUO¦XWHUQ�9HUOHW]XQJVULVLNR�RGHU�
6FKDGHQVDXVPD¡�DXIJUXQG�YRQ�1LFKWEHDFKWXQJ�YRQ�:DUQKLQZHLVHQ�XQG�
)HKOEHQXW]XQJ�GHV�5RERWHUV�RGHU�=XEHK¸UV��%HYRU�6LH�GLHVHV�+DQGEXFK�OHVHQ��
VROOWHQ�6LH�VLFK�PLW�GHQ�IROJHQGHQ�6\PEROHQ�YROOVW¦QGLJ�YHUWUDXW�PDFKHQ�

.HHQRQ�5RERWLFV�&RUS��&R���/7'�HUNO¦UW�KLHUPLW��GDVV�GLH
*HU¦WH�HQWVSUHFKHQ�GHQ�IROJHQGHQ�5LFKWOLQLHQ�
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VORSICHT

:$5181*

2.3 %HVFKUHLEXQJ�GHU�JUDŀVFKHQ�6\PEROH

'LH�9256,&+7�6\PEROH�ZHLVHQ�GDUDXI�KLQ��GDVV�GLH�
1LFKWEHDFKWXQJ�GLHVHU�9RUVLFKWVPD¡QDKPHQ�]X�
9HUOHW]XQJHQ��9HUEUHQQXQJHQ��6WURPVFKO¦JHQ�XVZ��I¾KUHQ�
kann. Ein Krankenhausaufenthalt oder eine langfristige 
VWDWLRQ¦UH�%HKDQGOXQJ�LVW�MHGRFK�QLFKW�HUIRUGHUOLFK�

VORSICHT

Die HINWEIS-Symbole weisen darauf hin, dass bei 
1LFKWEHDFKWXQJ�GHU�9RUVLFKWVPD¡QDKPHQ�6DFKVFK¦GHQ�
HQWVWHKHQ�N¸QQHQ�HINWEIS

'LH�:$5181*�6\PEROH�ZDUQHQ�YRU�JHI¦KUOLFKHQ�
9RUJ¦QJHQ��GLH�]X�(UEOLQGXQJ��9HUOHW]XQJHQ��9HUEUHQQXQJHQ�
�EHL�KRKHQ�RGHU�QLHGULJHQ�7HPSHUDWXUHQ���6WURPVFKO¦JHQ��
.QRFKHQEU¾FKHQ��9HUJLIWXQJHQ�XVZ��PLW�/DQJ]HLWIROJHQ�
I¾KUHQ�N¸QQHQ��GLH�HLQHQ�.UDQNHQKDXVDXIHQWKDOW�RGHU�HLQH�
langfristige Behandlung erfordern.

:$5181*

ԋ�Nutzen, laden oder lagern Sie den Roboter und das Ladegerät nicht im 
Bereich hoher Temperaturen��LQ�GHU�1¦KH�YRQ�)XQNHQ�RGHU�)ODPPHQ��GLFKW�DQ�
+HL]XQJHQ��LP�GLUHNWHQ�6RQQHQOLFKW��LQ�HLQHP�$XWR�EHL�KHL¡HP�:HWWHU�XVZ��, an warmen 
Orten oder an Orten mit Wärmestau �]��%��XQWHU�+HL]N¸USHUQ��+HL]GHFNHQ�. Sorgen 
Sie für eine gute Belüftung und decken Sie den Roboter und das Ladegerät 
QLFKW�PLW�6WRłHQ�DE�

ԋ�Setzen Sie den Roboter aus Sicherheitsgründen nicht unter den 
IROJHQGHQ�8PVW¦QGHQ�HLQ�
ʓ Der Roboter darf nicht in staubiger, sandiger, schneebedeckter, eisiger, 
feuchter oder salzhaltiger Umgebung eingesetzt werden �]�%��DQ�0HHU�XQG�
.¾VWH�.
GHU�5RERWHU�LVW�QXU�I¾U�,QQHQU¦XPH�DXVJHOHJW��:LUG�HU�LP�)UHLHQ�HLQJHVHW]W��
NDQQ�HV�DXIJUXQG�QDW¾UOLFKHU�XQG�DQGHUHU�XQHUZDUWHWHU�(LQŁ¾VVH�]X�
)HKOIXQNWLRQ��=HUVW¸UXQJ�RGHU�%HVFK¦GLJXQJ�YRQ�%DXWHLOHQ�XQG�XPOLHJHQGHQ�
2EMHNWHQ�NRPPHQ��$QGHUQIDOOV�EHVWHKW�GLH�*HIDKU��GDVV�HV�]X�9HUOHW]XQJHQ��
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)HKOIXQNWLRQHQ�RGHU�%HVFK¦GLJXQJ�YRQ�XPOLHJHQGHQ�2EMHNWHQ�NRPPW�
ʔ Bereiche mit Stufen ab 0,5 cm �]��%��UDXH�2EHUŁ¦FKH�.
ʕ Abschüssige Stellen.
ʖ Kinderspielbereich.
ʗ�%HUHLFKH�PLW�UHŁHNWLHUHQGHQ�RGHU�WUDQVSDUHQWHQ�2EMHNWHQ�(wie 
DXWRPDWLVFKHQ�7¾UHQ��)HQVWHUQ��6SLHJHOQ��$FU\OSODWWHQ�XVZ��.
ʘ Schwarz geklebte �PLW�H[WUHP�JHULQJHP�5HŁH[LRQVYHUP¸JHQ��2EHUŁ¦FKHQ�RGHU�
PLW�¦KQOLFKHQ�*HJHQVW¦QGHQ�EHIHVWLJWH�)O¦FKHQ�
ʙ In der Nähe von Treppen oder Rolltreppen.
ʚ�Im Freien.
ʛ�Orte mit starker Sonneneinstrahlung wie z. B. in Fensternähe.
ʜ�Bereiche in der Nähe von Infrarotgeräten wie automatischen Türen.
ʝ�Der Fahrkorridor sollte mindestens 70 cm breit sein, damit der Roboter 
passieren kann. Ein Fahrkorridor mit einer Breite von mindestens 1,5 m 
gestattet zwei Robotern, aneinander vorbei zu fahren, andernfalls 
weichen sie einander aus.

ԋ�.HLQH�'HNRUDWLRQVJHJHQVW¦QGH�DXI�GHP�5RERWHU�DXIVWHOOHQ��GD�LKQ�XQG�
seinen Kontaktbildschirm behindern können.

ԋ�'HQ�5RERWHU�QLFKW�VFKLHEHQ��ZHQQ�GLH�6SDQQXQJ�HLQJHVFKDOWHW�ZLUG�

ԋ�'HQ�5RERWHU�QLFKW�DXI�7UHSSHQ��XQHEHQHQ�%¸GHQ��]��%��0RVDLNŁLHVHQ�XQG�
7HSSLFKH�PLW�HLQHU�)ORUO¦QJH�YRQ�PHKU�DOV���FP�, Rampen oder nassen Böden 
betreiben.
$QGHUQIDOOV�IXQNWLRQLHUHQ�/L'$5�6HQVRU��5*%�'�.DPHUD�E]Z��%LOGPRGXONDPHUD�
P¸JOLFKHUZHLVH�QLFKW�NRUUHNW�XQG�GHU�5RERWHU�NDQQ�NLSSHQ�RGHU�KHUXQWHUIDOOHQ�
XQG�3HUVRQHQ��XQG�6DFKVFK¦GHQ�YHUXUVDFKHQ�

ԋ�'HQ�YRP�5RERWHU�JHQXW]WHQ�.RUULGRU�LPPHU�VDXEHUKDOWHQ�
:HQQ�GHU�5RERWHU�¾EHU�NOHLQH�+LQGHUQLVVH�ZLH�KHUXQWHUJHIDOOHQHV�%HVWHFN�
I¦KUW��N¸QQHQ�$UWLNHO�DXI�GHU�$EODJH�KHUXQWHUIDOOHQ�XQG�3HUVRQHQ��RGHU�
6DFKVFK¦GHQ�YHUXUVDFKHQ�RGHU�GHQ�5RERWHU�XQEUDXFKEDU�PDFKHQ�

ԋ�'LHVHU�UDGJHVW¾W]WH�5RERWHU�LVW�I¾U�GHQ�(LQVDW]�LQ�,QQHQU¦XPHQ�DXI�
ebenen Flächen vorgesehen �JODWWH�)O¦FKHQ�PLW�HLQHU�1HLJXQJ�YRQ�ZHQLJHU�DOV���
*UDG�XQG�8QHEHQKHLWHQ�YRQ�ZHQLJHU�DOV���FP�. Setzen Sie ihn nicht im Freien �]��%��
DXI�RłHQHQ�%DONRQHQ�, auf unebenem Boden �]��%��DXI�7UHSSHQ� und anderen 
fremden Umgebungen ein.

ԋ�=XP�$XŁDGHQ�QXU�GDV�2ULJLQDOODGHJHU¦W�XQG�GDV�EHLJHOHJWH�1HW]NDEHO�
einsetzen.

ԋ�Den Roboter nicht schieben, wenn die Spannung eingeschaltet ist.
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ԋ�'DV�/DGHJHU¦W�GDUI�QLFKW�LQ�VWDXE��RGHU�VDO]KDOWLJHQ�8PJHEXQJHQ��LQ�
GHU�1¦KH�YRQ�¦W]HQGHQ�*DVHQ�RGHU�YRQ�EUHQQEDUHQ�6WRłHQ�HLQJHVHW]W�
werden.
$QGHUQIDOOV�NDQQ�HV�]X�%U¦QGHQ��9HUOHW]XQJHQ��6WURPVFKO¦JHQ��
%HVFK¦GLJXQJHQ��)HKOIXQNWLRQHQ���EHUKLW]XQJ��/HFNDJHQ�RGHU�%U¾FKHQ�
NRPPHQ��$X¡HU�GHP�1HW]NDEHO�NHLQH�6WURP��RGHU�6SDQQXQJVTXHOOH�PLW�
QDVVHQ�+¦QGHQ�DQIDVVHQ�

ԋ�.HLQH�EHVFK¦GLJWHQ�/DGHJHU¦WH�RGHU�1HW]NDEHO�HLQVHW]HQ�

ԋ�'DV�/DGHJHU¦W�LVW�DXI�GLH�6HLWH�]X�OHJHQ��(V�GDUI�QLFKW�DXIUHFKW�RGHU�DXI�
dem Kopf stehend eingesetzt werden.

ԋ�9RU�GHU�:DUWXQJ�RGHU�ZHQQ�GDV�/DGHJHU¦W�O¦QJHUH�=HLW�QLFKW�EHQXW]W�
wird, das Netzkabel aus der Steckdose ziehen.

ԋ�:HQQ�GDV�1HW]NDEHO�DP�/DGHJHU¦W�VWHFNW��G¾UIHQ�6LH�QLFKW�GDUDXI�
WUHWHQ�RGHU�DQ�LKP�]LHKHQ��%HLP�$XŁDGHQ�GDUI�GDV�/DGHJHU¦W�QLFKW�¾EHU�
längere Zeit berührt werden.

ԋ�'DV�/DGHJHU¦W�QLFKW�IDOOHQ�ODVVHQ�XQG�QLFKW�GDUDXI�WUHWHQ��DXFK�ZHQQ�HV�
nicht angeschlossen ist. Wenden Sie keine übermäßige Kraft an, wie z. B. 
GDV�$EOHJHQ�YRQ�VFKZHUHQ�2EMHNWHQ�RGHU�GDV�$XIVWDPSIHQ�DXI�GDV�*HU¦W�

ԋ�'HQ�5RERWHU�QXU�LQ�,QQHQU¦XPHQ�DXŁDGHQ��1LHPDOV�LP�)UHLHQ��]��%��DXI�
der Straße, einsetzen.

ԋ�.HLQH�$NNXV��1HW]WHLOH�RGHU�/DGHV¦XOHQ�YRQ�'ULWWHQ�HLQVHW]HQ��
Demontieren, reparieren oder ändern Sie die Akkus oder Ladegeräte nicht 
RKQH�*HQHKPLJXQJ�

ԋ�$XI�GHP�5RERWHU�GDUI�QLFKW�JHNRFKW��]��%��JHEDFNHQ�RGHU�JHJULOOW��werden.
$QGHUQIDOOV�NDQQ�HV�]X�%U¦QGHQ��9HUOHW]XQJHQ��6WURPVFKO¦JHQ��
%HVFK¦GLJXQJHQ��)HKOIXQNWLRQHQ���EHUKLW]XQJ��/HFNDJHQ�RGHU�%U¾FKHQ�
kommen.

ԋ�.HLQ�:DVVHU�DXI�GHQ�5RERWHU�VSULW]HQ�
'HU�5RERWHU�LVW�]ZDU�VWDXE��XQG�WURSIVLFKHU�JHVWDOWHW��DEHU�QLFKW�YROOVW¦QGLJ�
ZDVVHUGLFKW��:LVFKHQ�6LH�YHUVFK¾WWHWH�)O¾VVLJNHLWHQ�DXV�GHU�$EODJH�VRIRUW�PLW�
einem weichen, trockenen Tuch ab und lassen Sie die Ablage an der Luft 
WURFNQHQ��(LQGULQJHQGH�)O¾VVLJNHLW�RGHU�$XŁDGHQ�XQWHU�)HXFKWH�NDQQ�]X�
�EHUKLW]XQJ��6WURPVFKODJ��%U¦QGHQ��9HUOHW]XQJHQ�RGHU�)HKOIXQNWLRQHQ�I¾KUHQ�

ԋ�)O¾VVLJNHLWHQ�ZLH�*HWU¦QNH�XVZ��YRP�,QQHUHQ�GHV�5RERWHUV�IHUQKDOWHQ�

ԋ�Keine Artikel auf den Roboter stellen, die die Höhe der Ablage
überschreiten und die Sensoren behindern.
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$QGHUQIDOOV�NDQQ�HV�]X�)HKOIXQNWLRQHQ�RGHU�6FK¦GHQ�DQ�XPOLHJHQGHQ�2EMHNWHQ�
führen.

ԋ�.HLQH�$UWLNHO�DXI�GHQ�5RERWHU�VWHOOHQ��GLH�GLH�7UDJODVW�GHU�$EODJH�
überschreiten.
'LHV�NDQQ�]X�9HUOHW]XQJHQ��)HKOIXQNWLRQHQ��6FK¦GHQ�DQ�XPOLHJHQGHQ�2EMHNWHQ�
RGHU�]XU�8QEUDXFKEDUNHLW�GHV�5RERWHUV�I¾KUHQ�
ʓ�:HQQ�6LH���$EODJHQ�QXW]HQ��MH����NJ��LQVJ�����NJ�.
ʔ Wenn Sie nur die 4. Ablage �XQWHQ��VLHKH�$EELOGXQJ�LQ�.O������QXW]HQ�����NJ�

ԋ�(QWIHUQHQ�6LH�NHLQH�$UWLNHO�DXV�GHU�$EODJH��Z¦KUHQG�VLFK�GHU�5RERWHU�
bewegt. $QGHUQIDOOV�N¸QQHQ�$UWLNHO�DXV�GHU�$EODJH�IDOOHQ�RGHU�XPOLHJHQGH�
2EMHNWH�EHVFK¦GLJW�ZHUGHQ�

ԋ�Lassen Sie Lebensmittel nicht unbeaufsichtigt oder außer Reichweite, 
damit die Hygiene gesichert ist.

ԋ�*HVFKLUU�XQG�7DEOHWWV�G¾UIHQ�QLFKW�JU¸¡HU�VHLQ�DOV�GLH�$EODJH�GHV�
Roboters. $QGHUQIDOOV�N¸QQHQ�VLH�GLH�6HQVRUHQ�EHKLQGHUQ�XQG��)HKOIXQNWLRQHQ�
YHUXUVDFKHQ�

ԋ�6HW]HQ�6LH�GHQ�5RERWHU�QLFKW�LQ�HLQHU�3ŁHJHHLQULFKWXQJ�RGHU�LQ�GHU�
Nähe von medizinischen Elektrogeräten ein.

ԋ�)¾U�GHQ�HXURS¦LVFKHQ�0DUNW�
'LHVHV�*HU¦W�NDQQ�YRQ�.LQGHUQ�DE���-DKUHQ�XQG�3HUVRQHQ�PLW�YHUULQJHUWHQ�
N¸USHUOLFKHQ��VHQVRULVFKHQ�RGHU�JHLVWLJHQ�)¦KLJNHLWHQ�RGHU�XQ]XUHLFKHQGHU�
(UIDKUXQJ�XQG�:LVVHQ�YHUZHQGHW�ZHUGHQ��ZHQQ�VLH�$XIVLFKW�RGHU�$QZHLVXQJHQ�
]XU�VLFKHUHQ�9HUZHQGXQJ�GHV�*HU¦WV�HUKDOWHQ�KDEHQ�XQG�PLW�GHQ�GDPLW�
YHUEXQGHQHQ�*HIDKUHQ�YHUWUDXW�VLQG��.LQGHU�G¾UIHQ�QLFKW�PLW�GHP�*HU¦W�
VSLHOHQ��5HLQLJXQJ�XQG�:DUWXQJ�GXUFK�GHQ�%HQXW]HU�G¾UIHQ�QLFKW�GXUFK�.LQGHU�
ohne Aufsicht durchgeführt werden.  

ԋ�)¾U�GHQ�QLFKW�HXURS¦LVFKHQ�0DUNW�
'LHVHV�*HU¦W�LVW�QLFKW�I¾U�GLH�9HUZHQGXQJ�GXUFK�3HUVRQHQ��HLQVFKOLH¡OLFK�.LQGHUQ��
PLW�YHUULQJHUWHQ�N¸USHUOLFKHQ��VHQVRULVFKHQ�RGHU�PHQWDOHQ�)¦KLJNHLWHQ�RGHU�
XQ]XUHLFKHQGHU�(UIDKUXQJ�XQG�:LVVHQ�YRUJHVHKHQ��ZHQQ�VLH�QLFKW�$XIVLFKW�
RGHU�$QZHLVXQJHQ�]XP�*HEUDXFK�GHV�*HU¦WV�GXUFK�HLQH�3HUVRQ��GLH�I¾U�GLH�
6LFKHUKHLW�]XVW¦QGLJ�LVW��HUKDOWHQ�KDEHQ�
.LQGHU�P¾VVHQ�¾EHUZDFKW�ZHUGHQ��XP�VLFKHU]XJHKHQ��GDVV�VLH�QLFKW�PLW�GHP�
*HU¦W�VSLHOHQ�

ԋ�Der Akku darf vom Benutzer nicht ausgetauscht werden.

ԋ�:HQQ�6LH�GHQ�$NNX�VHSDUDW�DXIEHZDKUHQ��9HUZHQGHQ�6LH�ELWWH�HLQ�
spezielles Ladegerät, um ihn jeden Monat 2 Stunden lang aufzuladen.
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ԋ�Laden Sie den Roboter in unbewohnten, geschlossenen oder nur für 
Wartungstechniker zugänglichen Räumen auf. 

ԋ�Bitte achten Sie auf Ihre Haustiere und lassen Sie sie nicht um den 
Roboter herumlaufen.

ԋ�9HUZHQGHQ�6LH�,KU�*HU¦W�QLFKW�LQ�HLQHU�IHXFKWHQ�8PJHEXQJ�

ԋ�'LH�/DGHWHPSHUDWXU�GHV�$NNXV�VROOWH�EHL���br&�ELV���br&�OLHJHQ�

ԋ�6HW]HQ�6LH�,KU�*HU¦W�NHLQHQ�%HUHLFKHQ�PLW�EUHQQEDUHQ�RGHU�
explosionsgefährdeten Materialien aus.

ԋ�6WHOOHQ�6LH�,KU�*HU¦W�QLFKW�DQ��ZHQQ�GLH�9HUZHQGXQJ�YHUERWHQ�LVW�

ԋ�$XV�6LFKHUKHLWVJU¾QGHQ�GDUI�GHU�)DKUHU�GDV�*HU¦W�QLFKW�EHQXW]HQ��
während das Auto in Bewegung ist.

ԋ�5HLQLJHQ�6LH�GDV�*HU¦W�PLW�HLQHP�WURFNHQHQ��ZHLFKHQ�7XFK��YHUZHQGHQ�
Sie weder Wasser, Alkohol, Reinigungsmittel oder andere Chemikalien.

ԋ�+DOWHQ�6LH�GHQ�*HU¦WHDNNX�XQG�GDV�/DGHJHU¦W�DX¡HU�5HLFKZHLWH�YRQ�
Kindern, damit diese es nicht verschlucken oder sich versehentlich 
YHUOHW]HQ��.LQGHU�G¾UIHQ�GDV�*HU¦W�QXU�YHUZHQGHQ��ZHQQ�HLQ�(UZDFKVHQHU�
in der Nähe ist.

ԋ�Beachten Sie alle Regeln und Richtlinien, die für mobile Produkte in 
.UDQNHQK¦XVHUQ�XQG�*HVXQGKHLWVHLQULFKWXQJHQ�JHOWHQ�

ԋ�Nur den Akku verwenden, der dem Produkt beiliegt.

     Blicken Sie nicht zu lange auf die Leuchtquelle �K¸FKVWHQV����V�.

ԋ�'DV�+DQGEXFK�VROOWH�YRU�GHU�(UVWLQEHWULHEQDKPH�JHQDXHVWHQV�]XU�
Kenntnis genommen werden.

ԋ�ԋ%HWULHE�XQG�%HZHJXQJ�GHV�5RERWHUV�VRZLH�:DUWXQJVDUEHLWHQ�G¾UIHQ�
nur erfolgen, wenn das Netzteil aus der Steckdose gezogen ist.

ԋ�.LSSHQ�6LH�GHQ�5RERWHU�QLFKW�XQG�ODVVHQ�6LH�LKQ�QLFKW�IDOOHQ��ZHQQ�6LH�
ihn bewegen oder handhaben.
$QGHUQIDOOV�EHVWHKW�GLH�*HIDKU�YRQ�%U¦QGHQ��9HUOHW]XQJHQ��6WURPVFKO¦JHQ��
%HVFK¦GLJXQJHQ��)HKOIXQNWLRQHQ���EHUKLW]XQJ��/HFNDJHQ��FKHPLVFKHQ�
([SORVLRQHQ�RGHU�6FK¦GHQ�DP�5RERWHU�RGHU�DP�/DGHJHU¦W�

HINWEIS
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ԋ�%HLP�6HUYLHUHQ�KHL¡HU�RGHU�LQVWDELOHU�*HULFKWH��]��%��HLQ�*HWU¦QN�LQ�HLQHP�*ODV�
RGHU�6XSSH�LQ�HLQHU�6FK¾VVHO� testen Sie vorab, ob dabei keine Flüssigkeit 
verschüttet oder heraustropft wird.

ԋ�:HQQ�6LH�VFKZHUH�2EMHNWH�RGHU�PHKUHUH�7HOOHU�DXI�GLH�$EODJH�VWHOOHQ��
ordnen Sie sie in der Mitte an, damit die Stabilität gewahrt bleibt.
$QGHUQIDOOV�NDQQ�HV�]X�)HKOIXQNWLRQHQ��]XP�9HUVFK¾WWHQ�YRQ�)O¾VVLJNHLW�RGHU�
]XP�+HUXQWHUIDOOHQ�YRQ�*HULFKWHQ�NRPPHQ�

ԋ�%HLP�6HUYLHUHQ�VFKZHUHU�2EMHNWH�VWHOOHQ�6LH�GLHVH�DXI�GLH�XQWHUHQ�
Ablagen und lassen Sie den Roboter auf einer ebenen Fläche laufen.
$QGHUQIDOOV�NDQQ�HV�]XP�9HUVFK¾WWHQ�RGHU�]XU�%HVFK¦GLJXQJ�XPOLHJHQGHU�
2EMHNWH�NRPPHQ�

ԋ�$FKWHQ�6LH�EHLP�(LQVDW]�GHV�5RERWHUV�GDUDXI��GDVV�GLH�5¦GHU�VWHWV�GHQ�
Boden berühren.
$QGHUQIDOOV�NDQQ�HV�]X�)HKOIXQNWLRQHQ�RGHU�6FK¦GHQ�DQ�XPOLHJHQGHQ�2EMHNWHQ�
führen.

ԋ�9HUJHZLVVHUQ�6LH�VLFK��GDVV�GHU�%HGLHQHU�VRIRUW�DXI�MHGH�XQHUZDUWHWH�
Situation reagieren kann, während der Roboter sich bewegt. 
%HL�$Q]HLFKHQ�YRQ�*HIDKU�GU¾FNHQ�6LH�GLH�6WRSSWDVWH��$QGHUQIDOOV�NDQQ�HV�]X�
3HUVRQHQ��RGHU�6DFKVFK¦GHQ�NRPPHQ�

ԋ�6HW]HQ�6LH�GHQ�5RERWHU�LQ�HLQHP�7HPSHUDWXUEHUHLFK�YRQ���r&�ELV����r&�
XQG�HLQHU�/XIWIHXFKWLJNHLW�YRQ�����ELV������HLQ��/DJHUQ�6LH�GHQ�5RERWHU�DQ�
einem trockenen und staubfreien Ort, an dem ein Temperaturbereich von 
����r&�ELV����r&�XQG�HLQH�/XIWIHXFKWLJNHLW�YRQ������ELV������YRUOLHJW�
$QGHUQIDOOV�EHVWHKW�GLH�*HIDKU�YRQ�%U¦QGHQ��9HUOHW]XQJHQ��6WURPVFKO¦JHQ��
%HVFK¦GLJXQJHQ��)HKOIXQNWLRQHQ���EHUKLW]XQJ��/HFNDJHQ��FKHPLVFKHQ�
([SORVLRQHQ�RGHU�DQGHUH�6FK¦GHQ�DP�5RERWHU�RGHU�DP�/DGHJHU¦W�

ԋ�%HL�ZHVHQWOLFKHQ��QGHUXQJHQ�GHU�,QQHQUDXPXPJHEXQJ��]��%��5HQRYLHUXQJ��
(LQVDW]�GHV�5RERWHUV�DQ�HLQHP�QHXHQ�2UW��1HXDQRUGQXQJ�YRQ�$UWLNHOQ�LQ�,QQHQU¦XPHQ�ZLH�
=LHOHQ��6W¾KOHQ�XQG�7LVFKHQ� ist eine neue Lageplanerstellung erforderlich.
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3.1 Erscheinungsbild und Bestandteile

���3URGXNWVSH]LŀNDWLRQHQ

Bildmodu Bedienschirm

$Q]HLJHVFKLUP

Stereosicht-
Modul

.ROOLVLRQVVFKXW]
Antriebsrad

Angetriebenes 
5DG

Stopptaste

/L'$5

Ablage

Lautsprecher

1HW]VFKDOWHUManueller
Ladeanschluss
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3.2 Technische Daten

Artikel Technische Daten

.HHQERW�7�

���PP����PP�����PP

���PP����PP����PPҡHUVWH�$EODJHҢ

��.J

��.J

���P�V

WLAN

'&���9���$K

��:

5XKHVWURP�������$

��a��K

������6WG�

7HPSHUDWXU���r&a���r&��
)HXFKWH�����a����

,QQHQ����ӣ�����/X[

Trockene Innenraumumgebung,
ebener und glatter Boden

7HPSHUDWXU�����r&a���r&�
¾EHU�GHP�0HHUHVVSLHJHO��QR�KLJKHU�
WKDQ����P

Modell

0D¡H�GHV�5RERWHUV���/�%�+�

Maße einer Ablage �/�%�+�

Gewicht��RKQH�/DGHV¦XOHQ�

+¸FKVWNDSD]LW¦W�SUR�$EODJH

0D[��)DKUJHVFKZLQGLJNHLW

1HW]ZHUNVFKQLWWVWHOOH

$NNXNDSD]LW¦W

Nennleistung

5XKHVWURP

$NNXODXI]HLW

/DXI]HLW

Betriebstemperatur/Feuchte

Helligkeit

Betriebsumgebung

Lagerumgebung
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4.1 $XŁDGHQ

     Laden Sie den Roboter vollständig auf, wenn Sie ihn zum ersten Mal 
HLQVHW]HQ�RGHU�GHU�$NNX�XQWHU������OLHJW�

�'HU�/DGHYRUJDQJ�LVW�EHHQGHW��ZHQQ�GLH�1HW]WHLODQ]HLJH�DXI�JU¾Q�VFKDOWHW�
     Setzen Sie den Roboter während des Ladevorgangs nicht ein.
     Falls er über einen längeren Zeitraum nicht benutzt wird, laden Sie den 
Roboter alle zwei Monate vollständig auf.

ԋ��łQHQ�6LH�GLH�*XPPLDEGHFNXQJ�GHV�PDQXHOOHQ�/DGHDQVFKOXVVHV�DXI�
der Rückseite des Roboters und schließen Sie an diesem das Netzteil an.

4. Bedienung

ԋ�'LH�1HW]WHLODQ]HLJH�ZLUG�URW��ZHQQ�GHU�/DGHYRUJDQJ�EHJLQQW��%HU¾KUHQ�
Sie den Bildschirm und schalten Sie auf den Ladebildschirm um, der zeigt, 
dass der Ladevorgang läuft.

Verbleibende Zeit

Voll aufgeladen

Ziehen Sie das Stromkabel ab, bevor
der Roboter arbeitet.

1h 35s
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/DGHQ�6LH�GHQ�5RERWHU�LQ�HLQHP�IUHLHQ�%HUHLFK��DQ�HLQHP�JHVFKORVVHQHQ�3ODW]�
RGHU�LQ�HLQHP�5DXP�DXI��GHU�QXU�I¾U�:DUWXQJVSHUVRQDO�]XJ¦QJOLFK�LVW��'HU�
5RERWHU�EHVLW]W�HLQH�LQWHOOLJHQWH�)XQNWLRQ�]XP�DXWRPDWLVFKHQ�$XŁDGHQ��(U�
VXFKW�VHOEVWW¦WLJ�GLH�SDVVHQGH�/DGHV¦XOH�]XP�DXWRPDWLVFKHQ�$XŁDGHQ�DXI��
ZHQQ�VHLQ�$NNX�DXI�����VLQNW�RGHU�HU�PDQXHOO�]XP�$XŁDGHQ�JHVFKLFNW�ZLUG�

Die folgende Abbildung zeigt den Aufbau der Ladesäule für einen 
6HUYLHUURERWHU�PLW�PHKUHUHQ�$EODJHQ�

ԋ�=LHKHQ�6LH�GDV�1HW]WHLO�DE�XQG�VFKOLH¡HQ�6LH�GLH�*XPPLDEGHFNXQJ�
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4.2 Ein- und Ausschalten

'HU�+DXSWVFKDOWHU�EHŀQGHW�VLFK�DXI�GHU�5¾FNVHLWH�GHV�5RERWHUV��UHFKWV�
XQWHU�GHU�*XPPLDEGHFNXQJ�

̉�Power einschalten
'U¾FNHQ�6LH�GHQ�+DXSWVFKDOWHU�HLQPDO��XP�GHQ�5RERWHU�HLQ]XVFKDOWHQ��(U�
EUDXFKW�FD����V�]XP�$QODXIHQ�

̉�Power ausschalten
'U¾FNHQ�6LH�GHQ�+DXSWVFKDOWHU�HLQPDO��XP�GHQ�5RERWHU�DXV]XVFKDOWHQ��JHQDX�
wie beim Einschalten.
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ԋ�+DQGKDEXQJ�LQ�1RWI¦OOHQ

:HQQ�GHU�5RERWHU�QLFKW�NRUUHNW�IXQNWLRQLHUW�RGHU�HLQ�DQGHUHU�JHI¦KUOLFKHU�
1RWIDOO�HLQWULWW��N¸QQHQ�6LH�LKQ�GXUFK�'U¾FNHQ�GHV�1RWDXVVFKDOWHUV�DXI�GHU�
2EHUVHLWH�DQKDOWHQ�

3RVLWLRQ�XQG�%HWULHE�GHV�1RWDXVVFKDOWHUV�
:HQQ�GHU�5RERWHU�LQ�GHQ�1RUPDOEHWULHE�]XU¾FNJHNHKUW�LVW��GUHKHQ�6LH�GHQ�
1RWDXVVFKDOWHU�OHLFKW�LQ�GLH�REHQ�DXI�LKP�EH]HLFKQHWH�5LFKWXQJ�

+LQZHLV��:HQQ�GHU�1RWDXVVFKDOWHU�DXI�HLQHP�*HI¦OOH�JHGU¾FNW�ZLUG��YHUDQODVVW�
GLH�NLQHWLVFKH�(QHUJLH�GHQ�5RERWHU�]XP�:HLWHUUROOHQ��'DV�NDQQ�]X�9HUOHW]XQJHQ�
führen.

4.3 Drücken der Stopptaste

Unter den folgenden Bedingungen kann der Roboter durch Drücken der 
6WRSSWDVWH�DQJHKDOWHQ�ZHUGHQ�
     Den Roboter manuell versetzen, während er in Betrieb ist.
     Wenn der Roboter nicht normal funktioniert �HU�EHZHJW�VLFK�]��%��LQ�HLQH�
DQGHUH�5LFKWXQJ�DOV�DQJHJHEHQ� und droht, Schäden zu verursachen.

+LQZHLV��łQHQ�6LH�GLH�6LOLNRQDEGHFNXQJ�XQWHU�GHP�)DKUJHVWHOO�XQG�VFKDOWHQ�
6LH�GHQ�5RERWHU�PLW�GHU�URWHQ�7DVWH�UHFKWV�HLQ�
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ԋ�+LQGHUQLVYHUPHLGXQJVVFKXW]
'DV�3URGXNW�YHUZHQGHW�HLQ�0XOWLVHQVRU�)XVLRQVYHUIDKUHQ��XP�+LQGHUQLVVH�YRU�
GHP�*HU¦W�]X�HUNHQQHQ���,Q�JHI¦KUOLFKHQ�6LWXDWLRQHQ�NDQQ�GHU�5RERWHU�GXUFK�
VHLQH�HLJHQH�(LQVFK¦W]XQJ�YHUODQJVDPHQ��DQKDOWHQ�XQG�DQGHUH�)XQNWLRQHQ�]XU�
*HVFKZLQGLJNHLWV¾EHUVFKUHLWXQJ�XQG�+LQGHUQLVYHUPHLGXQJ�DXVI¾KUHQ�XQG�
einen Warnton ausgeben. 
,VW�GHU�:HJ�EORFNLHUW�XQG�GHU�5RERWHU�NDQQ�GHP�+LQGHUQLV�QLFKW�DXVZHLFKHQ��
und die akustischen und optischen Warnsignale bleiben bestehen, drücken Sie 
ELWWH�GHQ�1RWDXVVFKDOWHU��XP�GHQ�5RERWHU�ZHJ]XEHZHJHQ�RGHU�GDV�+LQGHUQLV�
]X�HQWIHUQHQ�

ԋ�7RQ��XQG�/LFKWKLQZHLVH
ʓ ,P�)DOOH�HLQHU�.ROOLVLRQ��Die Warnleuchte blinkt kontinuierlich.
ʔ 'U¾FNHQ�6LH�GLH�6WRSSWDVWH��GLH�:DUQOHXFKWH�EOLQNW�VW¦QGLJ�
ʕ 5RERWHUIHKOHU��GLH�:DUQOHXFKWH�OHXFKWHW�VW¦QGLJ�
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4.4 Betriebsarten

'HU�5RERWHU�HQWK¦OW�I¾QI�%HWULHEVDUWHQ�I¾U�YHUVFKLHGHQH�6LWXDWLRQHQ��
Serviermodus, Snackserviermodus, Mehrere Ziele, Direktserviermodus und 
*HEXUWVWDJVPRGXV�

     Serviermodus
,P�6HUYLHUPRGXV�NDQQ�GHU�5RERWHU�PHKUHUH�7LVFKH�DXI�HLQHU�)DKUW�EHGLHQHQ��
6REDOG�GLH�YRQ�YHUVFKLHGHQHQ�.XQGHQ�EHVWHOOWHQ�*HGHFNH�DXI�GLH�$EODJHQ�
JHVWHOOW�XQG�GLH�7LVFKQXPPHUQ�HLQJHJHEHQ�VLQG��EHUHFKQHW�GHU�5RERWHU�
DXWRPDWLVFK�GLH�EHVWH�6WUHFNHQI¾KUXQJ�]XP�6HUYLHUHQ�

Liefern

Snack

Direct

Wünsche

0XOWL�=LHOH

Rückkehr

PopupEinstellungen

Birthday Song —— Sung by the Stars

Rückkehr

Stabiler ModusLos

Kürzlich verwendet

A

Alle positionen

3L Click

B             C 

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506

     Snackserviermodus
,P�6QDFNVHUYLHUPRGXV�I¦KUW�GHU�5RERWHU�PLW�*HWU¦QNHQ��'HVVHUWV�RGHU�
:HUEHPDWHULDO�HLQHQ�YRUJHJHEHQHQ�.XUV�HQWODQJ�XQG�O¦GW�GLH�.XQGHQ�SHU�
6SUDFKDXVJDEH�RGHU�%LOGVFKLUPDQ]HLJH�]XP�3URELHUHQ�YRQ�6SHLVHQ�RGHU�]XU�
Probenentnahme ein.
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     Direktserviermodus
'HU�5RERWHU�ZDUWHW�DP�$EKROSXQNW�XQG�EHGLHQW�QDFK�$QZHLVXQJ�MHGHQ�7LVFK��
1DFK�GHU�6HUYLHUXQJ�ZDUWHW�HU�DXI�GLH�Q¦FKVWH�$XIJDEH��VWDWW�DXWRPDWLVFK�
]XU¾FN]XNHKUHQ��'LHVH�%HWULHEVDUW�ZLUG�PHLVW�LP�6WUD¡HQYHUNDXI�XQG�¦KQOLFKHQ�
6LWXDWLRQHQ�HLQJHVHW]W�

Rückkehr

Nehmen Sie sich einige Snacks.

Los

Route 1 Route 2 Route 3

Route 4 Route 5 Route 6

Rückkehr

Nehmen Sie sich einige Snacks.

In Betrieb

Zum Anhalten irgendwo auf dem Bildschirm tippen.

Rückkehr

Los

Direktlieferung
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�����*HEXUWVWDJVPRGXV
,P�*HEXUWVWDJVPRGXV�NDQQ�GHU�5RERWHU��VREDOG�HU�DP�IHVWJHOHJWHQ�=LHO�
angekommen ist, festliche Lieder abspielen.

Liefern
5.0m

Zum Anhalten irgendwo auf dem Bildschirm tippen.

8501

Rückkehr

Popup

Playlist

Birthday Song —— Sung by the Stars

Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Rückkehr

Popup

Playlist

Birthday Song —— Sung by the Stars

Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Birthday Song — Sung by the Stars

Christmas songs

Shoubi Namsan

Christmas songs



D
eutsch

139|                                |   Keenon RoboticsEine Revolution im intelligenten unbemannten Servieren

ԋ�6HUYLHUPRGXV
'HU�6HUYLHUPRGXV�VROO�LQ�GHU�5HJHO�LQ�GHQ�IROJHQGHQ�6FKULWWHQ
6SHLVHQ�DQ�GHQ�DQJHJHEHQHQ�7LVFK�EULQJHQ�
ʓ�/HJHQ�6LH�GHQ�6HUYLHUPRGXV�DQ�GHU�$EKROVWHOOH�IHVW�
ʔ�Stellen Sie die Gerichte auf die Ablagen �QXU�HLQH�$EODJH�MH�7LVFK�.
ʕ�:¦KOHQ�6LH�GLHVH�$EODJH�DXI�GHP�%LOGVFKLUP�DXV�XQG�JHEHQ�6LH�GLH�
Tischnummer ein.
ʖ 'DQDFK�WLSSHQ�6LH�DXI�ȩ6HUYLHUHQ�EHJLQQHQұ��GDPLW�GHU�5RERWHU�VHLQH�
Aufgabe ausführt.

     Mehrere Ziele
,Q�GHU�%HWULHEVDUW�ȩ0HKUHUH�=LHOHұ��GLH�GHP�6QDFNVHUYLHUPRGXV�¦KQHOW��
N¸QQHQ�ELV�]X����7LVFKQXPPHUQ�DXVJHZ¦KOW�ZHUGHQ�

Los

Alles stornieren

Tisch(e) ausgewählt

0XOWL�=LHOH Rückkehr

Los Tisch(e) ausgewählt
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ʗ�'HU�5RERWHU�HUUHLFKW�GDV�=LHO�HQWODQJ�GHV�YRUJHJHEHQHQ�:HJHV�VFKQHOO��
:¦KUHQG�GHV�6HUYLHUHQV�N¸QQHQ�6LH�DXI�VHLQHP�%LOGVFKLUP�GHQ�%HIHKO�ȩ6WRSSұ�
DQWLSSHQ��XP�LKQ�VRIRUW�DQ]XKDOWHQ�
ʘ�:HQQ�GLH�$XIJDEH�I¾U����V�XQWHUEURFKHQ�ZLUG��6WDQGDUGZHUW�����V��+¸FKVWZHUW����
PLQ���N¸QQHQ�6LH�GHP�5RERWHU�LQQHUKDOE�GLHVHU�=HLW�YHUVFKLHGHQH�%HIHKOH�
geben��$XIJDEH�DE¦QGHUQ��DNWXHOOH�$XIJDEH�EHHQGHQ��DOOH�$XIJDEHQ�EHHQGHQ���:HQQ�
innerhalb der eingestellten Zeit kein Befehl auf dem Touchscreen eingegeben 
ZLUG��I¦KUW�GHU�5RERWHU�PLW�VHLQHQ�$XIJDEHQ�IRUW�
ʙ 1DFK�GHU�$QNXQIW�DP�=LHORUW�VDJW�GHU�5RERWHU��ȩ+LHU�LVW�,KU�(VVHQұ�
ʚ�1DFK�GHU�%HVW¦WLJXQJ�GXUFK�$QWLSSHQ�I¾KUW�GHU�5RERWHU�GLH�Q¦FKVWH�$XIJDEH�
DXV�RGHU�NHKUW�]XU�$EKROVWHOOH�]XU¾FN�XQG�ZDUWHW�DXI�HLQH�QHXH�$XIJDEH�
ʛ�'XUFK�.RQWUROOH�GHU�5RXWH�LQ�GHU�YRUKHULJHQ�$XIJDEH�N¸QQHQ�6LH�VHLQ�=LHO�
ŀQGHQ�

Liefern

Snack

Direct

Wünsche

0XOWL�=LHOH

Rückkehr

PopupEinstellungen

Birthday Song —— Sung by the Stars

Rückkehr

Stabiler ModusLos

Kürzlich verwendet

A

Alle positionen

3L Click

B             C 

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506
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Bitte abholen Rückkehr

Los

Abgeholt

Bitte abholen

Bereit zur Lieferung

Liefern Rückkehr

Anhalten
5.0m

Abholen im Voraus Aufgabe bearbeiten Beenden

8501

Liefern
5.0m

Zum Anhalten irgendwo auf dem Bildschirm tippen.

8501
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ԋ�6QDFNVHUYLHUPRGXV
'HU�6QDFNVHUYLHUPRGXV�ZLUG�K¦XŀJ�YHUZHQGHW��'HU�5RERWHU�I¾KUW�LQ�IROJHQGHQ�
6FKULWWHQ�HLQHQ�EHVWLPPWHQ�JUR¡Ł¦FKLJHQ�%HUHLFK�DE�
ʓ�:¦KOHQ�6LH�GHQ�6QDFNVHUYLHUPRGXV�DQ�GHU�$EKROVWHOOH�
ʔ�:¦KOHQ�6LH�HLQH�JHSODQWH�5RXWH�
ʕ�7LSSHQ�6LH�]XU�%HVW¦WLJXQJ�GHQ�%LOGVFKLUP�DQ��XQG�GHU�5RERWHU�EHJLQQW�PLW�
der Ausführung.
ʖ�'HU�5RERWHU�IRUGHUW�XQWHUZHJV�SHU�6SUDFKDXVJDEH�GLH�.XQGHQ�DXI��VLFK�
6QDFNV�]X�QHKPHQ��7LSSHQ�6LH�DXI�GHP�5RERWHUELOGVFKLUP�DXI�GHQ�%HIHKO�
ȩ6WRSSұ��XP�GHQ�5RERWHU�EHLP�$QELHWHQ�YRQ�6QDFNV�VRIRUW�DQ]XKDOWHQ��:HQQ�
GHU�5RERWHU�LQQHUKDOE�YRQ���V�NHLQHQ�QHXHQ�%HIHKO�HUK¦OW��I¦KUW�HU�PLW�VHLQHQ�
Aufgaben fort.
ʗ�=XP�$XVVXFKHQ�GHU�6QDFNV�VWHOOHQ�6LH�VLFK�YRU�GHQ�5RERWHU�RGHU�EHU¾KUHQ�
6LH�VHLQHQ�%LOGVFKLUP��HU�XQWHUEULFKW�VRIRUW�VHLQH�)DKUW�XQG�]HLJW�DXI�GHP�
%LOGVFKLUP�GLH�3DXVH�DQ��GDPLW�GLH�.XQGHQ�VLFK�VHOEVW�EHGLHQHQ�N¸QQHQ�

Liefern Rückkehr

Anhalten
5.0m

Abholen im Voraus Aufgabe bearbeiten Beenden

Lieferung erledigt

/HW]WH�/LHIHUXQJ�

Liefern

Snack

Direct

Wünsche

0XOWL�=LHOH

Rückkehr

PopupEinstellungen

Birthday Song —— Sung by the Stars



D
eutsch

143|                                |   Keenon RoboticsEine Revolution im intelligenten unbemannten Servieren

Rückkehr

Nehmen Sie sich einige Snacks.

Anhalten

Zum Fortfahren irgendwo auf dem Bildschirm tippen.

Rückkehr

Nehmen Sie sich einige Snacks.

Los

Route 1 Route 2 Route 3

Route 4 Route 5 Route 6

Rückkehr

Nehmen Sie sich einige Snacks.

In Betrieb

Zum Anhalten irgendwo auf dem Bildschirm tippen.
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5. Wartung des Roboters 
5.1 Wartung

ԋ�5RERWHU
ʓ�Vor dem Staubwischen sollte das Netzteil von Steckdose und Roboter 
getrennt werden.
ʔ�5HLQLJHQ�6LH�/L'$5�6HQVRU��5*%�'�.DPHUD�XQG�REHUHV�%LOGPRGXO�
täglich mit einem Mikrofasertuch.
* Mikrofasertücher sind nicht im Lieferumfang enthalten. Halten Sie bitte ein 
eigenes bereit.
ʕ�1DFK�*HEUDXFK�HQWIHUQHQ�6LH�6FKPXW]�PLW�HLQHP�ZHLFKHQ��IHXFKWHQ�
Tuch und wischen den Roboter mit einem anderen Tuch vollständig 
trocken.
ʖ�0LW�'HVLQIHNWLRQVHWKDQRO�GHVLQŀ]LHUHQ�6LH�GLH�$X¡HQVHLWH�GHV�5RERWHUV��
Sprühen Sie die Flüssigkeit nicht direkt auf den Roboter. Zum Reinigen 
dient ein mit dem Desinfektionsmittel angefeuchtetes Tuch.
ʗ�Kontrollieren und reinigen Sie die Unterseite regelmäßig alle sechs 
Monate.
ʘ Die Maschine muss alle 6 Monate sicherheitsrelevante Ausrüstungen 
überprüfen und reinigen und Sicherheitsfunktionen durchführen �]��%��
1RW�$XV�)XQNWLRQ��+LQGHUQLVYHUPHLGXQJVIXQNWLRQ��DNXVWLVFKHU�XQG�RSWLVFKHU�$ODUP�XVZ��. 
(LQH�:RFKH�YRU�GHP�$EODXIGDWXP�VWHOOW�GDV�*HU¦W�GHQ�%HWULHE�HLQ�XQG�
zeigt eine Erinnerung an, dass eine Wartung erforderlich ist. Nachdem Sie 
die Erinnerung gesehen haben, wenden Sie sich bitte an einen 
TXDOLŀ]LHUWHQ�.XQGHQGLHQVW�I¾U�HLQH�UHFKW]HLWLJH�,QVSHNWLRQ�XQG�:DUWXQJ�
vor Ort. Vermeiden Sie eine Beeinträchtigung des Normalbetriebs des 
*HU¦WV��
ʙ Es ist notwendig, die Einsatzumgebung des Roboters jeden Tag zu 
überprüfen, wie z. B. die Neigung und Ebenheit des Bodens, ob die 
Navigationsschilder vollständig sind und ob die Beleuchtungseinrichtungen 
vor Ort veraltet oder beschädigt sind, ob die Umgebungslichtintensität im 
Bereich von 300~20000lux liegt. 
ʚ�:HQQ�:DVVHU��RGHU��OŁHFNHQ�DXI�GHU�0DVFKLQH�RGHU�GHP�%RGHQ�
vorhanden sind, reinigen Sie diese bitte rechtzeitig.

ԋ�$QWULHEVUDG�XQG�DQJHWULHEHQHV�5DG
ʓ�Entfernen Sie die am Rad haftenden Haare und den Staub.
ʔ�Zum Reinigen der angetriebenen Räder nehmen Sie diese vom Roboter 
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5.3  Verschieben und Handhabung des Roboters

Heben oder schieben Sie den Roboter mit beiden Händen.

ԋ�$QKHEHQ�XQG�%HZHJHQ�GHV�5RERWHUV
*UHLIHQ�6LH�GLH�6HLWHQ�PLW�EHLGHQ�+¦QGHQ�XQG�KHEHQ�6LH�GLH�0DVFKLQH�DQ (Pfeil 
LP�%LOG���Z¦KUHQG�6LH�HLQH�DXIUHFKWH�3RVLWLRQ�EHLEHKDOWHQ�

ԋ�6FKLHEHQ�XQG�%HZHJHQ�GHV�5RERWHUV
%HZHJHQ�6LH�GHQ�5RERWHU�PLW�EHLGHQ�+¦QGHQ��LQGHP�6LH�DXI�GLH�6HLWHQ�
drücken �GLH�GXUFK�GLH�3IHLOH�LQ�GHU�$EELOGXQJ�XQWHQ�PDUNLHUWHQ�3RVLWLRQHQ�.
=LHKHQ�6LH�QLFKW�DQ�GHU�8QWHUVHLWH�GHV�5RERWHUV��NLSSHQ�6LH�LKQ�QLFKW��KHEHQ�6LH�
QLFKW�GDV�%OHFK�RGHU�GHQ�6FKOLW]�QHEHQ�GHP�/L'$5�DQ��XQG�]LHKHQ�6LH�QLFKW�DQ�
VHLQHU�9RUGHUVHLWH�RGHU�2EHUVHLWH��$QGHUQIDOOV�NDQQ�GHU�5RERWHU�EHVFK¦GLJW�
werden.

5.2  3ŁHJH�GHV�5RERWHUJHK¦XVHV�

ԋ�1DFK�*HEUDXFK�ZLUG�GHU�5RERWHU�DXVJHVFKDOWHW�XQG�GHU�$NNX�
aufgeladen.
ʓ�Schalten Sie den Roboter zur Lagerung aus, wenn er nicht benutzt wird.
ʔ�Stellen Sie ihn an einem Ort auf, an dem er den Zugang zu 
Brandschutztüren, Treppen oder Feuerlöschgerät nicht versperrt.
ʕ�Lagern Sie ihn immer in feuchtigkeitsarmen Räumen.

ab und wischen sie mit einem feuchten Tuch ab.
ʕ�Bei Verschmutzung legen Sie den Roboter auf einer weichen Unterlage 
auf die Seite und reinigen ihn mit einem mit neutralem Reinigungsmittel 
angefeuchteten Tuch.

�=XU�9HUPHLGXQJ�YRQ�9HUOHW]XQJHQ�WUDJHQ�6LH�EHLP�=HUOHJHQ�GHV�5RERWHUV�
Handschuhe.

ԋ�Für eine Wartung und einen Austausch des Akkupacks muss das Werk 
kontaktiert werden.
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5.4  Transport 

Beim Transport folgen Sie bitte der Pfeilrichtung auf dem Karton, legen Sie 
LKQ�QLFKW�ŁDFK�XQG�NLSSHQ�6LH�LKQ�QLFKW�DXV��
:HQQ�6LH�GDV�*HU¦W�DXVSDFNHQ��KDOWHQ�6LH�HV�ELWWH�LQ�GHU�DXI�GHP�.DUWRQ�
angegebenen Richtung, entfernen Sie das Verpackungsband, nehmen Sie 
den Umkarton von unten nach oben ab, entfernen Sie das 
%HI¾OOXQJVGLDJUDPP�XQG�WUDQVSRUWLHUHQ�6LH�GDV�*HU¦W�JHP¦¡�
Verfahrensweise in 5.3 an den vorgesehenen Ort.

5.5  Entsorgung

'DV�:HJZHUIHQ�HOHNWURQLVFKHU�*HU¦WH�LVW�XPZHOWVFK¦GOLFK��ELWWH�
informieren Sie sich vor dem Wegwerfen über die örtlichen Vorschriften für 
das Recycling von Abfällen. 
'LHVHV�3URGXNW�HQWK¦OW�%DWWHULHQ��GLH�JHI¦KUOLFKH�6WRłH�HQWKDOWHQ��%LWWH�
wenden Sie sich für das Recycling an Fachpersonal.
Dieses Produkt wurde mit wiederverwendbaren, hochwertigen Materialien 
und Komponenten entworfen.
Wenn Sie das Produkt entsorgen, achten Sie darauf, dass es bei der 
Entsorgung als Industrieabfall getrennt von allgemeinem oder  
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*HVFK¦IWVP¾OO�QDFK�UHJLRQDOHQ�RGHU�¸UWOLFKHQ�5LFKWOLQLHQ�DXI�9HUODQJHQ�
eines Entsorgungsmitarbeiters für Industrieabfall wird.

�:HQQ�GDV�3URGXNW�JHOHDVW�ZLUG��GDUI�HV�QLFKW�YRQ�,KQHQ�HQWVRUJW�ZHUGHQ��
Wenden Sie sich an den Kundendienst. Wenn Sie die Maschine entsorgen, 
HQWIHUQHQ�6LH�GHQ�$NNX�DXV�GHP�*HU¦W�XQG�HQWVRUJHQ�6LH�HV�JHP¦¡�GHQ�
5LFKWOLQLHQ�]XU�$EIDOOHQWVRUJXQJ�LQ�GHP�*HELHW��LQ�GHP�6LH�VLFK�EHŀQGHQ�



Bei Problemen lesen Sie bitte die folgenden Lösungsvorschläge nach.

6. Fehlersuche 

Problem Lösung

ʓ�:HQQ�GHU�$NNX�VFKZDFK�LVW��ODGHQ�6LH�GHQ�5RERWHU�
PLW�GHP�1HW]WHLO�DXI�
ʔ�Wenn das Problem weiterhin besteht, fragen Sie 
den Kundendienst.

ʓ�'U¾FNHQ�6LH�GLH�6WRSSWDVWH��YHUVHW]HQ�6LH�GHQ�
Q¦FKVWJHOHJHQHQ�0DUNHU�PDQXHOO�DQ�HLQH�JXW�
wahrnehmbare Stelle, geben Sie die Stopptaste frei 
XQG�NRQWUROOLHUHQ�6LH�GDQQ��RE�VLFK�GHU�5RERWHU�ZLHGHU�
bewegt.
ʔ�:HQQ�GDV�3UREOHP�QDFK�GHP�9RUJDQJ�КZHLWHUKLQ�
EHVWHKW��VFKDOWHQ�6LH�GHQ�1HW]VFKDOWHU�DXV��VFKDOWHQ�
6LH�LKQ�ZLHGHU�HLQ��ZHQQ�GHU�5RERWHU�DQ�HLQHU�6WHOOH�
steht, an der der Marker für ihn gut wahrnehmbar ist, 
XQG�YHUVXFKHQ�6LH�HV�HUQHXW�
ʕ�Wenn das Problem weiterhin besteht, fragen Sie 
den Kundendienst.

ʓ�:HQQ�GHU�5RERWHU�GHQ�/DJHSODQ�YHUODVVHQ�KDW��
VFKDOWHQ�6LH�GHQ�1HW]VFKDOWHU�DXV��YHUVHW]HQ�6LH�GHQ�
5RERWHU�LQ�GLH�1¦KH�GHV�$XVJDQJVSXQNWV�XQG�VWDUWHQ�
6LH�GLH�1DYLJDWLRQ�QHX�
ʔ�'DV�$Q]HLJHPRGXO�GDUI�QLFKW�YRQ�6WRłHQ�RGHU�
DQGHUHQ�2EMHNWHQ�DEJHGHFNW�VHLQ��(QWIHUQHQ�6LH�
HYHQWXHOOHQ�6WDXE�

ʓ�:HQQ�6LH�QLFKWV�K¸UHQ��ZHLO�YLHOOHLFKW�GLH�/DXWVW¦UNH�
]X�QLHGULJ�LVW��UHJHOQ�6LH�GLH�/DXWVW¦UNH�KRFK�
ʔ�Wenn das Problem weiterhin besteht, fragen Sie 
den Kundendienst.

6FKDOWHQ�6LH�GHQ�1HW]VFKDOWHU�DXV�XQG�IUDJHQ�6LH�GHQ 
Kundendienst.

'HU�5RERWHU�O¦VVW�
sich nicht

einschalten

'HU�5RERWHU�
bewegt sich nicht

'LH�1DYLJDWLRQ�LVW�
nicht in Betrieb

'HU�5RERWHU�JLEW�
NHLQHQ�7RQ�YRQ�

sich

'HU�5RERWHU�
funktioniert nicht 

normal
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Manual de usuario del robot de reparto inteligente Keenon
Keenbot T5

Keenon Robotics Co.,Ltd.
CONSERVE ESTE MANUAL DE INSTRUCCIONES PARA FUTURAS CONSULTAS

Español



ԋ$YLVRѪ

Copyright © 2022 Keenon Robotics Co., Ltd. Todos los derechos reservados. 

Este documento no se puede copiar, reproducir, transcribir o traducir, parcial 
o totalmente, por parte de ninguna persona u organización, ni  transmitir de 
ninguna forma ni por ningún medio (ya sean electrónicos, de fotocopia, 
JUDEDFLµQ��HWF���SDUD�QLQJ¼Q�ŀQ�FRPHUFLDO�VLQ�HO�SHUPLVR�SUHYLR�SRU�HVFULWR�
de Keenon Robotics Co., Ltd.

/DV�HVSHFLŀFDFLRQHV�GHO�SURGXFWR�\�OD�LQIRUPDFLµQ�PHQFLRQDGD�HQ�HVWH 
GRFXPHQWR�VLUYHQ�VROR�FRPR�UHIHUHQFLD�\bHVW£Q�VXMHWDV�D�FDPELRV�VLQ�SUHYLR�
DYLVR��6DOYR�TXH�VH�HVSHFLŀTXH�OR�FRQWUDULR��HVWH�PDQXDO�GH�XVXDULR�VROR�VH�
debe utilizar como un conjunto de indicaciones para el uso.
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.HHQERW�7��HV�XQ�URERW�GH�UHSDUWR�GH�.HHQRQ�5RERWLFV�TXH�FRODERUD�FRQ�ORV�
empleados en restaurantes, hoteles, bares y tiendas minoristas.

1. Introducción

2.1 Acerca de las instrucciones de seguridad

Antes de usar el robot, debe comprender completamente y cumplir las 
LQVWUXFFLRQHV�GH�VHJXULGDG�GHVFULWDV�HQ�HO�PDQXDO�GH�XVXDULR�GHO�.HHQERW�7��
�HQ�DGHODQWH�GHQRPLQDGR�mHVWH�PDQXDO}���(O�REMHWLYR�GH�ODV�SUHFDXFLRQHV�GHVFULWDV�
HQ�HVWH�GRFXPHQWR�HV�HYLWDU�OHVLRQHV�D�ORV�XVXDULRV�\�RWURV�PLHPEURV�GHO�
personal, así como pérdidas materiales. Le rogamos que preste atención 
siempre. 

.HHQRQ�5RERWLFV�QR�VH�KDFH�UHVSRQVDEOH�SRU�QLQJ¼Q�GD³R�DO�XVXDULR�R�D�
WHUFHURV�SURYRFDGR�SRU�IDOORV�GH�IXQFLRQDPLHQWR��XVR�LQFRUUHFWR��SUREOHPDV��
etc. del robot o del adaptador de corriente. 

En este manual se proporcionan precauciones de seguridad para usar el robot 
\�HO�DGDSWDGRU�GH�FRUULHQWH��SURFHGLPLHQWRV�GH�PDQHMR�DGHFXDGRV�DV¯�FRPR�
información reglamentaria. Las precauciones indicadas en este manual no 
abarcan todas las situaciones posibles. La seguridad de los operadores, los 
peatones y otras personas en las inmediaciones siempre es la prioridad 
principal en cualquier circunstancia��SRU�HMHPSOR��VL�HO�URERW�QR�IXQFLRQD�FRQ�
QRUPDOLGDG�R�YXHOFD�. Preste siempre atención a las precauciones al instalar y 
XWLOL]DU�HO�URERW��\�FRQVHUYH�HVWH�PDQXDO�HQ�XQ�OXJDU�DFFHVLEOH�

(VWH�SURGXFWR�VH�SXHGH�XWLOL]DU�HQ�ORV�(VWDGRV�PLHPEURV�GH�OD�8(�

2. Instrucciones de seguridad
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EMC Directive 2014/30/EU
(1�������������$�������
(1�������������$�������
(1�,(&����������������
(1����������������$�������

RoHS Directive(2011/65/EU)

3E��+J��&G��&U��9,���3%%��3%'(��'(+3��%%3��'%3��
',%3�DFFRUGLQJ�WR�VWDQGDUG�,(&����������
������,(&����������������,(&������������
������,(&���������������$���������,(&�
���������������,(&����������������,(&�
�����������������,(&�����������������	�,62�
���������������,(&��������������

WEEE Directive 2012/19/EU

69&+����
$QQH[�;9,,REACH(EC) No 1907/2006

MD Directive 2006/42/EC
(1�,62�����������
(1�������������
(1�,62�����������

Applied Directive Applied Standards

RE Directive 2014/53/EU

(1���������9�����
(1������������9�����
(1�,(&�����������
(1��������9�����

2.2 Descripción de símbolos

Las siguientes categorías de símbolos describen el alcance de las lesiones o 
GD³RV�SURYRFDGRV�SRU�QR�FXPSOLU�ODV�DGYHUWHQFLDV�\�SRU�HO�XVR�LQGHELGR�GHO�
URERW�R�GHO�HTXLSR�UHODFLRQDGR��$VHJ¼UHVH�GH�FRPSUHQGHU�FRPSOHWDPHQWH�ORV�
siguientes símbolos antes de leer este manual.

$TX¯��NHHQRQ�5RERWLFV�&RUS��&R��/WG�GHFODUD
(O�HTXLSR�FXPSOH�ODV�VLJXLHQWHV�LQVWUXFFLRQHV�
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/RV�V¯PERORV�GH�$'9(57(1&,$�DOHUWDQ�D�ORV�XVXDULRV�GH�
RSHUDFLRQHV�SHOLJURVDV�TXH�SXHGHQ�SURYRFDU�FHJXHUD��
lesiones, quemaduras��WHPSHUDWXUD�DOWD�R�EDMD�, descargas 
HO«FWULFDV��IUDFWXUDV�µVHDV��HQYHQHQDPLHQWR��HWF���FRQ�
VHFXHODV�GXUDGHUDV�TXH�UHTXLHUDQ�KRVSLWDOL]DFLµQ�D�FRUWR�
R�ODUJR�SOD]R�

ADVERTENCIA

PRECAUCIÓN

NOTA

/RV�V¯PERORV�GH�35(&$8&,�1�LQGLFDQ�TXH�HO�LQFXP-
SOLPLHQWR�GH�HVWDV�SUHFDXFLRQHV�SXHGH�SURYRFDU�OHVLRQHV��
quemaduras, descargas eléctricas, etc. Sin embargo, no 
SURYRFDU£�KRVSLWDOL]DFLµQ�D�FRUWR�R�ODUJR�SOD]R�

/RV�V¯PERORV�GH�127$�LQGLFDQ�TXH�HO�LQFXPSOLPLHQWR�GH�
ODV�SUHFDXFLRQHV�SXHGH�SURYRFDU�GHVSHUIHFWRV�HQ�
YLYLHQGDV�\�SURSLHGDGHV��\�GD³RV�D�JDQDGR�\�PDVFRWDV�

PRECAUCIÓN

ADVERTENCIA

2.3 'HVFULSFLµQ�GH�V¯PERORV�JU£ŀFRV

ԋ�No utilice, cargue o almacene el robot y el cargador de batería en 
ubicaciones con temperaturas altas (cerca de chispas o llamas, cerca de 
FDOHQWDGRUHV��EDMR�OD�OX]�VRODU�GLUHFWD��HQ�HO�LQWHULRU�GH�XQ�YHK¯FXOR�FRQ�WHPSHUDWXUDV�DOWDV��
HWF����OXJDUHV�F£OLGRV�R�OXJDUHV�GRQGH�VH�DFXPXOH�FDORU��SRU�HMHPSOR��EDMR�
UDGLDGRUHV�R�PDQWDV�HO«FWULFDV�. Asegure una ventilación adecuada y no cubra 
el robot ni el cargador de batería con telas. 

ԋ�Por motivos de seguridad, no utilice el robot en las siguientes circun�
VWDQFLDV��
ʓ No exponga el robot a un entorno con polvo excesivo, arena, nieve, 
hielo, agua, humedad, agua salada o niebla salina (como entornos marítimos 
\�FRVWHURV�. 
(O�URERW�HVW£�GLVH³DGR�VROR�SDUD�HO�XVR�H[FOXVLYDPHQWH�HQ�LQWHULRUHV��(O�XVR�GHO�
URERW�HQ�H[WHULRUHV�SXHGH�SURYRFDU�XQ�IDOOR�GH�IXQFLRQDPLHQWR��OD�GHVWUXFFLµQ�
R�GD³RV�HQ�ORV�FRPSRQHQWHV�\�ORV�REMHWRV�FLUFXQGDQWHV�GHELGR�D�IDFWRUHV�
naturales y otras acciones inesperadas. De lo contrario, se pueden producir  



Español
155|                                |   Keenon RoboticsImpulsando la nueva revolución del reparto automatizado inteligente

OHVLRQHV��IDOORV�GH�IXQFLRQDPLHQWR�R�GD³RV�HQ�ORV�REMHWRV�FLUFXQGDQWHV��
ʔ�=RQDV�FRQ�HVFDORQHV�GH�P£V�GH����bFP��FRPR�VXSHUŀFLHV�DFFLGHQWDGDV�.
ʕ Bajadas continuadas.
ʖ Zonas de juegos para los niños.
ʗ�=RQDV�FRQ�REMHWRV�UHŁHFWDQWHV�R�WUDQVSDUHQWHV�(como puertas automáticas, 
YHQWDQDV��HVSHMRV��SDQHOHV�DFU¯OLFRV��HWF��.
ʘ�6XSHUŀFLHV�FRQ�FLQWD�QHJUD��PDWHULDOHV�FRQ�XQD�UHŁHFWLYLGDG�GH�OD�OX]�H[WUHPDGD-
PHQWH�EDMD��o zonas unidas con elementos similares.
ʙ�&HUFD�GH�HVFDOHUDV�PHF£QLFDV�R�GH�RWUR�WLSR�
ʚ�En exteriores.
ʛ�Lugares con luz solar intensa, como zonas cerca de ventanas.
ʜ�=RQDV�FHUFD�GH�HTXLSRV�GH�LQIUDUURMRV��FRPR�SXHUWDV�DXWRP£WLFDV�
ʝ�3DUD�TXH�HO�URERW�SXHGD�SDVDU��HO�SDVLOOR�GHEH�VHU�GH�DO�PHQRV����bP��
8Q�SDVLOOR�FRQ�XQ�DQFKR�GH�P£V�GH����bP�SHUPLWH�HO�SDVR�VLPXOW£QHR�GH�
GRV�URERWV��GH�OR�FRQWUDULR��ORV�URERWV�DWUDYHVDU£Q�HO�SDVLOOR�GH�XQR�HQ�XQR��

ԋ�1R�FRORTXH�DGRUQRV��\D�TXH�SXHGHQ�LPSHGLU�ODV�RSHUDFLRQHV�GHO�URERW�
\�OD�SDQWDOOD�W£FWLO��

ԋ�1R�HPSXMH�HO�URERW�GXUDQWH�OD�DFWLYDFLµQ��

ԋ�1R�XWLOLFH�HO�URERW�HQ�]RQDV�FRQ�HVFDOHUDV��VXHORV�LUUHJXODUHV�(como 
EDOGRVDV�HQ�PRVDLFR�\�DOIRPEUDV�FRQ�HOHYDFLRQHV�GH�P£V�GH��bFP���VXSHUŀFLHV�
inclinadas o suelos húmedos. 
'H�OR�FRQWUDULR��HV�SRVLEOH�TXH�HO�VHQVRU�/L'$5��OD�F£PDUD�5*%�'�R�OD�F£PDUD�
del módulo de imagen no funcionen correctamente y que el robot pueda 
YROFDUVH�R�FDHU�\�SURYRFDU�OHVLRQHV�D�ODV�SHUVRQDV�R�GD³RV�HQ�ORV�REMHWRV�
circundantes. 

ԋ�0DQWHQJD�VLHPSUH�GHVSHMDGR�HO�SDVLOOR�TXH�XWLOL]D�HO�URERW��
6L�HO�URERW�VH�GHVSOD]D�VREUH�REVW£FXORV�X�REMHWRV�SHTXH³RV�FRPR�WHQHGRUHV��
FXFKDUDV�\�SDOLOORV��ORV�DUW¯FXORV�GH�ODV�EDQGHMDV�SXHGHQ�FDHUVH�\�SURYRFDU�
OHVLRQHV�\�IDOORV�GH�IXQFLRQDPLHQWR��R�ELHQ�LQXWLOL]DU�HO�URERW��

ԋ�(VWH�URERW�FRQ�UXHGDV�HVW£�GLVH³DGR�SDUD�VX�XVR�HQ�LQWHULRUHV�VREUH�
VXSHUŀFLHV�SODQDV��VXSHUŀFLH�OLVD�FRQ�XQD�SHQGLHQWH�LQIHULRU�D��bJUDGRV�\�SURWXEHUDQ-
FLDV�GH�PHQRV�GH��bFP�. No lo utilice en exteriores��FRPR�EDOFRQHV�DELHUWRV�, 
suelos irregulares��FRPR�HVFDOHUDV� y otros entornos. 

ԋ�$O�FDUJDU�HO�URERW��XWLOLFH�¼QLFDPHQWH�HO�FDUJDGRU�GH�EDWHU¯D�RULJLQDO�\�
el cable de alimentación especializado suministrados con el robot.

ԋ�1R�HPSXMH�HO�URERW�FXDQGR�OD�DOLPHQWDFLµQ�HVW«�DFWLYDGD��

ԋ�No utilice el cargador de batería dentro o cerca de lugares con polvo, 
VDO��JDV�FRUURVLYR�R�VXVWDQFLDV�LQŁDPDEOHV��
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De lo contrario, se pueden producir incendios, lesiones, descargas eléctricas, 
GD³RV��IDOORV�GH�IXQFLRQDPLHQWR��VREUHFDOHQWDPLHQWR��IXJDV�R�URWXUDV��1R�
WRTXH�IXHQWHV�GH�DOLPHQWDFLµQ�QL�SXQWRV�GH�YROWDMH�FRQ�ODV�PDQRV�PRMDGDV��
VDOYR�HO�FDEOH�GHO�DGDSWDGRU��

ԋ�1R�XWLOLFH�FDUJDGRUHV�GH�EDWHU¯D�QL�FDEOHV�GH�DOLPHQWDFLµQ�GD³DGRV��

ԋ�(O�FDUJDGRU�GH�EDWHU¯D�HVW£�GLVH³DGR�SDUD�VX�FRORFDFLµQ�HQ�HO�ODWHUDO��
No lo utilice en posición vertical ni al revés. 

ԋ�$VHJ¼UHVH�GH�TXH�HO�FDEOH�GH�DOLPHQWDFLµQ�HVW£�GHVFRQHFWDGR�GH�OD�
toma antes del mantenimiento o si el cargador de batería no se va a 
utilizar durante un periodo prolongado. 

ԋ�6L�HO�FDEOH�GH�DOLPHQWDFLµQ�HVW£�FRQHFWDGR�DO�FDUJDGRU�GH�EDWHU¯D��QR�
pise el cable de alimentación ni ejerza una fuerza excesiva sobre él. No 
WRTXH�HO�FDUJDGRU�GXUDQWH�XQ�SHULRGR�SURORQJDGR�PLHQWUDV�VH�HVW£�
cargando. 

ԋ�1R�GHMH�FDHU�HO�FDUJDGRU�QL�OR�SLVH��WDQWR�VL�HVW£�FRQHFWDGR�FRPR�VL�QR�
OR�HVW£��1R�HMHU]D�XQD�IXHU]D�H[FHVLYD�VREUH�«O��SRU�HMHPSOR�FRORFDQGR�
REMHWRV�R�SLV£QGROR��

ԋ�&DUJXH�HO�URERW�¼QLFDPHQWH�HQ�LQWHULRUHV��1R�OR�XWLOLFH�HQ�H[WHULRUHV��
como por ejemplo en la calle. 

ԋ�1R�XWLOLFH�EDWHU¯DV��DGDSWDGRUHV�GH�FRUULHQWH�R�SLODV�GH�FDUJD�GH�
WHUFHURV��1R�GHVPRQWH��UHSDUH�QL�PRGLŀTXH�OD�EDWHU¯D�R�OD�SLOD�GH�FDUJD�
sin autorización. 

ԋ�1R�FRFLQH��FRPR�SRU�HMHPSOR�KRUQHDU�\�DVDU��sobre el robot. 
De lo contrario, se pueden producir incendios, lesiones, descargas eléctricas, 
GD³RV��IDOORV�GH�IXQFLRQDPLHQWR��VREUHFDOHQWDPLHQWR��IXJDV�R�URWXUDV��

ԋ�1R�VDOSLTXH�HO�URERW�FRQ�DJXD��
$XQTXH�HO�URERW�HVW£�GLVH³DGR�SDUD�VHU�D�SUXHED�GH�SROYR�\�VDOSLFDGXUDV��QR�
HV�FRPSOHWDPHQWH�LPSHUPHDEOH��6L�VH�GHUUDPD�O¯TXLGR�GH�OD�EDQGHMD��O¯PSLHOR�
LQPHGLDWDPHQWH�FRQ�XQ�SD³R�VXDYH�\�VHFR�\�VHTXH�OD�EDQGHMD��6L�HQWUD�O¯TXLGR�
HQ�HO�URERW�R�VL�VH�FDUJD�FXDQGR�HVW£�K¼PHGR��VH�SXHGH��SURGXFLUVREUHFDOHQ-
tamiento, descargas eléctricas, fuego, lesiones o fallos de funcionamiento. 

ԋ�1R�SHUPLWD�TXH�O¯TXLGRV�FRPR�EHELGDV�X�RWURV�REMHWRV�H[WUD³RV�HQWUHQ�
dentro del robot. 

ԋ�No coloque artículos que superen la altura de la bandeja y bloqueen 
los sensores de robot. 
'H�OR�FRQWUDULR��VH�SXHGHQ�SURGXFLU�IDOORV�GH�IXQFLRQDPLHQWR�R�GD³RV�HQ�ORV�



Español
157|                                |   Keenon RoboticsImpulsando la nueva revolución del reparto automatizado inteligente

REMHWRV�FLUFXQGDQWHV��

ԋ�1R�FRORTXH�DUW¯FXORV�TXH�VXSHUHQ�OD�FDSDFLGDG�GH�FDUJD�GH�OD�EDQGHMD��
'H�OR�FRQWUDULR��VH�SXHGHQ�SURGXFLU�OHVLRQHV��IDOORV�GH�IXQFLRQDPLHQWR��GD³RV�
HQ�ORV�REMHWRV�FLUFXQGDQWHV��R�ELHQ�OD�LQXWLOL]DFLµQ�GHO�URERW��
ʓ�&XDQGR�VH�XWLOL]DQ���EDQGHMDV����bNJ�FDGD�XQD����bNJ�HQ�WRWDO�.
ʔ Cuando solo se utiliza la 4ª capa de la bandeja �DO�ŀQDO��YHD�ŀJXUD�HQ�&O�������
��bNJ��

ԋ�1R�UHWLUH�DUW¯FXORV�GH�XQD�EDQGHMD�FRQ�HO�URERW�HQ�PRYLPLHQWR��
'H�OR�FRQWUDULR��ORV�DUW¯FXORV�SRGU¯DQ�FDHUVH�GH�OD�EDQGHMD�R�SURYRFDU�GD³RV�HQ�
ORV�REMHWRV�FLUFXQGDQWHV��

ԋ�Para garantizar la higiene de los alimentos, no deje alimentos 
desatendidos o fuera de alcance. 

ԋ�1R�XWLOLFH�SODWRV�R�YDMLOODV�TXH�VHDQ�P£V�JUDQGHV�TXH�OD�EDQGHMD�GHO�
robot. 'H�OR�FRQWUDULR��SXHGHQ�EORTXHDU�ORV�VHQVRUHV�\�SURYRFDU�XQ�IDOOR�GH�
funcionamiento. 

ԋ�No utilice el robot en entornos sanitarios o cerca de equipos 
electromédicos. 

ԋ�3DUD�HO�PHUFDGR�HXURSHR�
(VWH�DSDUDWR�HVW£�GLVH³DGR�SDUD�TXH�OR�XWLOLFHQ�QL³RV�PD\RUHV�GH���D³RV�\�
personas con capacidades físicas, sensoriales o mentales reducidas o falta de 
H[SHULHQFLD�\�FRQRFLPLHQWRV�VL�KDQ�UHFLELGR�VXSHUYLVLµQ�R�LQVWUXFFLRQHV�FRQ�
respecto a cómo usar el aparato de manera segura y comprenden los peligros 
DVRFLDGRV��/RV�QL³RV�QR�GHEHQ�MXJDU�FRQ�HO�DSDUDWR��/RV�QL³RV�QR�GHEHQ�
UHDOL]DU�WDUHDV�GH�OLPSLH]D�\�PDQWHQLPLHQWR�GHO�XVXDULR�VLQ�VXSHUYLVLµQ���

ԋ�3DUD�HO�PHUFDGR�QR�HXURSHR�
(VWH�DSDUDWR�QR�HVW£�GLVH³DGR�SDUD�TXH�OR�XWLOLFHQ�SHUVRQDV��LQFOXLGRV�QL³RV��con 
FDSDFLGDGHV�I¯VLFDV��VHQVRULDOHV�R�PHQWDOHV�UHGXFLGDV�R�IDOWD�GH�H[SHULHQFLD�\�
FRQRFLPLHQWRV�D�PHQRV�TXH�KD\DQ�UHFLELGR�VXSHUYLVLµQ�R�LQVWUXFFLRQHV�DFHUFD�
del uso del aparato de una persona responsable de su seguridad.
/RV�QL³RV�GHEHQ�HVWDU�VXSHUYLVDGRV�SDUD�JDUDQWL]DU�TXH�QR�MXHJXHQ�FRQ�HO�
aparato.

ԋ�El usuario no puede sustituir el pack de la batería.

ԋ�6L�DOPDFHQD�OD�EDWHU¯D�SRU�VHSDUDGR��SRU�IDYRU��XWLOLFH�XQ�GLVSRVLWLYR�GH�
carga para cargarlo durante 2 horas cada mes.

ԋ�Cargue el robot en zonas libres, espacios cerrados o espacios 
accesibles solo por técnicos de mantenimiento.  



NOTA

ԋ�(O�RSHUDGRU�GHEH�OHHU�HVWH�PDQXDO�\�FRPSUHQGHU�FRPSOHWDPHQWH�FµPR�
usar el robot correctamente antes de utilizarlo. 

ԋ�$VHJ¼UHVH�GH�TXH�HO�DGDSWDGRU�HVW£�GHVFRQHFWDGR�GH�OD�WRPD�DQWHV�GH�
manejar o mover el robot y realizar el mantenimiento. 

ԋ�1R�YXHOTXH�QL�GHMH�FDHU�HO�URERW�DO�PRYHUOR�R�PDQLSXODUOR��
De lo contrario, se pueden producir incendios, lesiones, descargas eléctricas, 
GD³RV��IDOORV�GH�IXQFLRQDPLHQWR��VREUHFDOHQWDPLHQWR��IXJDV��H[SORVLRQHV�
TX¯PLFDV�R�GD³RV�HQ�HO�URERW�R�HO�FDUJDGRU�GH�EDWHU¯D��

ԋ�$O�UHSDUWLU�SODWRV�FDOLHQWHV�R�LQHVWDEOHV��FRPR�O¯TXLGRV�HQ�XQ�YDVR�\�VRSDV�HQ�
XQ�FXHQFR�, realice una prueba de antemano para garantizar que no haya 
derrames de líquido ni salpicaduras durante el funcionamiento.

ԋ�$O�FRORFDU�REMHWRV�SHVDGRV�R�YDULRV�SODWRV�HQ�OD�EDQGHMD��FROµTXHORV�HQ�
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ԋ�Preste atención a sus mascotas y no les deje corretear cerca del robot.

ԋ�No utilice el dispositivo en un entorno húmedo.

ԋ�/D�WHPSHUDWXUD�GH�FDUJD�GH�OD�EDWHU¯D�GHEH�HVWDU�HQWUH���b֋�\���b֋�

ԋ�1R�H[SRQJD�HO�GLVSRVLWLYR�D�]RQDV�FRQ�VXVWDQFLDV�LQŁDPDEOHV�R�
explosivas.

ԋ�No encienda el dispositivo cuando el uso esté prohibido.

ԋ�Para garantizar la seguridad de la conducción, el conductor no puede 
XWLOL]DU�HO�GLVSRVLWLYR�FXDQGR�HO�FRFKH�HVW£�HQ�PRYLPLHQWR�

ԋ�8WLOLFH�XQ�SD³R�VXDYH�\�VHFR�SDUD�OLPSLDU�HO�GLVSRVLWLYR��QR�XWLOLFH�DJXD��
alcohol, detergente ni productos químicos.

ԋ�Mantenga la batería y el cargador del dispositivo fuera del alcance de 
los niños para evitar que los ingieran o que se hagan daño por accidente. 
Los niños solo deben usar el dispositivo bajo la supervisión de un adulto.

ԋ�Respete todas las normas y reglamentos aplicables a productos 
móviles en hospitales y centros de atención médica.

ԋ�Utilice solo la batería incluida con el producto.

     1R�PLUH�ŀMDPHQWH�OD�IXHQWH�GH�OX]�GXUDQWH�GHPDVLDGR�WLHPSR��P£[LPR�GH�
���bVHJXQGRV�.
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el centro para mantener la estabilidad. 
De lo contrario, se pueden producir fallos de funcionamiento, derrames de 
líquido o caída de platos. 

ԋ�$O�UHSDUWLU�REMHWRV�SHVDGRV��FROµTXHORV�HQ�ODV�EDQGHMDV�LQIHULRUHV�\�
DVHJ¼UHVH�GH�TXH�HO�URERW�VH�GHVSOD]D�SRU�XQD�VXSHUŀFLH�SODQD��
'H�OR�FRQWUDULR��VH�SXHGHQ�SURGXFLU�GHUUDPHV�GH�O¯TXLGR�R�GD³RV�HQ�ORV�REMHWRV�
circundantes durante el funcionamiento. 

ԋ�Al utilizar el robot, mantenga siempre las ruedas en contacto con el suelo. 
'H�OR�FRQWUDULR��VH�SXHGHQ�SURGXFLU�IDOORV�GH�IXQFLRQDPLHQWR�R�GD³RV�HQ�ORV�
REMHWRV�FLUFXQGDQWHV��

ԋ�$VHJ¼UHVH�GH�TXH�HO�RSHUDGRU�SXHGD�UHVSRQGHU�GH�LQPHGLDWR�DQWH�
cualquier situación inesperada mientras el robot se desplaza. Si sospecha 
que existe algún peligro, pulse el botón de parada. 
'H�OR�FRQWUDULR��VH�SXHGHQ�SURGXFLU�OHVLRQHV�DO�XVXDULR�R�WHUFHURV��R�GD³RV�HQ�
ORV�REMHWRV�FLUFXQGDQWHV��

ԋ�8WLOLFH�HO�URERW�HQ�XQ�HQWRUQR�FRQ�XQ�LQWHUYDOR�GH�WHPSHUDWXUD�GH��br&�D�
��br&�\�XQ�LQWHUYDOR�GH�KXPHGDG�GHO��b��DO���b���*XDUGH�HO�URERW�HQ�XQ�
OXJDU�VHFR�\�VLQ�SROYR�FRQ�XQ�LQWHUYDOR�GH�WHPSHUDWXUD�GH����br&�D���br&�\�
XQ�LQWHUYDOR�GH�KXPHGDG�GHO���b��DO���b���
De lo contrario, se pueden producir incendios, lesiones, descargas eléctricas, 
GD³RV��IDOORV�GH�IXQFLRQDPLHQWR��VREUHFDOHQWDPLHQWR��IXJDV��H[SORVLRQHV�
TX¯PLFDV�X�RWURV�GD³RV�HQ�HO�URERW�R�HO�FDUJDGRU�GH�EDWHU¯D�

ԋ�(Q�FDVR�GH�FDPELRV�VLJQLŀFDWLYRV�HQ�HO�HQWRUQR�LQWHULRU (como redecoración, 
XVR�GHO�URERW�HQ�XQD�XELFDFLµQ�QXHYD��UHRUJDQL]DFLµQ�GH�ORV�DUW¯FXORV�GHO�LQWHULRU�FRPR�
GHVWLQRV��VLOODV�\�PHVDV�, es necesario realizar un nuevo trazado.
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3.1  Aspecto y componentes

���(VSHFLŀFDFLRQHV�GHO�SURGXFWR

Módulo de 
imagen

Pantalla de 
operaciones
Pantalla de 
YLVXDOL]DFLµQ

0µGXOR�GH�YLVLµQ�
estéreoModule
)UDQMD�
anticolisiones
5XHGD�PRWUL]

5XHGD�
conducida

Botón de 
parada

Tecnología 
/L'$5

%DQGHMD

$OWDYR]

Interruptor de 
alimentación 
principal

Puerto de carga 
manual
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3.2 (VSHFLŀFDFLRQHV

Elemento (VSHFLŀFDFLRQHV

.HHQERW�7�

���PP����PP�����PP

���PP����PP����PP
�OD�SULPHUD�FDSD�GH�OD�EDQGHMD�

��.J

��.J

���P�V

Wi-Fi

��b9b&&���b$K

��:

&RUULHQWH�HQ�UHSRVR������b$

��a��bK

������KRUDV

7HPSHUDWXUD���br&a��br&�
KXPHGDG���b�a��b�

,QWHULRUHV�����������b/8;

Interiores secos con suelo 
SODQR�\bOLVR

7HPSHUDWXUD�����r&a��r&�
SRU�HQFLPD�GHO�QLYHO�GHO�
PDU�QR�P£V�GH������P

Modelo

Dimensiones del robot 
�/����$Q����$O��

'LPHQVLRQHV�GH�OD�EDQGHMD�
�/����$Q����$O��

Peso �SLODV�GH�FDUJD�QR�LQFOXLGDV�

&DSDFLGDG�P£[LPD�SRU�capa

9HORFLGDG�P£[LPD�GH�GHVSOD]DPLHQWR

,QWHUID]�GH�UHG

Capacidad de la batería

Potencia nominal

Corriente en reposo

Duración de la batería

9LGD�¼WLO

,QWHUYDOR�GH�WHPSHUDWXra /humedad 
de funcionamiento del robot

Brillo

(QWRUQR�GH�WUDEDMR

Entorno de almacenamiento
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4.1 Carga del robot

     Cargue completamente el robot al usarlo por primera vez o cuando el 
QLYHO�GH�OD�EDWHU¯D�HVW«�SRU�GHEDMR�GHO���b���

�/D�FDUJD�ŀQDOL]D�FXDQGR�HO�LQGLFDGRU�GHO�DGDSWDGRU�VH�YXHOYH�YHUGH�
     No utilice el robot durante la carga.
     Cargue el robot completamente cada dos meses si no se utiliza durante 
un periodo prolongado.

ԋ�$EUD�OD�FXELHUWD�GH�JRPD�GHO�SXHUWR�GH�FDUJD�PDQXDO�HQ�OD�SDUWH�
trasera del robot y conecte el adaptador al puerto de carga.

4. Funcionamiento

ԋ�(O�LQGLFDGRU�GHO�DGDSWDGRU�VH�YXHOYH�URMR�FXDQGR�FRPLHQ]D�OD�FDUJD��
Toque la pantalla y cambie a la pantalla de carga, que muestra que la 
FDUJD�HVW£�HQ�FXUVR�

Tiempo restante

Carga completa

Desconecte el cable de alimentación
del robot antes del encendido y
funcionamiento.

1h 35m
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&DUJXH�HO�URERW�HQ�]RQDV�GHVRFXSDGDV��HVSDFLRV�FHUUDGRV�R�HVSDFLRV�D�ORV�TXH�
solo puedan acceder técnicos de mantenimiento. El robot cuenta con una 
IXQFLµQ�GH�FDUJD�DXWRP£WLFD�LQWHOLJHQWH��/RFDOL]DU£��HVWDEOHFHU£�OD�FRLQFLGHQ-
cia y se conectará automáticamente a la pila de carga para cargarse automáti-
FDPHQWH�FXDQGR�VX�QLYHO�GH�EDWHU¯D�FDLJD�SRU�GHEDMR�GHO��b��R�VH�HQY¯H�SDUD�
cargarse manualmente.

(Q�OD�ŀJXUD�VLJXLHQWH�VH�PXHVWUD�OD�HVWUXFWXUD�GH�OD�SLOD�GH�FDUJD�SDUD�XQ�
URERW�GH�UHSDUWR�GH�DOLPHQWRV�FRQ�YDULDV�FDSDV�

ԋ�'HVFRQHFWH�HO�DGDSWDGRU�GH�FLHUUH�\�OD�FXELHUWD�GH�JRPD�
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4.2 Encendido/Apagado

(O�LQWHUUXSWRU�SULQFLSDO�HVW£�HQ�OD�SDUWH�WUDVHUD�GHO�URERW��HQ�HO�ODGR�
derecho bajo la cubierta de goma.

̉�Encendido
3XOVH�HO�LQWHUUXSWRU�SULQFLSDO�XQD�YH]�SDUD�HQFHQGHU�HO�URERW��SURFHVR�TXH�
WDUGDU£�XQRV���bVHJXQGRV��

̉�Apagado
3XOVH�HO�LQWHUUXSWRU�SULQFLSDO�XQD�YH]�SDUD�DSDJDU�HO�URERW��VLJXLHQGR�HO�PLVPR�
proceso que para encenderlo.
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4.3 Funcionamiento del botón de parada

En las siguientes circunstancias, detenga el robot pulsando el botón de 
SDUDGD�

�����'HVSOD]DPLHQWR�PDQXDO�GHO�URERW�PLHQWUDV�HVW£�IXQFLRQDQGR� 
     El robot no funciona con normalidad��SRU�HMHPSOR��VH�PXHYH�HQ�XQD�GLUHFFLµQ�
GLIHUHQWH�D�OD�LQGLFDGD��y puede provocar daños en el entorno circundante.

1RWD��$EUD�OD�FXELHUWD�GH�VLOLFRQD�EDMR�HO�FKDVLV�\�DFW¯YHOD�SXOVDQGR�HO�ERWµQ�
URMR�GH�OD�GHUHFKD�

ԋ�0DQHMR�HQ�FDVR�GH�HPHUJHQFLD
Si el robot no funciona con normalidad o en caso de cualquier otra emergencia 
TXH�VXSRQJD�XQD�DPHQD]D�HQ�HO�HQWRUQR�FLUFXQGDQWH��SXHGH�GHWHQHU�HO�URERW�
pulsando el interruptor de parada de emergencia situado en la parte superior. 

3RVLFLµQ�\�RSHUDFLµQ�GHO�LQWHUUXSWRU�GH�SDUDGD�GH�HPHUJHQFLD�
'HVSX«V�GH�FRQŀUPDU�TXH�HO�URERW�YXHOYH�D�OD�QRUPDOLGDG��JLUH�VXDYHPHQWH�HO�
interruptor en la dirección indicada en el interruptor de parada de emergencia 
situado en la parte superior para que el robot reanude el funcionamiento 
normal. 

1RWD�Si el botón de parada de emergencia se pulsa en una pendiente, el robot 
OLEHUDU£�OD�HQHUJ¯D�FLQ«WLFD�\�FRQWLQXDU£�PRYL«QGRVH�GHELGR�D�OD�LQHUFLD��OR�TXH�
SXHGH�SURYRFDU�OHVLRQHV��
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ԋ�3URWHFFLµQ�SDUD�HYLWDU�REVW£FXORV
(O�SURGXFWR�XWLOL]D�XQ�HVTXHPD�GH�IXVLµQ�GH�PXOWL�VHQVRUHV�SDUD�MX]JDU�ORV�
obstáculos que se presentan. Si se produce una situación peligrosa, el robot 
SXHGH�UHGXFLU�OD�YHORFLGDG��GHWHQHUVH�\�RWUDV�IXQFLRQHV�GH�FRQWURO�GHO�H[FHVR�
GH�YHORFLGDG�\�GH�HYLWDFLµQ�GH�REVW£FXORV�PHGLDQWH�VX�SURSLR�MXLFLR��\�HPLWLU�XQ�
DYLVR�VRQRUR��
6L�HO�FDPLQR�HVW£�EORTXHDGR�\�HO�URERW�QR�SXHGH�HYLWDU�HO�REVW£FXOR��\�
FRQWLQ¼DQ�ORV�UHFRUGDWRULRV�VRQRURV�\�OXPLQRVRV��SXOVH�HO�LQWHUUXSWRU�GH�
SDUDGD�GH�HPHUJHQFLD�SDUD�DOHMDU�HO�URERW�R�UHWLUDU�HO�REVW£FXOR�

ԋ�$YLVRV�VRQRURV�\�OXPLQRVRV�
ʓ (Q�FDVR�GH�FROLVLµQ��OD�OX]�GH�DGYHUWHQFLD�SDUSDGHD�FRQWLQXDGDPHQWH�
ʔ $SULHWH�HO�ERWµQ�GH�SDUDGD��OD�OX]�GH�DGYHUWHQFLD�SDUSDGHD�
continuadamente.
ʕ )DOOR�GHO�URERW��OX]�GH�DGYHUWHQFLD�VLHPSUH�HQFHQGLGD�
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     Modo de reparto de aperitivos
(Q�HO�PRGR�GH�UHSDUWR�GH�DSHULWLYRV��HO�URERW�FLUFXOD�SRU�XQD�UXWD�SUHGHWHUPL-
QDGD�FRQ�EHELGDV��SRVWUHV�R�PDWHULDOHV�SURPRFLRQDOHV�H�LQYLWD�D�ORV�FOLHQWHV�D�
SUREDU�OD�FRPLGD�R�D�UHFRJHU�PXHVWUDV�PHGLDQWH�HO�VLVWHPD�GH�YR]�R�OD�
YLVXDOL]DFLµQ�HQ�SDQWDOOD�

4.4 Selección de modo

(O�URERW�LQFOX\H�FLQFR�PRGRV�SDUD�GLVWLQWRV�HVFHQDULRV��PRGR�GH�UHSDUWR��
modo de reparto de aperitivos, modo de varios destinos, modo de reparto 
directo y modo de cumpleaños.

     Modo de reparto
(Q�HO�PRGR�GH�UHSDUWR��HO�URERW�SXHGH�UHSDUWLU�DOLPHQWRV�D�YDULDV�PHVDV�HQ�XQ�
VROR�YLDMH��8QD�YH]�TXH�ORV�SODWRV�TXH�KDQ�SHGLGR�ORV�GLVWLQWRV�FOLHQWHV�VH�
FRORFDQ�HQ�ODV�EDQGHMDV�\�VH�LQWURGXFHQ�ORV�Q¼PHURV�GH�PHVD��HO�URERW�
SODQLŀFDU£�DXWRP£WLFDPHQWH�OD�PHMRU�UXWD�SDUD�XQ�UHSDUWR�P£V�U£SLGR�

Reparto

Aperitivos

Reparto directo

Bendiciones de cumpleaños

Varios destinos

Regresar

Ventana emergenteAjustes

Birthday Song —— Sung by the Stars

Regresar

0RGR�ŁXLGRIr

Usado recientemente

A

Todas las posiciones

3C. Toque

B             C

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506
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     Modo de reparto directo
(Q�HO�PRGR�GH�UHSDUWR�GLUHFWR��HO�URERW�HVSHUD�HQ�HO�SXQWR�GH�UHFRJLGD�\�VLUYH�
cualquier mesa siguiendo las indicaciones. Tras el reparto, espera allí la 
VLJXLHQWH�WDUHD�HQ�OXJDU�GH�UHJUHVDU�DXWRP£WLFDPHQWH��(VWH�PRGR�VH�XWLOL]D�
SULQFLSDOPHQWH�HQ�ORV�VHUYLFLRV�GH�FRPLGD�SDUD�OOHYDU�\�RWURV�HVFHQDULRV�
similares.

Repartiendo
5.0m

Toque en cualquier punto de la pantalla para pausar.

8501

RegresarReparto directo

Regresar

Sírvase unos aperitivos.

Ir

Ruta 1 Ruta 2 Ruta 3

Ruta 4 Ruta 5 Ruta 6

Ir
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Regresar

Ventana emergente

Playlist

Birthday Song —— Sung by the Stars

Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Regresar

Ventana emergente

Playlist

Birthday Song —— Sung by the Stars

Shoubi Namsan

Christmas songs

Shoubi Namsan

Christmas songs

Christmas songs

Birthday Song — Sung by the Stars

Christmas songs

Shoubi Namsan

Christmas songs

     Modo de cumpleaños
(Q�HO�PRGR�GH�FXPSOHD³RV��HO�URERW�SXHGH�UHSURGXFLU�FDQFLRQHV�SDUD�FHOHEUDU�
HO�FXPSOHD³RV�GHO�FOLHQWH�X�RWURV�G¯DV�IHVWLYRV�FXDQGR�OOHJD�DO�GHVWLQR�
HVSHFLŀFDGR�

Regresar

Sírvase unos aperitivos.

En ejecución

Toque en cualquier punto de la pantalla para pausar.
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ԋ�0RGR�GH�UHSDUWR
(O�PRGR�GH�UHSDUWR�VH�XWLOL]D�QRUPDOPHQWH�SDUD�UHSDUWLU�FRPLGD�D�OD�PHVD�
HVSHFLŀFDGD�VLJXLHQGR�ORV�VLJXLHQWHV�SDVRV��
ʓ�Seleccione el modo de reparto en la ubicación de recogida.
ʔ�&RORTXH�ORV�SODWRV�HQ�ODV�EDQGHMDV��VROR�XQD�EDQGHMD�SDUD�FDGD�PHVD�.
ʕ�7RTXH�OD�EDQGHMD�FRQ�SODWRV�HQ�OD�SDQWDOOD�H�LQWURGX]FD�HO�Q¼PHUR�GH�OD�
mesa de destino.
ʖ 'HVSX«V�GH�LQWURGXFLU�HO�Q¼PHUR�GH�PHVD��WRTXH�,QLFLDU�UHSDUWR�SDUD�TXH�HO�
robot inicie la tarea.
ʗ El robot llega rápidamente al destino siguiendo la ruta predeterminada. 

Ir

Cancelar todo

mesa(s) seleccionada(s)

     Modo de varios destinos
(Q�HO�PRGR�GH�YDULRV�GHVWLQRV��TXH�HV�VLPLODU�DO�PRGR�GH�UHSDUWR�GH�DSHULWLYRV��
VH�SXHGHQ�VHOHFFLRQDU�KDVWD����Q¼PHURV�GH�PHVD�

Varios destinos Regresar

Ir mesa(s) seleccionada(s)
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Durante el reparto, puede tocar el comando de parada en la pantalla del robot 
para poner en pausa el robot inmediatamente.
ʘ�6L�OD�WDUHD�GH�UHSDUWR�VH�SRQH�HQ�SDXVD�GXUDQWH���bVHJXQGRV����bVHJXQGRV�de 
IRUPD�SUHGHWHUPLQDGD�\��bPLQXWRV�FRPR�P£[LPR�, puede indicar diferentes 
comandos al robot �PRGLŀFDU�OD�WDUHD��ŀQDOL]DU�OD�WDUHD�DFWXDO��ŀQDOL]DU�WRGDV�ODV�
WDUHDV��GXUDQWH�HVWH�WLHPSR��VL�QR�VH�LQWURGXFH�QLQJ¼Q�FRPDQGR�HQ�OD�SDQWDOOD�
táctil durante el tiempo establecido, el robot continuará con sus tareas.
ʙ 'HVSX«V�GH�OOHJDU�DO�GHVWLQR��HO�URERW�GLU£�OR�VLJXLHQWH��mDTX¯�HVW£�VX�FRPLGD}.
ʚ�'HVSX«V�GH�WRFDU�SDUD�FRQŀUPDU��HO�URERW�UHDOL]DU£�OD�VLJXLHQWH�WDUHD�R�
YROYHU£�D�OD�XELFDFLµQ�GH�UHFRJLGD�\�HVSHUDU£�XQD�QXHYD�
ʛ Si comprueba la ruta del robot en la tarea anterior, encontrará el destino.

Reparto

Aperitivos

Reparto directo

Bendiciones de cumpleaños

Varios destinos

Regresar

Ventana emergenteAjustes

Birthday Song —— Sung by the Stars

Regresar

0RGR�ŁXLGRIr

Usado recientemente

A

Todas las posiciones

3C. Toque

B             C

8502 8503 8504 8505

8500

8500

8501 8502 8503 8504

8505 8506 8507 8508 8509

8510 8511 8512 8513 8514

8515 8516 8517 8518 8519

8506

8506
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�OWLPD�WDUHD�

Repartiendo Regresar

Pausa
5.0m

Recogida por adelantado 0RGLŀFDU�WDUHD Finalizar

8501

Repartiendo
5.0m

Toque en cualquier punto de la pantalla para pausar.

8501

Recogida Regresar

Ir

Recogido

Recogida

Reparto pendiente
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ԋ�0RGR�GH�UHSDUWR�GH�DSHULWLYRV
(O�PRGR�GH�UHSDUWR�GH�DSHULWLYRV�HV�XQ�PRGR�GH�XVR�IUHFXHQWH�HQ�HO�TXH�HO�
URERW�VH�GHVSOD]D�SRU�XQ�HQWRUQR�HVSHF¯ŀFR�JUDQGH�VLJXLHQGR�ORV�VLJXLHQWHV�
SDVRV��
ʓ�6HOHFFLRQH�HO�PRGR�GH�UHSDUWR�GH�DSHULWLYRV�HQ�OD�XELFDFLµQ�GH�UHFRJLGD�
ʔ�6HOHFFLRQH�XQD�UXWD�SODQLŀFDGD�
ʕ�7RTXH�SDUD�FRQŀUPDU�\�HO�URERW�LQLFLDU£�OD�WDUHD�
ʖ�'XUDQWH�HO�UHSDUWR��HO�URERW�XWLOL]DU£�VX�VLVWHPD�GH�YR]�SDUD�UHFRUGDU�D�ORV�
FOLHQWHV�TXH�SXHGHQ�UHFRJHU�ORV�DSHULWLYRV��7RTXH�HO�FRPDQGR�GH�SDUDGD�HQ�OD�
pantalla del robot para poner el robot en pausa inmediatamente durante el 
UHSDUWR�GH�DSHULWLYRV��6L�HO�URERW�QR�UHFLEH�QLQJ¼Q�FRPDQGR�QXHYR�HQ��b
segundos, continuará con sus tareas.
ʗ�3DUD�UHFRJHU�ORV�DSHULWLYRV��FROµTXHVH�GHODQWH�GHO�URERW�R�WRTXH�VX�SDQWDOOD��
GHMDU£�GH�PRYHUVH�LQPHGLDWDPHQWH�\�HQ�OD�SDQWDOOD�VH�PRVWUDU£�TXH�HO�URERW�
HVW£�HQ�SDXVD�SDUD�TXH�ORV�FOLHQWHV�SXHGDQ�UHFRJHU�ORV�DSHULWLYRV�

Reparto

Aperitivos

Reparto directo

Bendiciones de cumpleaños

Varios destinos

Regresar

Ventana emergenteAjustes

Birthday Song —— Sung by the Stars

Repartiendo Regresar

Pausa
5.0m

Recogida por adelantado 0RGLŀFDU�WDUHD Finalizar

Repartido

�OWLPD�WDUHD�
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Regresar

Sírvase unos aperitivos.

Pausa

Toque en cualquier punto de la pantalla para continuar.

Regresar

Sírvase unos aperitivos.

En ejecución

Toque en cualquier punto de la pantalla para pausar.

⾢厜

卜ᾭΨιγΝ�͂ ⫯͸̾͗͢͠

Ψήーη

Ϛーη�� Ϛーη�� Ϛーη��

Ϛーη�� Ϛーη�� Ϛーη��

Regresar

Sírvase unos aperitivos.

Ir

Ruta 1 Ruta 2 Ruta 3

Ruta 4 Ruta 5 Ruta 6
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5.1 Mantenimiento

ԋ�5RERW
ʓ�$QWHV�GH�OLPSLDU�HO�SROYR�GHO�URERW��DVHJ¼UHVH�GH�TXH�HO�DGDSWDGRU�HVW£�
desconectado de la toma y del robot. 
ʔ�/LPSLH�HO�VHQVRU�/L'$5��OD�F£PDUD�5*%�'�\�HO�PµGXOR�GH�LPDJHQ�
VXSHULRU�FRQ�XQ�SD³R�GH�PLFURŀEUD�WRGRV�ORV�G¯DV��

�/RV�SD³RV�GH�PLFURŀEUD�QR�HVW£Q�LQFOXLGRV��'HEH�DGTXLULUORV�SRU�VHSDUDGR��
ʕ�Después de usar el robot, limpie la suciedad con un paño suave y 
húmedo y seque el robot completamente con un paño seco. 
ʖ�Utilice etanol desinfectante para desinfectar el exterior del robot. No 
pulverice líquido directamente sobre el robot. Utilice un paño humedecido 
en el desinfectante para limpiar el robot. 
ʗ�Compruebe y limpie periódicamente la parte inferior del robot cada 
seis meses.
ʘ Es necesario comprobar y limpiar los equipos relacionados con la 
VHJXULGDG�GH�OD�P£TXLQD�\�UHDOL]DU�LQVSHFFLRQHV�GH�ODV�IXQFLRQHV�GH�
seguridad (como la función de parada de emergencia, la función de superación de 
REVW£FXORV��OD�DODUPD�VRQRUD�\�OXPLQRVD��HWF���cada 6 meses. Una semana antes 
GH�OD�IHFKD�GH�H[SLUDFLµQ��OD�P£TXLQD�GHMDU£�GH�IXQFLRQDU�\�DSDUHFHU£�XQ�
recordatorio de que es necesario el mantenimiento. Después de ver el 
recordatorio, por favor, póngase en contacto con el personal de 
mantenimiento profesional para la inspección y el mantenimiento in situ. 
(YLWH�TXH�HO�IXQFLRQDPLHQWR�QRUPDO�GH�OD�P£TXLQD�VH�YHD�DIHFWDGR
ʙ Es necesario comprobar cada día el entorno de aplicación del robot, 
como la pendiente y la planicidad del terreno, si las etiquetas de 
QDYHJDFLµQ�HVW£Q�FRPSOHWDV�\�VL�HO�HTXLSR�GH�LOXPLQDFLµQ�GHO�OXJDU�HVW£�
HQYHMHFLGR�R�GD³DGR��6L�OD�LQWHQVLGDG�GH�OD�OX]�DPELHQWDO�HVW£�HQ�HO�UDQJR�
de 300~20 000 lux. 
ʚ�6L�KD\�PDQFKDV�GH�DJXD�R�DFHLWH�HQ�OD�P£TXLQD�R�HQ�HO�VXHOR��O¯PSLHODV 
oportunamente.

ԋ�5XHGD�PRWUL]�\�UXHGD�FRQGXFLGD
ʓ�Limpie el pelo y el polvo atascados en la rueda. 
ʔ�Para limpiar las ruedas conducidas, desmóntelas del robot y límpielas 
con un paño húmedo. 
ʕ�6L�HO�URERW�HVW£�VXFLR��DSµ\HOR�HQ�VX�ODWHUDO�VREUH�XQD�VXSHUŀFLH�VXDYH�\

5. Mantenimiento del robot  
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5.2  Cuidado del robot 

ԋ�$VHJ¼UHVH�GH�DSDJDU�HO�URERW�\�FDUJDU�OD�EDWHU¯D�GHVSX«V�GHO�XVR�
ʓ�Apague el robot para almacenarlo cuando no esté en uso. 
ʔ�*XDUGH�HO�URERW�HQ�XQ�OXJDU�FRQ�DFFHVR�VLQ�REVW£FXORV�D�SXHUWDV�
cortafuegos, escaleras o equipo contra incendios. 
ʕ�*XDUGH�VLHPSUH�HO�URERW�HQ�LQWHULRUHV�VHFRV�\�VLQ�KXPHGDG�

5.3  Desplazamiento y manipulación del robot

Levante o empuje el robot con ambas manos.

ԋ�Levante y mueva el robot 
$JDUUH�ORV�ODWHUDOHV�FRQ�DPEDV�PDQRV�\�OHYDQWH�OD�P£TXLQD��ŁHFKD�HQ�OD�LPDJHQ� 
PDQWHQLHQGR�OD�SRVLFLµQ�YHUWLFDO�

ԋ�Empuje y mueva el robot 
8WLOLFH�DPEDV�PDQRV�SDUD�PRYHU�HO�URERW�HPSXMDQGR�ORV�ODWHUDOHV�(las 
SRVLFLRQHV�PDUFDGDV�SRU�ODV�ŁHFKDV�HQ�OD�ŀJXUD�LQIHULRU�.

�1R�WLUH�GH�OD�SDUWH�LQIHULRU�GHO�URERW��QL�OR�LQFOLQH��QL�OHYDQWH�OD�EDQGHMD�R�OD�
UDQXUD�MXQWR�DO�/L'$5��QL�WLUH�GH�VX�SDUWH�GHODQWHUD�R�VXSHULRU��'H�RWUR�PRGR�VH�
SRGU¯D�GD³DU�HO�URERW�

límpielo con un paño humedecido en detergente neutro. 

�3µQJDVH�JXDQWHV�DO�GHVPRQWDU�HO�URERW�SDUD�HYLWDU�OHVLRQHV�

ԋ�'HEH�SRQHUVH�HQ�FRQWDFWR�FRQ�OD�I£EULFD�SDUD�HO�PDQWHQLPLHQWR��SRVYHQWD�\�
la sustitución del paquete de batería.



Español
177|                                |   Keenon RoboticsImpulsando la nueva revolución del reparto automatizado inteligente

5.4  Transporte

'XUDQWH�HO�WUDQVSRUWH��SRU�IDYRU��VLJD�OD�GLUHFFLµQ�GH�OD�ŁHFKD�HQ�OD�FDMD��
no la ponga plana ni la vuelque. Durante el desembalaje, mantenga la 
P£TXLQD�HQ�OD�GLUHFFLµQ�LQGLFDGD�HQ�OD�FDMD��UHWLUH�OD�FLQWD�GH�HPEDODMH��
retire la caja exterior de abajo a arriba, retire el diagrama de llenado y 
WUDQVSRUWH�OD�P£TXLQD�DO�OXJDU�GHVLJQDGR�VHJ¼Q�HO�P«WRGR�LQGLFDGR�HQ�HO�
apartado 5.3.

5.5  Eliminación

Desechar dispositivos electrónicos a su antojo podría contaminar el medio 
DPELHQWH��SRU�IDYRU��FRQVXOWH�OD�SRO¯WLFD�ORFDO�GH�UHFLFODMH�GH�UHVLGXRV�
antes de desecharlos.
Este producto contiene baterías, que son sustancias peligrosas, por favor 
contacte con personal profesional para su reciclaje.
(VWH�SURGXFWR�HVW£�GLVH³DGR�\�IDEULFDGR�FRQ�PDWHULDOHV�\�FRPSRQHQWHV�GH�
alta calidad y reciclables.
Al eliminar el producto, compruebe que se esté desechando 
adecuadamente como residuo industrial diferenciado de los residuos 
generales y comerciales de acuerdo con los reglamentos regionales y 
municipales a petición de una empresa encargada de la eliminación de
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residuos industriales.
* Si el producto está en régimen de alquiler, usted no puede eliminarlo. 
3µQJDVH�HQ�FRQWDFWR�FRQ�HO�VHUYLFLR�GH�DWHQFLµQ�DO�FOLHQWH��$O�HOLPLQDU�OD�
máquina, retire la batería de la máquina y deséchela adecuadamente de 
acuerdo con los reglamentos para eliminación de residuos de la región en la 
que reside.



En caso de problemas, consulte las soluciones siguientes.

6. Resolución de problemas

Problema Solución

ʓ�6L�OD�EDWHU¯D�HVW£�EDMD��FDUJXH�HO�URERW�FRQ�HO�
adaptador de corriente.
ʔ�Si el problema persiste, póngase en contacto con el 
VHUYLFLR�GH�DWHQFLµQ�DO�FOLHQWH�

ʓ�3XOVH�HO�ERWµQ�GH�SDUDGD��PXHYD�PDQXDOPHQWH�HO�
PDUFDGRU�KDVWD�XQ�OXJDU�I£FLOPHQWH�YLVLEOH��VXHOWH�HO�
botón de parada y luego compruebe si el robot se 
PXHYH�GH�QXHYR�
ʔ�Si el problema persiste después de la operación ���
desconecte el interruptor de alimentación principal, 
conéctelo cuando el robot esté en un lugar donde el 
PDUFDGRU�VHD�I£FLOPHQWH�YLVLEOH�SDUD�HO�URERW�\�YXHOYD�
a intentarlo.
ʕ�Si el problema persiste, póngase en contacto con el 
VHUYLFLR�GH�DWHQFLµQ�DO�FOLHQWH�

ʓ�Si el robot está fuera del mapa, desconecte el 
LQWHUUXSWRU�GH�DOLPHQWDFLµQ�SULQFLSDO��PXHYD�HO�URERW�
FHUFD�GHO�SXQWR�GH�LQLFLR�\�UHLQLFLH�OD�QDYHJDFLµQ�
ʔ�$VHJ¼UHVH�GH�TXH�HO�PµGXOR�GH�YLVXDOL]DFLµQ�no 
HVW£�FXELHUWR�SRU�XQD�WHOD�X�RWURV�REMHWRV��/LPSLH�HO�
SROYR��VL�OR�KXELHUD�

ʓ�6L�QR�VH�HVFXFKD�YR]�R�VRQLGR��R�VL�HO�YROXPHQ�HVW£�
GHPDVLDGR�EDMR��DMXVWH�HO�YROXPHQ�
ʔ�Si el problema persiste, póngase en contacto con el 
VHUYLFLR�GH�DWHQFLµQ�DO�FOLHQWH�

Desconecte el interruptor de alimentación principal y 
SµQJDVH�HQ�FRQWDFWR�FRQ�HO�VHUYLFLR�GH�DWHQFLµQ�DO�
cliente.

No se puede 
DFWLYDU�HO�

robot

El robot no se 
PXHYH

/D�QDYHJ-
ación no 
funciona

El robot no 
habla o no 

emite sonidos

El robot no 
funciona con 
normalidad

Español
179|                                |   Keenon RoboticsImpulsando la nueva revolución del reparto automatizado inteligente



Robot per consegne avanzato Keenon - Manuale dell'utente
Keenbot T5

Keenon Robotics Co.,Ltd.
Conservare questo manuale di istruzioni per riferimento futuro



ԋAvviso: 

Copyright © 2022Keenon Robotics Co., Ltd. Tutti i diritti riservati.

Questo documento non può essere copiato, riprodotto, trascritto o tradotto, 
in tutto o in parte, da alcun individuo o organizzazione, né trasmesso in 
qualsiasi forma o con qualunque mezzo (elettronico, fotocopie, registrazione, 
ecc.) per qualsiasi scopo commerciale senza il preventivo consenso scritto 
di Keenon Robotics Co., Ltd.

/H�VSHFLŀFKH�GHO�SURGRWWR�H�OH�LQIRUPD]LRQL�TXL�ULSRUWDWH�KDQQR�
HVFOXVLYDPHQWH�VFRSR�GL�ULIHULPHQWR�H�VRQR�VRJJHWWH�D�PRGLŀFKH�VHQ]D�
preavviso. Tranne che se diversamente indicato, questo manuale dell'utente 
viene utilizzato esclusivamente come guida per l'uso.

Italiano
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.HHQERW�7��ª�XQ�URERW�SHU�FRQVHJQH�GL�.HHQRQ�5RERWLFV�FKH�FROODERUD�FRQ�L�
GLSHQGHQWL�GL�ULVWRUDQWL��KRWHO��ORFDQGH�H�QHJR]L�DO�GHWWDJOLR��,�PRGHOOL�GHVFULWWL�
LQ�TXHVWR�PDQXDOH�VRQR�7��/6�H�7��/%�

1. Introduzione

2.1 Informazioni sulle istruzioni per la sicurezza

Prima di utilizzare il robot, comprendere e osservare appieno le Istruzioni 

per la sicurezza descritte nel Manuale dell’utente di Keenbot T5 (di seguito 
denominato "questo manuale")��/H�SUHFDX]LRQL�TXL�ULSRUWDWH�VRQR�ŀQDOL]]DWH�D�
HYLWDUH�GDQQL�DJOL�XWHQWL�H�DG�DOWUR�SHUVRQDOH�H�SHUGLWH�GL�SURSULHW¢��3UHVWDUH�
VHPSUH�DWWHQ]LRQH�

Keenon Robotics non può essere ritenuta responsabile per eventuali danni 
all'utente o a terzi causati da malfunzionamenti, utilizzo improprio, problemi, 
HFF��GHO�URERW�R�GHOO
DOLPHQWDWRUH�

Questo manuale fornisce precauzioni di sicurezza per l'uso del robot e 
dell'alimentatore, procedure corrette per la manipolazione e altre informazioni 
QRUPDWLYH��/H�SUHFDX]LRQL�GHVFULWWH�LQ�TXHVWR�PDQXDOH�QRQ�HVDXULVFRQR�WXWWH�OH�
VLWXD]LRQL�SRVVLELOL��/D�VLFXUH]]D�GHJOL�RSHUDWRUL��GHL�SHGRQL�H�GHOOH�SHUVRQH�QHL�
dintorni è sempre la prima priorità in qualsiasi circostanza (ad esempio qualora 
robot non funzioni normalmente o si capovolga)��3UHVWDUH�VHPSUH�DWWHQ]LRQH�DOOH�
precauzioni durante l'installazione e l'utilizzo del robot e mantenere questo 
PDQXDOH�IDFLOPHQWH�DFFHVVLELOH�

4XHVWR�SURGRWWR�SX´�HVVHUH�XWLOL]]DWR�LQ�WXWWL�JOL�6WDWL�PHPEUL�GHOO
8(�

2. Istruzioni per la sicurezza
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2.2 Descrizione dei simboli

Le seguenti categorie di simboli spiegano l'entità delle lesioni o dei danni 
causati dal mancato rispetto delle avvertenze e dall'uso improprio del robot o 
GHOOH�UHODWLYH�DSSDUHFFKLDWXUH��$VVLFXUDUVL�GL�DYHU�FRPSUHVR�FRPSOHWDPHQWH�L�
VHJXHQWL�VLPEROL�SULPD�GL�OHJJHUH�TXHVWR�PDQXDOH�
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EMC Directive 2014/30/EU
EN 55032: 2015+A11:2020
EN 55035: 2017+A11:2020
EN IEC 61000-3-2: 2019
EN 61000-3-3:2013+A1: 2019

RoHS Directive(2011/65/EU)

Pb, Hg, Cd, Cr (VI), PBB, PBDE, DEHP, BBP, DBP, 
DIBP according to standard IEC 62321-1: 
2013, IEC 62321-2: 2013, IEC 62321-3-1: 
2013, IEC 62321-4: 2013+A1: 2017, IEC 
62321-5: 2013, IEC 62321-6: 2015, IEC 
62321-7-1: 2015, IEC 62321-7-2: 2017 & ISO 
17075-1: 2017, IEC 62321-8: 2017

WEEE Directive 2012/19/EU

SVCH 224
Annex XVIIREACH(EC) No 1907/2006

MD Directive 2006/42/EC
EN ISO 13482:2014
EN 60204-1:2018
EN ISO 12100:2010

Applied Directive Applied Standards

RE Directive 2014/53/EU

(1���������9�����
(1������������9�����
EN IEC 62311:2020
(1��������9�����

&RQ�OD�SUHVHQWH��.HHQRQ�5RERWLFV�&RUS��&R���/7'�GLFKLDUD�FKH�LO�OH�DSSDUHFFKLDWXUH�
sono conformi alle seguenti direttive:



I simboli di AVVERTENZA avvertono gli utenti di operazioni 
SHULFRORVH�FKH�SRWUHEEHUR�SURYRFDUH�FHFLW¢��OHVLRQL��XVWLRQL�
�DG�DOWD�R�EDVVD�WHPSHUDWXUD���VFRVVH�HOHWWULFKH��IUDWWXUH�
RVVHH��DYYHOHQDPHQWR��HFF���FRQ�FRQVHJXHQ]H�GL�OXQJD�
GXUDWD�FKH�ULFKLHGRQR�LO�ULFRYHUR�D�EUHYH�R�D�OXQJR�WHUPLQH�AVVERTENZA

,�VLPEROL�GL�$77(1=,21(�LQGLFDQR�FKH�LO�PDQFDWR�ULVSHWWR�GL�
queste precauzioni potrebbe causare lesioni, ustioni, scosse 
HOHWWULFKH��HFF��7XWWDYLD��QRQ�ª�QHFHVVDULR�LO�ULFRYHUR�D�EUHYH�R�
D�OXQJR�WHUPLQH�ATTENZIONE

,�VLPEROL�GL�127$�LQGLFDQR�FKH�LO�PDQFDWR�ULVSHWWR�GHOOH�
precauzioni può danneggiare o lesionare abitazioni, 
SURSULHW¢��EHVWLDPH�H�DQLPDOL�GRPHVWLFL�NOTA

ATTENZIONE

AVVERTENZA

2.3 'HVFUL]LRQH�GHL�VLPEROL�JUDŀFL

ԋ�Non utilizzare, ricaricare o conservare il robot e il caricabatteria in 
luoghi ad alta temperatura �YLFLQR�D�VFLQWLOOH�R�ŀDPPH��YLFLQR�D�WHUPRVLIRQL��DOOD�OXFH�
GLUHWWD�GHO�VROH��LQ�DXWR�TXDQGR�ID�FDOGR��HFF��, luoghi caldi o luoghi in cui il calore 
si possa accumulare �FRPH�VRWWR�D�WHUPRVLIRQL�R�FRSHUWH�HOHWWULFKH�. Garantire una 
ventilazione adeguata e non coprire il robot e il caricabatteria con tessuti.

ԋ�Per motivi di sicurezza, non utilizzare il robot nelle seguenti condizioni:
ʓ Non esporre il robot ad ambienti con eccessiva polvere, sabbia, neve, 
ghiaccio, acqua, umidità, acqua salata o nebbia salina (come l'ambiente 
marino e quello costiero).
,O�URERW�ª�GHVWLQDWR�DG�HVVHUH�XWLOL]]DWR�HVFOXVLYDPHQWH�DOOҴLQWHUQR��/
XVR�GHO�URERW�
all'aperto può causare malfunzionamenti, distruzione o danni ai componenti e 
DJOL�RJJHWWL�FLUFRVWDQWL�D�FDXVD�GL�IDWWRUL�QDWXUDOL�H�DOWUH�D]LRQL�LPSUHYLVWH�
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�OHVLRQL��PDOIXQ]LRQDPHQWL�R�GDQQL�DJOL�
RJJHWWL�FLUFRVWDQWL�
ʔ Aree con dislivelli superiori a 0,5 cm �FRPH�VXSHUŀFL�UXYLGH�.
ʕ Discesa continua.
ʖ Aree di gioco di bambini.
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ʗ�$UHH�FRQ�RJJHWWL�ULŁHWWHQWL�R�WUDVSDUHQWL��FRPH�SRUWH�DXWRPDWLFKH��ŀQHVWUH��
VSHFFKL��SDQQHOOL�DFULOLFL��HFF��.
ʘ�6XSHUŀFL�FRQ�QDVWUL�DGHVLYL�QHUL��PDWHULDOL�FRQ�ULŁHWWLYLW¢�DOOD�OXFH�HVWUHPDPHQWH�
bassa) R�]RQH�LQ�FXL�VLDQR�ŀVVDWL�RJJHWWL�VLPLOL�
ʙ Nelle vicinanze di scale o ascensori.
ʚ�All’aperto.
ʛ�/XRJKL�FRQ�IRUWH�OXFH�VRODUH��FRPH�YLFLQR�DOOH�ŀQHVWUH�
ʜ�Aree vicine ad apparecchiature a infrarossi, come porte automatiche.
ʝ�Per consentire il passaggio di un robot, un corridoio deve essere largo 
almeno 0,7 m. Un corridoio con una larghezza maggiore di 1,5 m consente 
a due robot di muoversi frontalmente: in caso contrario, i robot dovranno 
passare lungo il corridoio uno per volta.

ԋ�1RQ�FROORFDUH�RUQDPHQWL�FKH�SRWUHEEHUR�RVWDFRODUH�OH�RSHUD]LRQL�GHO�
robot e del touch screen.

ԋ�1RQ�VSLQJHUH�LO�URERW�GXUDQWH�OҴDFFHQVLRQH�

ԋ�1RQ�XWLOL]]DUH�LO�URERW�LQ�OXRJKL�FRQ�VFDOH��SDYLPHQWL�LUUHJRODUL�(come 
WHVVHUH�GL�PRVDLFL�H�WDSSHWL�FRQ�ŀEUH�SL»�OXQJKH�GL���FP���VXSHUŀFL�LQFOLQDWH�R�
pavimenti bagnati.
In caso contrario, il sensore LiDAR, la fotocamera RGB-D o la fotocamera del 
modulo immagini potrebbero non funzionare correttamente e il robot potrebbe 
ribaltarsi o cadere, provocando lesioni o danni alle persone e agli oggetti 
FLUFRVWDQWL�

ԋ�7HQHUH�VHPSUH�VJRPEUR�LO�FRUULGRLR�XWLOL]]DWR�GDO�URERW�
6H�LO�URERW�SDVVD�VX�SLFFROL�RVWDFROL�R�RJJHWWL�FRPH�IRUFKHWWH��FXFFKLDL�H
EDFFKHWWH��JOL�RJJHWWL�VXL�YDVVRL�SRWUHEEHUR�FDGHUH��SURYRFDQGR�OHVLRQL�H�
PDOIXQ]LRQDPHQWL��RSSXUH�UHQGHQGR�LQXWLOL]]DELOH�LO�URERW�

ԋ�4XHVWR�URERW�VX�UXRWH�ª�GHVWLQDWR�DOO
XVR�LQ�LQWHUQL�VX�VXSHUŀFL�SLDQH�
�VXSHUŀFL�OLVFH�FRQ�SHQGHQ]D�LQIHULRUH�D���JUDGL�H�GRVVL�LQIHULRUL�D���FP�. Non utilizzarlo 
all'aperto (come balconi aperti), terreni accidentati (come scale) e altri ambienti.

ԋ�3HU�ULFDULFDUH�LO�URERW�XWLOL]]DUH�VROR�LO�FDULFDEDWWHULD�RULJLQDOH�H�LO
cavo di alimentazione speciale fornito con il robot.

ԋ�1RQ�VSLQJHUH�LO�URERW�TXDQGR�ª�DFFHVR�

ԋ�1RQ�XWLOL]]DUH�LO�FDULFDEDWWHULD�LQ�R�YLFLQR�D�OXRJKL�LQ�FXL�VLDQR�SUHVHQWL�
SROYHUH��VDOH��JDV�FRUURVLYL�R�VRVWDQ]H�LQŀDPPDELOL�
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�LQFHQGL��OHVLRQL��VFRVVH�HOHWWULFKH��GDQQL��
PDOIXQ]LRQDPHQWL��VXUULVFDOGDPHQWR��SHUGLWH�R�URWWXUH��1RQ�WRFFDUH�DOFXQD�IRQWH�
GL�DOLPHQWD]LRQH�R�GL�WHQVLRQH�FRQ�OH�PDQL�EDJQDWH��D�SDUWH�LO�FDYR�GHOO
DOLPHQWDWRUH�
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ԋ�1RQ�XWLOL]]DUH�FDULFDEDWWHULD�R�FDYL�GL�DOLPHQWD]LRQH�GDQQHJJLDWL�

ԋ�,O�FDULFDEDWWHULD�ª�SURJHWWDWR�SHU�HVVHUH�SRVL]LRQDWR�VX�XQ�ODWR��1RQ�
utilizzalo in posizione verticale o capovolto.

ԋ�$VVLFXUDUVL�FKH�LO�FDYR�GL�DOLPHQWD]LRQH�VLD�VFROOHJDWR�GDOOD�SUHVD�SULPD�
della manutenzione o quando il caricabatteria non verrà utilizzato per un 
lungo periodo.

ԋ�4XDQGR�LO�FDYR�GL�DOLPHQWD]LRQH�ª�FROOHJDWR�DO�FDULFDEDWWHULD��QRQ�
calpestare il cavo di alimentazione né applicare ad esso una forza 
eccessiva. Non toccare il caricabatteria per un periodo di tempo 
prolungato durante la ricarica.

ԋ�1RQ�IDU�FDGHUH�R�FDOSHVWDUH�LO�FDULFDEDWWHULD��LQGLSHQGHQWHPHQWH�GDO�
fatto che sia collegato o meno. Non applicare ad esso una forza eccessiva 
su di esso, come appoggiare oggetti o calpestarlo.

ԋ�5LFDULFDUH�LO�URERW�HVFOXVLYDPHQWH�DOOҴLQWHUQR��1RQ�XWLOL]]DUOR�DOOҴHVWHUQR��
come sulla strada.

ԋ�1RQ�XWLOL]]DUH�EDWWHULH��DOLPHQWDWRUL�R�FRORQQH�GL�ULFDULFD�GL�WHU]H�SDUWL��
1RQ�VPRQWDUH��ULSDUDUH�R�PRGLŀFDUH�OD�EDWWHULD�R�OD�FRORQQD�GL�ULFDULFD�
senza autorizzazione.

ԋ�1RQ�FXRFHUH�(come grigliare) sul robot.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�LQFHQGL��OHVLRQL��VFRVVH�HOHWWULFKH��GDQQL��
PDOIXQ]LRQDPHQWL��VXUULVFDOGDPHQWR��SHUGLWH�R�URWWXUH�

ԋ�1RQ�VFKL]]DUH�DFTXD�VXO�URERW�
$QFKH�VH�LO�URERW�ª�SURJHWWDWR�SHU�HVVHUH�D�SURYD�GL�SROYHUH�H�JRFFH��QRQ�OR�ª�
FRPSOHWDPHQWH��4XDORUD�GHO�OLTXLGR�IXRULHVFD�GDO�YDVVRLR��SXOLUOR�
immediatamente con un panno morbido e asciutto e asciugare il vassoio 
DOO
DULD��/D�SUHVHQ]D�GL�OLTXLGR�QHO�URERW�R�ULFDULFDUH�LO�URERW�TXDQGR�ª�XPLGR�
SX´�FDXVDUH�VXUULVFDOGDPHQWL��VFRVVH�HOHWWULFKH��LQFHQGL��OHVLRQL�R�
PDOIXQ]LRQDPHQWL�

ԋ�1RQ�FRQVHQWLUH�O
LQJUHVVR�GL�OLTXLGL�FRPH�EHYDQGH�R�DOWUL�FRUSL�HVWUDQHL�
all’interno del robot.

ԋ�1RQ�FROORFDUH�RJJHWWL�FKH�VXSHULQR�O
DOWH]]D�GHO�YDVVRLR�H�SRVVDQR�
bloccare i sensori del robot.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�PDOIXQ]LRQDPHQWL�R�GDQQL�DJOL�RJJHWWL�
FLUFRVWDQWL�

ԋ�1RQ�FROORFDUH�VXO�YDVVRLR�RJJHWWL�FKH�QH�VXSHULQR�OD�FDSDFLW¢�GL�FDULFR��
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�OHVLRQL��PDOIXQ]LRQDPHQWL��GDQQL�DJOL�



RJJHWWL�FLUFRVWDQWL�R�LO�URERW�SRWUHEEH�GLYHQWDUH�LQXWLOL]]DELOH�
ʓ Quando si utilizzano 4 vassoi: 10 kg ciascuno (40 kg in totale).
ʔ Quando si utilizza solo il 4° livello di vassoio �VL�YHGD�OD�ŀJXUD�LQ�&O�����: 15kg.

ԋ�1RQ�ULPXRYHUH�JOL�RJJHWWL�GD�XQ�YDVVRLR�TXDQGR�LO�URERW�ª�LQ�
movimento. In caso contrario gli oggetti potrebbero cadere dal vassoio o 
SRWUHEEHUR�YHULŀFDUVL�GDQQL�DJOL�RJJHWWL�FLUFRVWDQWL�

ԋ�3HU�JDUDQWLUH�O
LJLHQH�GHJOL�DOLPHQWL��QRQ�ODVFLDUH�LO�FLER�LQFXVWRGLWR�R�
fuori portata.

ԋ�1RQ�XWLOL]]DUH�XQ�SLDWWR�SL»�JUDQGH�GHO�YDVVRLR�GHO�URERW��In caso contrario, 
SRWUHEEH�EORFFDUH�L�VHQVRUL�H�FDXVDUH�PDOIXQ]LRQDPHQWL�

ԋ�1RQ�XWLOL]]DUH�LO�URERW�LQ�XQ�DPELHQWH�VDQLWDULR�R�YLFLQR�D�GLVSRVLWLYL
medici elettronici.

ԋ�3HU�LO�PHUFDWR�HXURSHR�
4XHVWR�DSSDUHFFKLR�SX´�HVVHUH�XWLOL]]DWR�GD�EDPELQL�GL�HW¢�SDUL�R�VXSHULRUH�
DJOL���DQQL�H�GD�SHUVRQH�FRQ�ULGRWWH�FDSDFLW¢�ŀVLFKH��VHQVRULDOL�R�PHQWDOL�R�
prive di esperienza e conoscenze, se sono state seguite o istruite sull'uso 
GHOO
DSSDUHFFKLR�LQ�PRGR�VLFXUR�H�VH�QH�FRPSUHQGRQR�L�SHULFROL�DVVRFLDWL��,�
EDPELQL�QRQ�GHYRQR�JLRFDUH�FRQ�O
DSSDUHFFKLR��/D�SXOL]LD�H�OD�PDQXWHQ]LRQH�
QRQ�GHYRQR�HVVHUH�HłHWWXDWH�GD�EDPELQL�VHQ]D�VXSHUYLVLRQH���

ԋ�3HU�LO�PHUFDWR�H[WUDHXURSHR�
4XHVWR�DSSDUHFFKLR�QRQ�ª�GHVWLQDWR�DOO
XVR�GD�SDUWH�GL�SHUVRQH�(compresi i 
bambini) FRQ�ULGRWWH�FDSDFLW¢�ŀVLFKH��VHQVRULDOL�R�PHQWDOL�R�SULYH�GL�HVSHULHQ]D�
H�FRQRVFHQ]H��D�PHQR�FKH�QRQ�VLDQR�VWDWH�VXSHUYLVLRQDWH�R�LVWUXLWH�VXOO
XVR�
GHOO
DSSDUHFFKLR�GD�XQD�SHUVRQD�UHVSRQVDELOH�GHOOD�ORUR�VLFXUH]]D�
,�EDPELQL�GHYRQR�HVVHUH�VRUYHJOLDWL�SHU�DVVLFXUDUVL�FKH�QRQ�JLRFKLQR�FRQ�
O
DSSDUHFFKLR�

ԋ�,O�SDFFR�EDWWHULH�QRQ�SX´�HVVHUH�VRVWLWXLWR�GDOO
XWHQWH��

ԋ�4XDQGR�VL�FRQVHUYD�OD�EDWWHULD�VHSDUDWDPHQWH��XWLOL]]DUH�XQ�GLVSRVLWLYR�
di ricarica speciale per caricarla per 2 ore al mese.

ԋ�5LFDULFDUH�LO�URERW�LQ�DUHH�QRQ�RFFXSDWH��VSD]L�FKLXVL�R�DFFHVVLELOL�VROR�DL�
tecnici della manutenzione.  

ԋ�3UHVWDUH�DWWHQ]LRQH�DJOL�DQLPDOL�GRPHVWLFL�H�QRQ�ODVFLDUOL�FRUUHUH�LQWRUQR�
al robot.

ԋ�1RQ�XWLOL]]DUH�LO�GLVSRVLWLYR�LQ�DPELHQWH�XPLGR�

ԋ�/D�WHPSHUDWXUD�GL�ULFDULFD�GHOOD�EDWWHULD�GHYH�HVVHUH�WUD���֋�H���֋�
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ԋ�1RQ�HVSRUUH�LO�GLVSRVLWLYR�DG�DUHH�FRQ�VRVWDQ]H�LQŀDPPDELOL�HG�
esplosive.

ԋ�1RQ�DFFHQGHUH�LO�GLVSRVLWLYR�TXDQGR�ª�YLHWDWR�O
XVR�

ԋ�3HU�OD�VLFXUH]]D�DOOD�JXLGD��LO�FRQGXFHQWH�QRQ�SX´�XWLOL]]DUH�LO�GLVSRVLWLYR�
TXDQGR�O
DXWR�ª�LQ�PRYLPHQWR�

ԋ�8WLOL]]DUH�XQ�SDQQR�PRUELGR�H�DVFLXWWR�SHU�SXOLUH�LO�GLVSRVLWLYR��QRQ�
utilizzare acqua, alcol, detersivi o prodotti chimici.

ԋ�7HQHUH�OD�EDWWHULD�H�LO�FDULFDEDWWHULH�GHO�GLVSRVLWLYR�IXRUL�GDOOD�SRUWDWD�
dei bambini per evitare che li ingeriscano o si feriscano accidentalmente. 
I bambini possono utilizzare il dispositivo solo sotto la supervisione di un 
adulto.

ԋ�2VVHUYDUH�WXWWH�OH�QRUPH�H�L�UHJRODPHQWL�DSSOLFDELOL�DL�SURGRWWL�PRELOL�
negli ospedali e nelle strutture sanitarie.

ԋ�8WLOL]]DUH�VROR�OD�EDWWHULD�LQFOXVD�FRQ�LO�SURGRWWR�

     1RQ�ŀVVDUH�OD�IRQWH�GL�OXFH�SHU�WURSSR�WHPSR��QRQ�SL»�GL�����VHFRQGL�.

ԋ�/
RSHUDWRUH�GHYH�OHJJHUH�TXHVWR�PDQXDOH�H�FRPSUHQGHUH�
completamente come utilizzare correttamente il robot prima di utilizzarlo.

ԋ�$VVLFXUDUVL�FKH�O
DOLPHQWDWRUH�VLD�VFROOHJDWR�GDOOD�SUHVD�SULPD�
VSRVWDUH�R�ODYRUDUH�VXO�URERW�HG�HłHWWXDUH�OD�PDQXWHQ]LRQH�

ԋ�1RQ�FDSRYROJHUH�R�IDU�FDGHUH�LO�URERW�GXUDQWH�OR�VSRVWDPHQWR�R�OD�
manipolazione.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�LQFHQGL��OHVLRQL��VFRVVH�HOHWWULFKH��GDQQL��
PDOIXQ]LRQDPHQWL��VXUULVFDOGDPHQWR��SHUGLWH��HVSORVLRQL�FKLPLFKH�R�GDQQL�DO�
URERW�R�DO�FDULFDEDWWHULD�

ԋ�3HU�OD�FRQVHJQD�GL�SLDWWL�FDOGL�R�LQVWDELOL��FRPH�OLTXLGL�LQ�XQ�ELFFKLHUH�H�]XSSH�
in una ciotola)��HłHWWXDUH�XQD�SURYD�LQ�DQWLFLSR�SHU�DVVLFXUDUVL�FKH�QHVVXQ�
liquido fuoriesca o goccioli durante il funzionamento.

ԋ�XDQGR�VL�SRVL]LRQDQR�RJJHWWL�SHVDQWL�R�SL»�SLDWWL�VXO�YDVVRLR��
posizionarli al centro, per mantenere la stabilità.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�PDOIXQ]LRQDPHQWL��IXRULXVFLWH�GL�OLTXLGL�R�
OD�FDGXWD�GHL�SLDWWL�

NOTA



ԋ�4XDQGR�VL�FRQVHJQDQR�RJJHWWL�SHVDQWL��SRVL]LRQDUOL�VXL�YDVVRL�LQIHULRUL�H�
PDQWHQHUH�LO�URERW�LQ�IXQ]LRQH�VX�XQD�VXSHUŀFLH�SLDQD�
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�IXRULXVFLWH�GL�OLTXLGL�R�GDQQL�DJOL�RJJHWWL�
FLUFRVWDQWL�GXUDQWH�LO�IXQ]LRQDPHQWR�

ԋ�4XDQGR�VL�XWLOL]]D�LO�URERW��WHQHUH�VHPSUH�OH�UXRWH�D�FRQWDWWR�FRQ�LO�
pavimento.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�PDOIXQ]LRQDPHQWL�R�GDQQL�DJOL�RJJHWWL�
FLUFRVWDQWL�

ԋ�$VVLFXUDUVL�FKH�O
RSHUDWRUH�SRVVD�ULVSRQGHUH�LPPHGLDWDPHQWH�D�TXDOVLD�
VL�VLWXD]LRQH�LQDVSHWWDWD�PHQWUH�LO�URERW�ª�LQ�PRYLPHQWR��6H�VL�VRVSHWWD�XQ�
pericolo, premere il pulsante di arresto.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�OHVLRQL�R�GDQQL�DOO
XWHQWH��D�WHU]L�R�DJOL�
RJJHWWL�FLUFRVWDQWL��

ԋ�8WLOL]]DUH�LO�URERW�LQ�XQ�DPELHQWH�FRQ�XQD�WHPSHUDWXUD�FRPSUHVD�IUD��r&�
e 40 °C e un’umidità compresa fra il 5% e l'85%. Conservare il robot in un 
luogo asciutto e privo di polvere, a una temperatura compresa fra -30 °C e 
60 °C e un’umidità compresa fra il 10% e il 90%.
,Q�FDVR�FRQWUDULR��SRWUHEEHUR�YHULŀFDUVL�LQFHQGL��OHVLRQL��VFRVVH�HOHWWULFKH��GDQQL��
PDOIXQ]LRQDPHQWL��VXUULVFDOGDPHQWR��SHUGLWH��HVSORVLRQL�FKLPLFKH�R�DOWUL�GDQQL�
DO�URERW�R�DO�FDULFDEDWWHULD�

ԋ�,Q�FDVR�GL�FDPELDPHQWL�VLJQLŀFDWLYL�QHOO
DPELHQWH�LQWHUQR�(come 
ristrutturazioni, uso del robot in una nuova posizione, risistemazione di oggetti interni 
come destinazioni, sedie e tavoli),�ª�QHFHVVDULD�XQD�QXRYD�PDSSDWXUD��
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3.1 Aspetto e componenti

���6SHFLŀFKH�GHO�SURGRWWR

Modulo immagini 6FKHUPR�RSHUDWLYR

Display

Visione stereo

Striscia 
anticollisione
Ruota guida Ruota motrice

Pulsante di 
arresto

LiDAR

Vassoio

Altoparlante

Interruttore di 
alimentazione

principale
Porta ricarica 
manuale
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3.2 6SHFLŀFKH

Elemento 6SHFLŀFKH

Keenbot T5

506mm×502mm×1205mm

490mm×404mm×188mm
(il primo livello di vassoi)

50Kg

10Kg

1,2m/s

Wi-Fi

&&���9���$K

50W

Corrente di standby  < 0,5 A

12~15 ore

20000 ore

Temperatura: 0 °C ~ 40 °C  , 
Umidità: 5% ~ 85%

All’interno 300 ~ 20000 Lux

Ambiente interno asciutto con 
pavimento piano e liscio

7HPSHUDWXUD������r&�a����r&Ѹ
Altitudine: non superiore a 1000 m

Modello

Dimensioni del robot 
�/XQJKH]]D�/DUJKH]]D�$OWH]]D�

Dimensioni del vassoio
�/XQJKH]]D�/DUJKH]]D�$OWH]]D�

Peso (colonne di ricarica non incluse)

Capacità massima per livello

Massima velocità di crociera 

Interfaccia di rete

Capacità della batteria

Potenza nominale 

Corrente in standby

Durata della batteria

Durata di servizio

Intervallo di temperatura/umidità di 
funzionamento del robot

Luminosità

Ambiente di lavoro

Ambiente di conservazione
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4.1 Ricarica del robot

     Ricaricare completamente il robot quando lo si utilizza per la prima volta 
o quando il livello della batteria sia inferiore al 20%.

�/D�ULFDULFD�ª�FRPSOHWDWD�TXDQGR�O
LQGLFDWRUH�GHOO
DOLPHQWDWRUH�GLYHQWD�YHUGH�
     Non utilizzare il robot durante la ricarica.
     Ricaricare completamente il robot ogni due mesi se il robot viene lasciato 
inutilizzato per un lungo periodo

ԋ�$SULUH�LO�FRSHUFKLR�LQ�JRPPD�GHOOD�SRUWD�GL�ULFDULFD�PDQXDOH�VXO�UHWUR�GHO�
robot e collegare l'alimentatore alla porta di ricarica.

4. Funzionamento

ԋ�4XDQGR�LQL]LD�OD�ULFDULFD�O
LQGLFDWRUH�GHOO
DOLPHQWDWRUH�GLYHQWD�URVVR��
Toccare lo schermo e passare alla schermata di ricarica, che mostra che la 
ULFDULFD�ª�LQ�FRUVR�

Tempo rimanente

ricarica completata

Scollegare il cavo di alimentazione prima
di accendere il robot.

��K���P
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5LFDULFDUH�LO�URERW�LQ�DUHH�QRQ�RFFXSDWH��VSD]L�FKLXVL�R�DFFHVVLELOL�VROR�
DL�WHFQLFL�GHOOD�PDQXWHQ]LRQH��,O�URERW�ª�GRWDWR�GL�ULFDULFD�DXWRPDWLFD�LQWHOOLJHQWH��
È in grado di individuare, allinearsi e collegarsi automaticamente alla colonna di 
ricarica per la ricarica automatica quando il livello della batteria scende al 5% o 
YLHQH�LQYLDWR�PDQXDOPHQWH�SHU�OD�ULFDULFD�

/D�ŀJXUD�VHJXHQWH�PRVWUD�OD�VWUXWWXUD�GHOOD�FRORQQD�GL�FDULFD�SHU�XQ�
URERW�SHU�OD�FRQVHJQD�GL�DOLPHQWL�D�SL»�OLYHOOL�

ԋ�6FROOHJDUH�O
DOLPHQWDWRUH�H�FKLXGHUH�LO�FRSHUFKLR�LQ�JRPPD�
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4.3 Funzionamento del pulsante di arresto

4.2 Accensione/spegnimento

L'interruttore principale si trova sul retro del robot, sul lato destro sotto la 
copertura in gomma.

̉�Accensione
3UHPHUH�XQD�YROWD�O
LQWHUUXWWRUH�SULQFLSDOH�SHU�DFFHQGHUH�LO�URERW��RSHUD]LRQH�FKH�
ULFKLHGHU¢�FLUFD����VHFRQGL�

̉�Spegnimento
Premere una volta l'interruttore principale per spegnere il robot, come viene fatto 
SHU�DFFHQGHUOR�
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ԋ�2SHUD]LRQL�LQ�FDVR�GL�HPHUJHQ]D
Quando il robot non funziona normalmente o in caso di qualsiasi altra 
HPHUJHQ]D�FKH�PHWWD�D�ULVFKLR�O
DPELHQWH�FLUFRVWDQWH��ª�SRVVLELOH�DUUHVWDUH�LO�
URERW�SUHPHQGR��O
LQWHUUXWWRUH�GL�DUUHVWR�GL�HPHUJHQ]D�QHOOD�SDUWH�VXSHULRUH�

Interruttore di arresto di emergenza:
'RSR�DYHUH�YHULŀFDWR�FKH�LO�URERW�VLD�WRUQDWR�DOOD�QRUPDOLW¢��UXRWDUH�
delicatamente l'interruttore nella direzione indicata sull'interruttore di arresto 
GL�HPHUJHQ]D��VXOOD�SDUWH�VXSHULRUH��SHU�IDUH�LQ�PRGR�FKH�LO�URERW�ULSUHQGD�LO�
QRUPDOH�IXQ]LRQDPHQWR�

Nota: se il pulsante di arresto di emergenza viene premuto su una pendenza, il 
robot rilascerà l'energia cinetica e continuerà a muoversi a causa dell'inerzia, il 
FKH�SRWUHEEH�FDXVDUH�OHVLRQL�

Nelle seguenti condizioni, arrestare il robot premendo il pulsante di arresto: 
     Spostamento manuale del robot mentre sta lavorando.
     Il robot non funziona normalmente (per esempio si muove in una direzione 
diversa da quella indicata) e potrebbe causare danni all’ambiente circostante.

Nota: aprire la copertura in silicone sotto il telaio e attivarlo premendo il 
SXOVDQWH�URVVR�VXOOD�GHVWUD�
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ԋ�3URWH]LRQH�GL�DJJLUDPHQWR�GHJOL�RVWDFROL
Il prodotto utilizza un sistema di fusione multisensore per rilevare gli ostacoli 
GDYDQWL�D�V«��4XDORUD�VL�YHULŀFKL�XQD�VLWXD]LRQH�SHULFRORVD��LO�URERW�SX´�
decelerare, fermarsi e applicare altre funzioni di controllo della velocità eccessiva 
per evitare gli ostacoli attraverso il proprio giudizio, emettendo un segnale 
DFXVWLFR��
Se il percorso è congestionato, il robot non può evitare l'ostacolo e i segnali 
sonori e luminosi continuano, premere l'interruttore di arresto di emergenza 
SHU�DOORQWDQDUH�LO�URERW�R�ULPXRYHUH�O
RVWDFROR��

ԋ�6HJQDOD]LRQL�OXPLQRVH�H�VRQRUH��
ʓ In caso di collisione: OD�VSLD�GL�DOODUPH�ODPSHJJLD�LQ�PRGR�FRQWLQXR�
ʔ Premere il pulsante di arresto: la spia di allarme lampeggia in modo 
FRQWLQXR�
ʕ Guasto del robot: OD�VSLD�GL�DOODUPH�ULPDQH�VHPSUH�DFFHVD� Italiano
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     Modalità consegna spuntini
In Modalità consegna spuntini, il robot percorre un percorso predeterminato con 
bevande, dessert o materiale promozionale self-service e invita i clienti a provare 
L�FLEL�R�SUHOHYDUH�FDPSLRQL�WUDPLWH�YRFH�R�GLVSOD\�

4.4 Selezione della modalità

,O�URERW�ª�GRWDWR�GL�FLQTXH�PRGDOLW¢�SHU�GLYHUVL�VFHQDUL��0RGDOLW¢�
consegna, Modalità consegna spuntini, Modalità destinazioni multiple, 
Modalità consegna diretta e Modalità compleanno.

     Modalità consegna
,Q�0RGDOLW¢�FRQVHJQD��LO�URERW�SX´�FRQVHJQDUH�DOLPHQWL�D�SL»�WDYROL�LQ�XQ�VROR�
YLDJJLR��'RSR�FKH�L�SLDWWL�RUGLQDWL�GDL�GLYHUVL�FOLHQWL�VLDQR�VWDWL�SRVL]LRQDWL�VXL�
YDVVRL�H�VLDQR�VWDWL�LQVHULWL�L�QXPHUL�GHL�WDYROL��LO�URERW�SLDQLŀFKHU¢�
DXWRPDWLFDPHQWH�LO�SHUFRUVR�PLJOLRUH�SHU�OD�FRQVHJQD�SL»�YHORFH�

Consegna

Spuntino

Diretta

Auguri

Multiple

Ritorno

PopupImpostazioni

                     g —— Cantato dalle stelle

Ritorno

Modalità lisciaVai

Usati recentemente

A

Tutte le posizioni puntuali

3L Cliccare

B             C

���� ���� ���� ����

����

����

���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

����

����
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     Modalità consegna diretta
Nella Modalità consegna diretta, il robot rimane in attesa al punto di prelievo 
H�VHUYH�TXDOXQTXH�WDYROR�LQ�EDVH�DOOH�LVWUX]LRQL��'RSR�OD�FRQVHJQD�DWWHQGH�VXO�
SRVWR�OҴDWWLYLW¢�VXFFHVVLYD�LQYHFH�GL�WRUQDUH�DXWRPDWLFDPHQWH��4XHVWD�PRGDOLW¢�
è utilizzata principalmente nei ristoranti con servizio da asporto e in altri scenari 
VLPLOL�

Ritorno

6HUYL�GD�VROR�TXDOFKH�VSXQWLQR�

Vai

Percors 1 3HUFRUV�� 3HUFRUV��

3HUFRUV�� 3HUFRUV�� 3HUFRUV��

Ritorno

6HUYL�GD�VROR�TXDOFKH�VSXQWLQR�

In esecuzione

Toccare un punto qualunque dello schermo per sospendere.

Ritorno

Vai

Consegna diretta
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     Modalità compleanno
Nella Modalità compleanno, il robot può riprodurre canzoni per festeggiare il 
compleanno del cliente, oppure altre ricorrenze, dopo l'arrivo nella 
GHVWLQD]LRQH�VSHFLŀFDWD�

Consegna in corso
5.0m

Toccare un punto qualunque dello schermo per sospendere.

����

Ritorno

Popup

Playlist

Canzone di compleanno —— Cantato

dalle stelle

Shoubi Namsan

Canzoni di Natale

Shoubi Namsan

Canzoni di Natale Canzoni di Natale

Ritorno

Popup

Playlist

Canzone di compleanno —— Cantato dalle stelle   

Shoubi Namsan

Canzoni di Natale

Canzoni di Natale

Shoubi Namsan

Canzoni di Natale Canzoni di Natale

Canzone di compleanno — Canta

Canzoni di Natale

Shoubi Namsan

Canzoni di Natale
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ԋ�0RGDOLW¢�FRQVHJQD
La Modalità consegna è comunemente usata per consegnare alimenti al tavolo 
VSHFLŀFDWR�QHL�VHJXHQWL�SDVVL�
ʓ�6HOH]LRQDUH�0RGDOLW¢�FRQVHJQD�DO�SXQWR�GL�SUHOLHYR�
ʔ�Posizionare i piatti sui vassoi (un solo vassoio per ogni tavolo)�
ʕ�7RFFDUH�LO�YDVVRLR�FRQ�L�SLDWWL�VXOOR�VFKHUPR�H�LQVHULUH�LO�QXPHUR�GHO�WDYROR�GL�
GHVWLQD]LRQH�
ʖ�'RSR�DYHU�LQVHULWR�LO�QXPHUR�GHO�WDYROR��WRFFDUH�$YYLD�FRQVHJQD�DŃQFK«�LO�
URERW�LQL]L�OҴDWWLYLW¢�
ʗ�,O�URERW�DUULYD�YHORFHPHQWH�D�GHVWLQD]LRQH�OXQJR�LO�SHUFRUVR�SUHVWDELOLWR�

     Modalità destinazioni multiple
1HOOD�0RGDOLW¢�GHVWLQD]LRQL�PXOWLSOH��FKH�ª�VLPLOH�DOOD�0RGDOLW¢�FRQVHJQD�
VSXQWLQL��SRVVRQR�HVVHUH�VHOH]LRQDWL�ŀQR�D����QXPHUL�GL�WDYROL�

Vai

Annulla tutto

tavoli selezionati

Multiple Ritorno

Vai tavoli selezionati
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'XUDQWH�OD�FRQVHJQD�ª�SRVVLELOH�WRFFDUH�LO�FRPDQGR�$UUHVWD�VXOOR�VFKHUPR�GHO�
URERW�SHU�PHWWHUH�LPPHGLDWDPHQWH�LQ�SDXVD�LO�URERW�
ʘ Quando l'attività di consegna viene messa in pausa per 30 secondi (30 secondi 
SHU�LPSRVWD]LRQH�SUHGHŀQLWD�H���PLQXWL�DO�PDVVLPR� è possibile in questo tempo 
impartire comandi diversi al robot �PRGLŀFDUH�DWWLYLW¢��WHUPLQDUH�OҴDWWLYLW¢�FRUUHQWH��
terminare tutte le attività)��VH�QRQ�YLHQH�GDWR�DOFXQ�FRPDQGR�VXO�WRXFK�VFUHHQ�HQWUR�
LO�WHPSR�LPSRVWDWR��LO�URERW�ULSUHQGHU¢�OH�VXH�DWWLYLW¢�
ʙ Dopo essere arrivato a destinazione, il robot emetterà un avviso vocale (ecco 
i vostri piatti)�
ʚ Dopo aver toccato per confermare, il robot eseguirà l'attività successiva o 
WRUQHU¢�DO�SXQWR�GL�SUHOLHYR�LQ�DWWHVD�GL�XQ�QXRYR�RUGLQH�
ʛ Controllando il percorso del robot nell'attività precedente, è possibile trovare 
OD�GHVWLQD]LRQH�

Consegna

Spuntino

Diretta

Auguri

Multiple

Retour

PopupImpostazioni

                     g —— Cantato dalle stelle
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Ritorno

Modalità lisciaVai

Usati recentemente

A

Tutte le posizioni puntuali

3L Cliccare

B             C

���� ���� ���� ����

����

����

���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

����

����



Consegna in corso Ritorno

Pausa
5.0m

Preleva in anticipo 0RGLŀFD�DWWLYLW¢ Fine

����

Prelievo Ritorno

Vai

Preso

Prelievo

Consegna in sospeso

Consegna in corso
5.0m

Toccare un punto qualunque dello schermo per sospendere.

����
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ԋ�0RGDOLW¢�FRQVHJQD�VSXQWLQL
La Modalità consegna spuntini è una modalità comunemente utilizzata, nella 
quale il robot si sposta in un ambiente di grandi dimensioni, e prevede i seguenti 
passi:
ʓ�6HOH]LRQDUH�OD�0RGDOLW¢�FRQVHJQD�VSXQWLQL�SUHVVR�LO�SXQWR�GL�SUHOLHYR�
ʔ�6HOH]LRQDUH�XQ�SHUFRUVR�SLDQLŀFDWR�
ʕ�7RFFDUH�SHU�FRQIHUPDUH��LO�URERW�LQL]LD�O
DWWLYLW¢�
ʖ Il robot avviserà vocalmente durante la consegna, ricordando ai clienti di 
SUHOHYDUH�JOL�VSXQWLQL��7RFFDUH�LO�FRPDQGR�$UUHVWD�VXOOR�VFKHUPR�GHO�URERW�SHU�
PHWWHUH�LPPHGLDWDPHQWH�LQ�SDXVD�LO�URERW�GXUDQWH�OD�FRQVHJQD�GHJOL�VSXQWLQL��
Se il robot non riceve un nuovo comando entro 5 secondi, continuerà con le sue 
DWWLYLW¢�
ʗ�3HU�SUHOHYDUH�JOL�VSXQWLQL��SRUVL�GL�IURQWH�DO�URERW�R�WRFFDUH�LO�VXR�VFKHUPR��
VL�DUUHVWHU¢�LPPHGLDWDPHQWH�H�OR�VFKHUPR�PRVWUHU¢�FKH�LO�URERW�ª�LQ�SDXVD��LQ�
PRGR�FKH�L�FOLHQWL�SRVVDQR�VHUYLUVL�GHJOL�VSXQWLQL�

Consegna in corso Ritorno

Pausa
5.0m

Preleva in anticipo 0RGLŀFD�DWWLYLW¢ Fine

Consegnato

Ultima consegna:

Consegna

Spuntini

Diretta

Auguri

Multiple

Ritorno

PopupImpostazioni

Birthday Song —— Sung by the Stars
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Ritorno

6HUYL�GD�VROR�TXDOFKH�VSXQWLQR�

Pausa

Toccare un punto qualunque dello schermo per continuare.

Ritorno

6HUYL�GD�VROR�TXDOFKH�VSXQWLQR�

Vai

Parcours 1 3DUFRXUV�� 3DUFRXUV��

3DUFRXUV�� 3DUFRXUV�� 3DUFRXUV��

Ritorno

6HUYL�GD�VROR�TXDOFKH�VSXQWLQR�

In esecuzione

Toccare un punto qualunque dello schermo per sospendere.
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5.1 Manutenzione

ԋ�5RERW
ʓ�Prima di rimuovere la polvere dal robot, assicurarsi che l'alimentatore sia 
scollegato dalla presa e dal robot.
ʔ�Pulire ogni giorno il sensore LiDAR, la fotocamera RGB-D e il modulo 
LPPDJLQL�VXSHULRUH�FRQ�XQ�SDQQR�LQ�PLFURŀEUD�

�,�SDQQL�LQ�PLFURŀEUD�QRQ�VRQR�LQ�GRWD]LRQH��2FFRUUH�SUHGLVSRUQH�
VHSDUDWDPHQWH�
ʕ�Dopo avere utilizzato il robot, pulire lo sporco con un panno morbido 
inumidito e asciugare completamente il robot con un panno asciutto.
ʖ�Utilizzare etanolo disinfettante per disinfettare l'esterno del robot. Non 
spruzzare del liquido direttamente sul robot. Utilizzare un panno 
inumidito nel disinfettante per pulire il robot.
ʗ�Controllare e pulire regolarmente la parte inferiore del robot ogni sei 
mesi.
ʘ Ogni 6 mesi occorre controllare e pulire la macchina, ispezionare le 
apparecchiature e le funzioni di sicurezza, come la funzione di arresto di 
emergenza, la funzione di aggiramento degli ostacoli , gli allarmi visuali 
e sonori, ecc. Una settimana prima della data di scadenza, la macchina 
smetterà di funzionare e apparirà un promemoria che richiede di 
HłHWWXDUH�OD�PDQXWHQ]LRQH��'RSR�DYHU�YLVWR�LO�SURPHPRULD��FRQWDWWDUH�LO�
personale di manutenzione post-vendita professionale per un'ispezione e 
una manutenzione tempestive in loco. Evitare di compromettere il normale 
funzionamento della macchina. 
ʙ È necessario controllare quotidianamente l'ambiente di utilizzo del 
robot, come la pendenza e la planarità dei pavimenti, se le etichette di 
navigazione siano complete e se le apparecchiature di illuminazione in 
loco siano vecchie o danneggiate. 
6H�O
LQWHQVLW¢�GHOOD�OXFH�DPELHQWDOH�VLD�FRPSUHVD�WUD�����H�������OX[�
ʚ Pulire tempestivamente eventuali macchie di acqua o di olio sulla 
macchina o sui pavimenti.

ԋ�5XRWD�JXLGD�H�UXRWD�PRWULFH
ʓ�Rimuovere i peli e la polvere eventualmente bloccati sulla ruota.
ʔ�3HU�SXOLUH�OH�UXRWH�PRWULFL��ULPXRYHUOH�GDO�URERW�H�VWURŀQDUOH�FRQ�XQ�
panno umido.

5. Manutenzione del robot
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5.2  Cura del corpo del robot

ԋ�$VVLFXUDUVL�GL�VSHJQHUH�LO�URERW�H�ULFDULFDUH�OD�EDWWHULD�GRSR�O
XVR�
ʓ�6SHJQHUH�LO�URERW�SHU�ULSRUOR�TXDQGR�QRQ�ª�LQ�XVR��
ʔ�Conservare il robot in un luogo in cui non ostacoli l'accesso a porte 
tagliafuoco, scale o attrezzature antincendio.
ʕ�Conservare sempre il robot in un luogo chiuso e asciutto, privo di 
umidità.

5.3  Spostamento e manipolazione del robot

Sollevare o spingere il robot con entrambe le mani.

ԋ�6ROOHYDPHQWR�H�VSRVWDPHQWR�GHO�URERW
$łHUUDUH�L�ODWL�FRQ�HQWUDPEH�OH�PDQL�H�VROOHYDUH�OD�PDFFKLQD (freccia nella foto) 
PDQWHQHQGROD�LQ�SRVL]LRQH�HUHWWD�

ԋ�6SLQWD�H�VSRVWDPHQWR�GHO�URERW
Utilizzare entrambe le mani per spostare il robot spingendo i lati (le posizioni 
FRQWUDVVHJQDWH�GDOOH�IUHFFH�QHOOD�ŀJXUD�VHJXHQWH���
* Non sollevare la parte inferiore del robot, non inclinarlo, non sollevare il vassoio 
R�OD�IHVVXUD�DFFDQWR�DO�/L'$5��Q«�WLUDUQH�OD�SDUWH�DQWHULRUH�R�VXSHULRUH��,Q�FDVR�
FRQWUDULR��LO�URERW�SRWUHEEH�GDQQHJJLDUVL�

ʕ�6H�LO�URERW�ª�VSRUFR��DSSRJJLDUOR�GL�ODWR�VX�XQD�VXSHUŀFLH�PRUELGD�H�
pulirlo con un panno inumidito con detergente neutro. 

�3HU�HYLWDUH�OHVLRQL��LQGRVVDUH�L�JXDQWL�GXUDQWH�OR�VPRQWDJJLR�GHO�URERW�

ԋ�2FFRUUH�FRQWDWWDUH�OD�IDEEULFD�SHU�TXDQWR�ULJXDUGD�OD�PDQXWHQ]LRQH�H�OD�
sostituzione post-vendita del pacco batterie.
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5.4  Trasporto

Durante il trasporto, seguire la direzione della freccia sulla scatola, non 
distendere né scaricare.
Durante il disimballaggio, mantenere la macchina nella direzione indicata 
sulla scatola, rimuovere il nastro di imballaggio, rimuovere la scatola 
esterna dal basso verso l'alto, rimuovere lo schema di riempimento e 
trasportare la macchina nel luogo designato secondo il metodo in 5.3. 

5.5  Smaltimento

Lo smaltimento incontrollato dei dispositivi elettronici inquina l'ambiente: 
IDUH�ULIHULPHQWR�DOOD�SROLWLFD�QD]LRQDOH�H�ORFDOH�VXOOR�VPDOWLPHQWR�GHL�ULŀXWL�
prima di eliminarli. 
Questo prodotto contiene pacchi batterie che sono sostanze pericolose: 
contattare personale professionale per il riciclo.
4XHVWR�SURGRWWR�ª�SURJHWWDWR�H�UHDOL]]DWR�FRQ�PDWHULDOL�H�FRPSRQHQWL�
riciclabili e di alta qualità.
,Q�IDVH�GL�VPDOWLPHQWR�GHO�SURGRWWR��YHULŀFDUH�FKH�OR�VWHVVR�YHQJD�VPDOWLWR�
FRUUHWWDPHQWH�FRPH�ULŀXWR�LQGXVWULDOH�GLłHUHQ]LDWR�GDL�ULŀXWL�JHQHUDOL�H�
aziendali secondo le normative regionali e comunali, previa richiesta ad 
XQ�DGGHWWR�DOOR�VPDOWLPHQWR�GHL�ULŀXWL�LQGXVWULDOL�
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* Se il prodotto è stato preso a noleggio, non può essere smaltito 
DXWRQRPDPHQWH��&RQWDWWDUH�O
DVVLVWHQ]D�FOLHQWL��4XDQGR�VL�VPDOWLVFH�LO�
dispositivo, rimuovere la batteria e smaltirla correttamente secondo le normative 
SHU�OR�VPDOWLPHQWR�GHL�ULŀXWL�QHOOD�UHJLRQH�LQ�FXL�VL�ULVLHGH�
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In caso di problemi, fare riferimento alle soluzioni riportate di seguito.

6. Risoluzione dei problemi

Problema Soluzione

ʓ�Quando la carica della batteria è bassa, ricaricare 
LO�URERW�FRQ�O
DOLPHQWDWRUH�
ʔ�Se il problema persiste, contattare l'assistenza 
FOLHQWL�

ʓ�Premere il pulsante di arresto, spostare manual-
PHQWH�O
HWLFKHWWD�LQ�XQ�SXQWR�IDFLOPHQWH�YLVLELOH��
ULODVFLDUH�LO�SXOVDQWH�GL�DUUHVWR��TXLQGL�YHULŀFDUH�VH�LO�
URERW�VL�PXRYH�
ʔ�6H�LO�SUREOHPD�SHUVLVWH�GRSR�OҴRSHUD]LRQH�К��
spegnere l'interruttore di alimentazione principale e 
riaccenderlo quando il robot si trovi in un punto in cui 
O
HWLFKHWWD�ª�IDFLOPHQWH�YLVLELOH�DO�URERW�H�ULSURYDUH�
ʕ�Se il problema persiste, contattare l'assistenza 
FOLHQWL�

ʓ�Se il robot è fuori mappa, spegnere l'interruttore 
di alimentazione principale, avvicinare il robot al 
SXQWR�GL�SDUWHQ]D�H�ULDYYLDUH�OD�QDYLJD]LRQH�
ʔ�$VVLFXUDUVL�FKH�LO�PRGXOR�GHO�GLVSOD\�QRQ�VLD�
FRSHUWR�GD�VWRłD�R�DOWUL�RJJHWWL��5LPXRYHUH�HYHQWXDOH�
SROYHUH�

ʓ�Se non c'è voce o suono, o il volume è troppo 
EDVVR��UHJRODUH�LO�YROXPH�
ʔ�Se il problema persiste, contattare l'assistenza 
FOLHQWL�

Spegnere l'interruttore di alimentazione principale e 
FRQWDWWDUH�O
DVVLVWHQ]D�FOLHQWL�

Impossibile 
accendere il 

robot

Il robot non si 
muove

La navigazione 
non funziona

Il robot non 
produce né voce 

né suoni

Il robot non 
funziona 

normalmente
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Keenbot TΨ͙ч�ΑőΕˇƋ�ȘΙ�ǯőˌόƋ�ȆόƆμƱ�όέ�գ Keenon Robotics ӿ�՛̝ˤόǦğ�˳Ι�ǷμĦ˻łƚ 
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ΨΙʔ̢Ι .1

ΨΙзŨǞğ�ȆğʃĦŶƱġ�ǧόɱ 2.1

΋ʔɫłŨΙ�ǯőǞʃ�ӿ�ΨɟˏόǦğ�պΨΙзŨǞğ�ȆğʃĦŶƱġ�ΑΪ̩�ϴɲǇٵƚ�պȆόƆμǇǞğ�΋ğʔɫłųğ�ǯĽ̮ Keenbot TӤǞğp�գ 
΢ʔ˻  ƚٵΙ�Ħŏέ�΢ʃƱğόǞğ�ȆĦˢĦőłɱЫğ�ZĦΪőǞġ�ΝĦĽłƘЫğμ�ǯΙĦ͙�ǯ͉ūƆ�պo`ǯőǞʔǞğ�ğʕέ`�ΑųĦƆ�ʔ˻Ɔ�ĦΕő̩�ĦΪőǞġ�ƱĦūٵ

ĦΕٌƛğʃ�ΝĦĽłƘЫğ�ϴɲǇٵƚ�ZȆĦ͉žłΕǦğμ�ʃğǇ̩Ьğ�ȘΙ�Αέԣ̆μ�՛ΙʔɫłŨǦğ�ΨƆĦˌġ�ȡŏɠƋ�ʿǇ˾Ɔ�

Ψ͙ч�ǯΕɟłƋ�ȘǞ Keenon Robotics ȡĽŨƆ�ϞǇɽĪ�ΨΪɲ�ϡĪ�μĪ�΋ʔɫłŨǦĦƆ�̺ɟžƚ�Ʊѷ�ϡĪ�ΨőǞμϏŨΙ 
Ψ̮Ħ˝Ǟğ�ӐĦΪΙ�μĪ�ȆόƆμǇǞğ�ӿ�̈́Ǟʅ�ԣ̆�μĪ�Ψž͉ūΙ�ȉμʔɱ�μĪ�ɍőɟˌ�ԣ̆�ǯő˾ūƋ�μĪ�ǯ˝̃�

ǯΙĦ˻łžǞ�ΨΕőžŨǞğ�ȆğĜğǇɲЭğμ�Ψ̮Ħ˝Ǟğ�ӐĦΪΙμ�ȆόƆμǇǞğ�΋ğʔɫłųЫ�ΨΙзŨǞğ�ȆĦˢĦőłɱğ�ǯőǞʔǞğ�ğʕέ�Ǉ̩όƚ 
̮̕ğόǦğ�˳őΕɲ�ϴž̃�ǯőǞʔǞğ�ğʕέ�ӿ�΢ʃƱğόǞğ�ȆĦˢĦőłɱЫğ�ǯΕłūƋ�Ы�ZϞǇɽЬğ�ΨőΕő˟ŏłǞğ�ȆĦΙόž˻Ǧğμ�Φ˻Ι 

ȥɟƋ�ҷμЬğ�ΨƚόǞμЬğ�϶έ�ȆόƆμǇǞĦƆ�՛˝őɟǦğ�ʻĦɫŶЬğμ�΢ĦūǦğμ�՛ž˾ūǦğ�ΨΙзų�Ƿό͉Ƌ�ĦΙ�ĦΕٌƛğʃ�ZΨžΕłɟǦğ 
ΦĽłƘğ�ZoΦƆз̢Ƙğ�ʔŏ̃�μĪ�϶˻őĽˢ�ǯ͉ūƆ�ȆόƆμǇǞğ�ǯΕ˻ƚ�Ы�ĦΙʔŏ̃�պǧĦńǦğ�ǯőĽų�ϴž̃p�̌μǇ˟Ǟğ�ȘΙ�̌Ǉˤ�ϡĪ 

ΦőǞġ�ǧόˌόǞğ�ǯΪŨƚ�ǷĦ͉Ι�ӿ�ǯőǞʔǞğ�ğʕΪƆ�˚̝łɱğμ�ΦΙğʔɫłųğμ�ȆόƆμǇǞğ�ȡő͙ǇƋ�ʔŏ �̃ȆĦˢĦőłɱЫğ�ҷġ�ĦΕٌƛğʃZ

ƳόΙǇǞğ�̕ˌμ 2.2

ԣ̆�΋ğʔɫłųЫğμ�ȆğǇƚʕɟłžǞ�ǧĦńłΙЫğ�΋ʔ̃�Ș̃�ΑɲĦŏǞğ�ƱѿǞğ�μĪ�ΨƆĦˌЭğ�ϞʔΙ�ΨőǞĦłǞğ�ƳόΙǇǞğ�ȆĦŒ̩�ɍˏόƋ 
ǯőǞʔǞğ�ğʕέ�΢ĜğǇ̮�ǯĽ̮�ĦΙٌĦΕƋ�ΨőǞĦłǞğ�ƳόΙǇǞğ�ΑΪ̩�ȘΙ�ʔ͙ĴƋ�ZΨžˇǞğ�Ȇğʅ�ȆğμʃЬğ�μĪ�ȆόƆμǇžǞ�ΑőžŨǞğZ

ΨΙзŨǞğ�ȆğʃĦŶƱġ .2

ΦőĽŏƋ

ǇƚʕɟƋ

ȉμʔɱ�ҷġ�ϡʃϏƚ�ʔ̮�ȆĦˢĦőłɱЫğ�ΝʕΪǞ�ǧĦńłΙЫğ�΋ʔ̃�ǷĪ�ҷġ�`ΦőĽŏłǞğ`�ƳόΙƱ�ԣūٵƋ 
ǧόɽʃ�ҷġ�ǇΙЬğ�ǯˇƚ�ȘǞ�Ș͉Ǟμ�Z̈́Ǟʅ�ԣ̆�μĪ�ΨőƛĦƆǇΪ͙�ΨΙʔˌ�μĪ�̴μǇɱ�μĪ�ΨƆĦˌġ 

Ψžƚόˢ�΢ԓ̝Ǟ�ϴ̝ūłŨǦğ�ӿ�ΨΙĦ̮Эğ�μĪ�ϴ̝ūłŨǦğZ

ҷġ�ϡʃϏƋ�ʔ̮�ӤǞğ�΢ԣ˝ɫǞğ�ǯő˾ūłǞğ�ȆĦőžΕ̃�ȘΙ�՛ΙʔɫłŨǦğ�ǇƚʕɟłǞğ�ƳόΙƱ�ƱʕɟƋ 
ΨΙʔˌ�μĪ�oΨˊ̝ɫŏǦğ�μĪ�Ψ˻̝ƋǇǦğ�΢ƱğǇɟǞğ�ΨɲƱʃp�̴μǇɱ�μĪ�ΨƆĦˌġ�μĪ�ϴΕ̃�ȉμʔɱ 
ϞʔǦğ�Ψžƚόˢ�ȆĦ̝̃ĦˊΙ�˳Ι�պ̈́Ǟʅ�ԣ̆�μĪ�ΑΕŨƋ�μĪ�΋Ħ˟˻Ǟğ�ӿ�ƱόŨ͙�μĪ�ΨőƛĦƆǇΪ͙ 

Ψžƚόˢ�΢ԓ̝Ǟ�ϴ̝ūłŨǦğ�ӿ�ΨΙĦ̮Эğ�μĪ�ϴ̝ūłŨǦğ�ǧόɽʃ�ȡž˝łƋZ
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ΨőƆǇ˻Ǟğ

ΦőĽŏƋ

ǇƚʕɟƋ

ΨőΙόųǇǞğ�ƳόΙǇǞğ�̕ˌμ 2.3

̌зƋġ�ҷġ�ϡʃϏƚ�ʔ̮�ȆĦˢĦőłɱЫğ�ҷġ�ǧĦńłΙЫğ�΋ʔ̃�ǷĪ�ҷġ�`Ψ˟ɱзǦğ`�ƳόΙƱ�ԣūٵƋ 
ĦΪƆ�Ʊѷ�̴ĦɟǞġ�μĪ�Ψ̝őǞЬğ�ȆĦƘğόőɟǞğμ�ѧğόǦğμ�ȆĦ͉žłΕǦğμ�ǧƳĦŏǦğZ Ψ˟ɱзΙ

Ψ˻̝ƋǇǦğ�΢ƱğǇɟǞğ�ΨɲƱʃ�Ȇğʅ�̺ˢĦŏǦğ�ӿ�ΨƚƱĦ˝ĽǞğ�ȘɱĦŶμ�ȆόƆμǇǞğ�ȘƚǈɫƋ�μĪ�ȘɟŶ�μĪ�΋ğʔɫłųğ�ȡŏɠƋ�
ʰ̢˝Ǟğ�ӿ�΢ƱĦőŨǞğ�ӿ�μĪ�΢чĦĽǦğ�ʰΕūǞğ�Ψ˻ŶĪ�μĪ�ȆĦƘĦɫŨǞğ�μĪ�ȡΪžǞğ�ΨŏŨǞĪ�μĪ�ƱяǞğ�ȘΙ�ȁǇ̢ǞĦƆp�
ǯ̝ųĪ�պǧĦńǦğ�ǯőĽų�ϴž̃p�΢ƱğǇɟǞğ�ĦΪő̩�Α͙ğԓƋ�ӤǞğ�Ș͙ĦΙЬğ�μĪ�ΨŒ̩ğʔǞğ�Ș͙ĦΙЬğ�μĪ�պö́Ǟʅ�ԣ̆�μĪ�պƱĦɟǞğ�

ȘɱĦŶμ�ȆόƆμǇǞğ�ϴž̃�˚̩Ħɱμ�΢ʔőɠǞğ�ΨƚόΪłǞğ�ԣ̩όƋ�ȘΙ�ʔ͙ ĴƋ�ZoΨőƛĦƆǇΪ͉Ǟğ�՛ˢĦ˝ĽǞğ�μĪ�˧Ħ˻ūǦğ�
Ψő˝˾Ƌ�ΨūΕ̮Ī�ϡĪ�ȘΙ�՛őǞĦɽ�ΨƚƱĦ˝ĽǞğZ

ΨőǞĦłǞğ�̌μǇ˟Ǟğ�ӿ�ȆόƆμǇǞğ�΋ʔɫłŨƋ�Ы�պΨΙзŨǞĦƆ�̺ž˻łƋ�ȁĦĽųЬ
 ΨɟǞĦǦğ�ΝĦőǦğ�μĪ�ΨƆόˢǇǞğ�μĪ�ĜĦǦğ�μĪ�ʔőžɠǞğ�μĪ�ɎžńǞğ�μĪ�ǧĦΙǇǞğ�μĪ�ΨƆǇƋЬĦƆ�ΨŒőžΙ�ΨŒőĽǞ�ȆόƆμǇǞğ�ʿǇ˻ٵƋ�Ы 

ջoΨőžɱĦŨǞğ�ΨŒőĽǞğμ�ΨƚǇɟĽǞğ�ΨŒőĽǞĦ͙p�϶ɟžǦğ�ʅğʅǇǞğ�μĪ
ҷġ ΨőɲƱĦɫǞğ Ș͙ĦΙЬğ ӿ ȆόƆμǇǞğ ΋ğʔɫłųğ ϡʃϏƚ ʔ̮��˘̢̩ ϶žɽğʔǞğ ΋ğʔɫłųзǞ ΑΕˇΙ ȆόƆμǇǞğ 

Ψő˻őĽ˝Ǟğ ǯΙğό˻Ǟğ ȡĽŨƆ ĦΪƆ Ʊѷ ̴ĦɟǞġ μĪ ĦΪ̩зƋġ μĪ Ψ˝őɟǦğ ĜĦőŶЬğμ ƳĦΪɠǞğ ȆĦƘό͉ΕƆ ǯ˝̃ ȉμʔɱ 
Ψ˻̮όłǦğ ԣ̆ ϞǇɽЬğ ȉğʔɱЬğμ�

˘őɟǦğ ĜĦőŶЬĦƆ ̕žƋ μĪ ǯ˝̃ μĪ ΨƆĦˌġ ȉμʔɱ ҷġ ğʕέ ϡʃϏƚ ʔ̮ պ̈́Ǟʅ ̌зɫƆ�
ջoȘūɫǞğ�ɍ˝ŨǞğ�ǯńΙp�Αų�՞մգ�Ș̃�Φ̃Ħ̝ƋƱğ�ʔƚǈƚ�ɊؾǄ �ʃ�ĦΪƆ�ʔɲόƚ�ӤǞğ�̺ˢĦŏǦğؾ

�ջ΢ʔłΕǦğ�ȆğƱʔɟŏǦğ�
ջǧĦ̝ˢЬğ�ȡ˻Ǟ�Ψ̢˝ŏΙ�

ȴğόǞĪμ�ĦƚğǇǦğμ�ʕ̩ğόŏǞğμ�Ψő͉őƋĦΙόƋμЬğ�ȁğόƆЬğ�ǯńΙp�Ψ̩Ħ̝Ŷ�μĪ�ΨŨ͙Ħ̃�ĜĦőŶĪ�ĦΪƆ�ʔɲόƋ�ӤǞğ�̺ˢĦŏǦğ��
ջö́Ǟʅ�ҷġ�ĦΙμ�̈́őžƚǇ͙Ьğ 

 ̺ˢĦŏǦğ�μĪ�oΨƚĦ˾žǞ�˅̝ɫŏΙ�ǯ͉ūƆ�ĜόˊžǞ�ΨŨ͙Ħ˻Ǟğ�ʃğόǦğp�ʃόųĪ�˘ƚч�ϴž̃�ϡόłɟƋ�ӤǞğ�ɍ˝ųЬğ�
ջΨΪőĽŶ�ĜĦőŶĴƆ�ΨžˇłǦğ�

   ջΨ͙ǇɟłǦğ�ǥзŨǞğ�μĪ�ǥзŨǞğ�ȘΙ�ȁǇ̢ǞĦƆ�
ջΨőɲƱĦɫǞğ�Ș͙ĦΙЬğ�ӿ�  

ջʕ̩ğόŏǞğ�ȘΙ�ΨĽƚǇ̢Ǟğ�Ș͙ĦΙЬĦ͙�պϡό̮�ʰΕŶ�Ĝόˏ�ϴž̃�ϡόłɟƋ�ӤǞğ�Ș͙ĦΙЬğ�
ջΨő͉őƋĦΙόƋμЬğ�ȁğόƆЬğ�ǯńΙ�պĜğǇΕɟǞğ�ȥɟƋ�Ψ˻ŶЬğ�Ȇğʔ˻Ι�ȘΙ�ΨĽƚǇ̢Ǟğ�̺ˢĦŏǦğ�

ϴž̃�ΦˏǇ̃�ʔƚǈƚ�ϡʕǞğ�ǇΕǦğ�ɍΕŨƚ�ZƱμǇǦğ�ȘΙ�ȆόƆμǇǞğ�Ș͉Εłƚ�Ҥ�ƱĦłΙĪ�՞մե�Ș̃�ǇΕǦğ�ǧόˢ�ǯ̢ƚ�ЫĪ�ȡɠƚ�
Ǉɽаğ�όžƋ�ğʔٌɱğμ�ǇΕǦğ�ԋ̃�ȆĦƋόƆμǇǞğ�ǇΕłų�պЫġμ�պΦɲόǞ�ĦΪٌɲμ�̾ǇɟłǞĦƆ�՛ƋόƆμǇǞ�̕ˇƘμ�ԓΙ�

ʰΕžǞĦƆ�ǯΕ˻Ƌ�ӤǞğ�ΨŶĦūǞğμ�ȆόƆμǇǞğ�ǯΕ̃�̺ő˻Ƌ�ʔ̮�ĦΪƘġ�ȧőɱ�̌ƱĦɽƳ�ϡĪ�˳ˊƋ�Ы

̉
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Φžő˾ūƋ�ĜĦŏƍĪ�ȆόƆμǇǞğ�˳̩ʔƋ�Ы�

ʃĦɠŨǞğμ�̈́őƚğƳόǦğ�ˑзƆ�ǯńΙp�ΨƚόłŨǦğ�ԣ̆�ȆĦőˏƱЬğ�μĪ�ǥзŨǞğ�Ȇğʅ�Ș͙ĦΙЬğ�ӿ�ȆόƆμǇǞğ�΋ʔɫłŨƋ�Ы�
ΨĽˢǇǞğ�ȆĦőˏƱЬğ�μĪ�΢ƱʔɟŏǦğ�ɍ˝ųЬğ�μĪ�oΑų�՟�ϴž̃�ΦǞόˢ�ʔƚǈƚ�ϡʕǞğ�ǇƆόǞğ�ϡʅ

ğԣΙĦ͙�μĪ�ƱğʔőžǞğ�Ǉ˻ūłŨΙ�ǯΕ˻ƚ�Ы�ʔ̮�պ̈́ǞʕǞ�Ħ ٌ̩ зɽ RGB-D ɍőɟˌ�ǯ͉ūƆ�΢ƱόˇǞğ�΢ʔɱμ�ğԣΙĦ͙�μĪ 
ĜĦőŶЬğμ�ʻĦɫŶЬĦƆ�Ʊѷ�̴ĦɟǞġ�μĪ�ΨƆĦˌġ�ȉμʔɱ�ҷġ�ϡʃϏƚ�ĦΕΙ�պ˘̢Ũƚ�μĪ�ȆόƆμǇǞğ�ȡž̢ŏƚ�ʔ̮μ 

Ψ˝őɟǦğZ

ȆόƆμǇǞğ�ΦΙʔɫłŨƚ�ϡʕǞğ�ǇΕǦğ�Ψ̩Ħ˟Ƙ�ϴž̃�ĦΕٌƛğʃ�˚̩Ħɱ
̺̃зǦğμ�ȆĦ͙όūǞĦ͙�΢ԣ˾ˌ�ĜĦőŶĪ�μĪ�̺ƛğό̃�̴ό̩�ȆόƆμǇǞğ�ƱμǇΙ�ΨǞĦɱ�ӿ

ǯ˝̃�μĪ�ΨƆĦˌġ�ȉμʔɱ�ҷġ�ϡʃϏƚ�ĦΕΙ�ΨőŏőˇǞğ�̴ό̩�ĜĦőŶЬğ�˘̢ŨƋ�ʔ̮�պǯ͙Ьğ�ʃğό̃Īμ
΋ğʔɫłųзǞ�ǯƆĦ̮�ԣ̆�ȆόƆμǇǞğ�ǯ˻ɲ�μĪ

ɍ˝ųЬğp�ΨƚόłŨǦğ�ɍ˝ųЬğ�ϴž̃�ΨőžɽğʔǞğ�Ș͙ĦΙЬğ�ӿ�΋ğʔɫłųзǞ�˂ˇɫΙ�Ȇзɠ˻Ǟğ�μʅ�ȆόƆμǇǞğ�ğʕέ 
Ș͙ĦΙЬğ�ӿ�ȆόƆμǇǞğ�΋ʔɫłŨƋ�Ы�ZoΑų�՟�ȘΙ�ǯ̮Ī�ȆĦĽ˝Ιμ�ȆĦɲƱʃ�գ�ȘΙ�ǯ̮Ī�ƱʔɟŏΙ�ϴž̃�ϡόłɟƋ�ӤǞğ�ĜĦŨžǦğ�

ϞǇɽЬğ�ȆĦŒőĽǞğμ�oǥзŨǞğ�ǯńΙp�΢Ǉ̃όǞğ�ʿƱЬğμ�oΨɱόł̝Ǧğ�ȆĦ̩яǞğ�ǯńΙp�ΨőɲƱĦɫǞğ

϶žˌЬğ�Ψƚ ƱĦ˝ĽǞğ�ȘɱĦŶ�˘̢̩�΋ʔɫłųğ�պȆόƆμǇǞğ�ȘɟŶ�ʔŏ̃
ȆόƆμǇǞğ�˳Ι�Ǉ̩όłǦğ�˂ˇɫǦğ�Ψ̮Ħ˝Ǟğ�̈́žųμ

ǯő˾ūłǞğ�ĜĦŏƍĪ�ȆόƆμǇǞğ�˳̩ʔƋ�Ы

ΨžƆĦ̢Ǟğ ʃğόǦğ μĪ ǯ͙ ĶłžǞ ȡĽŨǦğƳĦ˾Ǟğ μĪ ɍžǦğ μĪ ΨƆǇƋЬĦƆ ΨŒžłΕǦğ Ș͙ĦΙЬğ ӿ ΨƚƱĦ˝ĽǞğ ȘɱĦŶ ΋ʔɫłŨƋ Ы 
ǧĦ˻łŶзǞ�

ǯ˝̃�μĪ�̕žƋ�μĪ�ΨőƛĦƆǇΪ͙�ΨΙʔˌ�μĪ�ΨƆĦˌġ�ȉμʔɱ�μĪ�̺ƚǇɱ�ȁόūƘ�ӿ�̈́Ǟʅ�ȡĽŨłƚ�ʔ̮�պЫġμ
ǯƆĦ͙�ĜĦŏńłųĦƆ�ΨžłĽΙ�  ʔƚĴƆ�ӒĦƆǇΪ͙�ƱĦőƋ�μĪ�Ψ̮Ħˢ�ƱʔˇΙ�ϡĪ�ʰΕžƋ�Ы�Zы͙�μĪ�ȁыƋ�μĪ�΢ʔƛğƳ�ΨƘόɫų�μĪه

ӐĦΪǦğ

Ψ̝ǞĦƋ�ΨőƛĦƆǇΪ͙�Ħٌ͙ зųĪ�μĪ�Ψƚ ƱĦ˝Ɔ�ȘɱğόŶ�΋ʔɫłŨƋ�Ы

ȁόž̢Ι�μĪ�ϡʃόΕ̃�ǯ͉ūƆ�ΦΙʔɫłŨƋ�Ы�ZΦĽƘĦɲ�ϴž̃�˳ˏόőǞ�ΑΕˇΙ�ΨƚƱĦ˝ĽǞğ�ȘɱĦŶ

΢ԓ̝Ǟ�Ψƚ ƱĦ˝ĽǞğ�ȘɱĦŶ�΋ğʔɫłųğ�΋ʔ̃�ʔŏ̃�μĪ�ΨƘĦőˇǞğ�ǯĽ̮�ʰĽ̢Ǧğ�Ș̃�Ψ̮Ħ˝Ǟğ�̈́žų�ǯˇ̩�ȘΙ�ʔ͙ ĴƋ�
Ψžƚόˢ

ΨˢǇ̝Ǧğ�΢ό̢Ǟğ�΋ʔɫłŨƋ�Ыμ�Ψ̮Ħ˝Ǟğ�̈́žų�ϴž̃�ό˝ɫƋ�Ы�պΨƚ ƱĦ˝ĽǞğ�ȘɱĦūƆ�Ψ̮Ħ˝Ǟğ�̈́žų�ǯőˌόƋ�ʔŏ̃�
ȘɟūǞğ�ĜĦŏƍĪ�Ψžƚόˢ�΢ԓ̝Ǟ�ȘɱĦūǞğ�ʰΕžƋ�Ы�ZΦőž̃

ĜĦőŶĪ�˳ˏό͙�պΦőž̃�ΨˢǇ̝Ǧğ�΢ό̢Ǟğ�΋ʔɫłŨƋ�Ы�ZЫ�΋Ī�зٌˇłΙ�ǷĦ͙ Ī�Ĝğόų�ΦŨέʔƋ�Ыμ�ȘɱĦūǞğ�϶̢žƋ�Ы�
ΦŨέʃ�μĪ�Φ̮ό̩

˱ǄĦūǞзńΙ�պΨőɲƱĦɫǞğ�Ș͙ĦΙЬğ�ӿ�ΦΙʔɫłŨƋ�Ы�Z˘̢̩�ΨőžɽğʔǞğ�Ș͙ĦΙЬğ�ӿ�ȆόƆμǇǞğ�ȘɟŶğ

μĪ�Ψƚ ƱĦ˝ĽǞğ�̝̈́Ƌ�Ы�ZϞǇɽĪ�ȆĦΪɲ�ϡĪ�ȘΙ�ȘɟŶ�Ȇğʔɱμ�μĪ�Ψ̮Ħˢ�ȆĦŒƚĦΪΙ�μĪ�ȆĦƚ ƱĦ˝Ɔ�΋ʔɫłŨƋ�Ы�
˂őɽǇƋ�Ƿμʃ�ĦΕΪǞʔ˻Ƌ�Ыμ�ĦΕΪɟžˇƋ�Ыμ�ȘɟūǞğ�΢ʔɱμ

ȆόƆμǇǞğ�̴ό̩�oϡόūǞğμ�ԋɫǞĦ͙p�ɘĽ˝Ƌ�Ы
ǯ˝̃�μĪ�̕žƋ�μĪ�ΨőƛĦƆǇΪ͙�ΨΙʔˌ�μĪ�ΨƆĦˌġ�ȉμʔɱ�μĪ�̺ƚǇɱ�ȁόūƘ�ӿ�̈́Ǟʅ�ȡĽŨłƚ�ʔ̮�պЫġμ
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ΨőƆǇ˻Ǟğ

ы͙�μĪ�ȁыƋ�μĪ�΢ʔƛğƳ�ΨƘόɫų�μĪ

ȆόƆμǇǞğ�ϴž̃�ĜĦǦğ�ʧǇƋ�Ы
ʰőǞ�ΦƘĪ�Ыġ�պԣ˝̢łǞğμ�ΨƆǇƋиǞ�ĦΙٌμĦ̢Ι�Ƿό͉őǞ�ȆόƆμǇǞğ�ΑőΕˇƋ�ȘΙ�ᾸǇǞğ�ϴž̃

Ψ˻˝̢Ɔ�Ʊό̝Ǟğ�ϴž̃�ĦΪɟŨΙğ�պΨőŏőˇǞğ�ȘΙ�ΨžƛĦų�ʃğόΙ�ȁĦ͉ŨƘğ�ǧĦɱ�ӿ�ZǯΙĦ͙�ǯ͉ūƆ�ĜĦΕžǞ�ĦΙٌμĦ̢Ι�
ΦŏɟŶ�μĪ�ȆόƆμǇǞğ�ҷġ�ΨžƛĦŨǞğ�ʃğόǦğ�ȁыƋ�ϡʃϏƚ�ʔ̮�ZĜğόΪǞĦƆ�ΨőŏőˇǞğ�̝̕ɲμ�Ψ̩Ħɲμ�ΨΕ̃ĦƘ�ʧĦΕ̮�

μĪ�ΨƆĦˌġ�ȉμʔɱ�μĪ�̺ƚǇɱ�ȁόūƘ�μĪ�ΨőƛĦƆǇΪ͙�ΨΙʔˌ�ȉμʔɱ�μĪ�΢ʔƛğǈǞğ�ΨƘόɫŨǞğ�ҷġ�ǯžĽΙ�όέμ�
ǯ˝̃

ǧόɽʔǞĦƆ�ΨĽƚǇ˾Ǟğ�ĜĦőŶЬğ�ȘΙ�Ħέԣ̆�μĪ�ȆĦƆμяǦğ�ǯńΙ�ǯƛğόŨžǞ�ɍΕŨƋ�Ы
ȆόƆμǇǞğ�ȘΙ�϶žɽğʔǞğ�ĜǈɠǞğ�ҷġ

ȆόƆμǇǞğ�ƱĦ˻ūłųğ�΢ǈΪɲĪ�̺ő˻Ƌμ�ΨőŏőˇǞğ�˧Ħ̝ƋƱğ�ƳμĦɠłƋ�ĜĦőŶĪ�˳ˊƋ�Ы
Ψ˝őɟǦğ�ĜĦőŶЬĦƆ�̕žƋ�μĪ�ǯ˝̃�ȉμʔɱ�ҷġ�̈́Ǟʅ�ϡʃϏƚ�ʔ̮�պЫġμ

ǯ˝̃�μĪ�ΨƆĦˌġ�ȉμʔɱ�ҷġ�̈́Ǟʅ�ϡʃϏƚ�ʔ̮�պЫġμ����ZΨőŏőˇǞğ�ϴž̃�ǯőΕɟłǞğ�Ψ˻ų�ƳμĦɠłƋ�ĜĦőŶĪ�˳ˊƋ�Ы�
΋ğʔɫłųзǞ�ǯƆĦ̮�ԣ̆�ȆόƆμǇǞğ�ǯ˻ɲ�μĪ�Ψ˝őɟǦğ�ĜĦőŶЬĦƆ�̕žƋ�μĪ
Αɠ͙�բ՞�ҸĦΕɲġp�Ψőŏőˌ�ǯ͉Ǟ�Αɠ͙�՟՞�\

ه
Ƿğόˌ�բ�΋ğʔɫłųğ�ʔŏ̃

ӿ�ǯ͉ūǞğ�Ǉ˟Ƙğp�˘̢̩�Ψ˻ƆğǇǞğ�ΨőŏőˇǞğ�΋ğʔɫłųğ�ʔŏ̃

ʔőǞğ�ǧμĦŏłΙ�Ș̃�ğʔٌő˻Ɔ�μĪ�ΨƆĦ̮Ʊ�Ƿμʃ�΋Ħ˻˝Ǟğ�̾ԓƋ�Ы�պ΋Ħ˻˝Ǟğ�Ψ̩Ħ˟Ƙ�ǷĦΕˊǞ

ȡĽŨƚμ�ȆğǇ˻ūłŨǦğ�̈́Ǟʅ�̺ő˻ƚ�ʔ̮�պЫġμ�ZȆόƆμǇǞğ�Ψőŏőˌ�ȘΙ�ԋ͙ Ī�ӌğμĪ�μĪ�Ħ ٌ̮ ĦĽˢĪ�΋ʔɫłŨƋ�Ы�
зٌ˝̃

ΨőƛĦƆǇΪ͙�ΨőĽ˝Ƌğʔ˻Ι�ȘΙ�ȁǇ̢ǞĦƆ�μĪ�Ψőɟˌ�ΨƚĦ̃Ʊ�ΨŒőƆ�ӿ�ȆόƆμǇǞğ�΋ʔɫłŨƋ�Ы

ӿ�̕˻ˏ�ȘΙ�ǷόƘĦ˻ƚ�ȘƚʕǞğ�oǧĦ̝ˢЬğ�̈́Ǟʅ�ӿ�ĦΕƆp�ʻĦɫŶЬğ�ΦΙʔɫłŨőǞ�ΑΕˇΙ�ԣ̆�ȆόƆμǇǞğ�ğʕέ�
̌ğчƱйǞ�ğό˻ˊɫƚ�ǥ�ĦΙ�Ψ̩Ǉ˻Ǧğμ�΢ԋɫǞğ�ΑΪˇ̢ŏƋ�μĪ�Ψőž̢˻Ǟğ�μĪ�ΨőŨɟǞğ�ȆĦ̮Ħ̃Эğ�μĪ�ΨőƘʔĽǞğ�ΨɟˇǞğ�
ʔ͙ ĴłžǞ�ǧĦ̝ˢЬğ�ϴž̃�̌ğчЭğ�ȡɠƚ�ZΨŏΙĭ�Ψ̢ƚǇ˝Ɔ�ȆόƆμǇǞğ�΋ğʔɫłųğ�Ψő̝ő͙�ǷĴūƆ��ȆğʃĦŶƱġ�ğό̢žłƚ�μĪ�

ȆόƆμǇǞĦƆ�ȧĽ˻Ǟğ�΋ʔ̃�ȘΙ
ȘƚʕǞğ�ʃğǇ̩Ьğμ�Ȇğόŏų�զ�ǇΕ̃�ȘΙ�ǯ̮Ьğ�ǧĦ̝ˢЬğ�ǯĽ̮�ȘΙ�΋ğʔɫłųзǞ�˂ˇɫΙ�ԣ̆�ȆόƆμǇǞğ�ğʕέ�
΢ԋɽ�μĪ�Ψ̩Ǉ˻Ι�ΑΪƚʔǞ�ȥŨőǞ�ȘƚʕǞğ�μĪ�Ψőž̢˻Ǟğ�μĪ�ΨőŨɟǞğ�μĪ�ΨőƘʔĽǞğ�ΑΪƋğƱʔ̮�ӿ�˂̢Ƙ�ȘΙ�ǷόƘĦ˻ƚ�

ӤǞğ�ǇˢĦɫǦğ�ΑΪ̩μ�ΨŏΙĭ�Ψ̢ƚǇ˝Ɔ�ȆόƆμǇǞğ�΋ğʔɫłųğ�Ψő̝ő͙�ǷĴūƆ�ȆğʃĦŶƱġ�μĪ�Ħ ٌ̩ ğчġ�ğό̢žłƚ�ǥ�ĦΙ�
ǧĦ̝ˢЬğ�΋ό̢ƚ�ЫĪ�ȡɠƚ�ZȆόƆμǇǞğ�ğʕΪƆ�ǧĦ̝ˢЬğ�ȧĽ˻ƚ�ЫĪ�϶˾Ľŏƚ�ZȆόƆμǇǞğ�΋ğʔɫłųğ�ĦΪőž̃�ϡό˝ŏƚ�

ΨƆĦ̮Ʊ�Ƿμʃ�ΨőǞԠǦğ�ΨƘĦőˇǞğ�μĪ�̕ő˟ŏłǞĦƆ

Ψƚ ƱĦ˝ĽǞğ�ΨΙǈɱ�ǧğʔĽłųĦƆ�΋ʔɫłŨΕžǞ�ȴόΕŨΙ�ԣ̆

΢ʔǦ�Ψƚ ƱĦ˝ĽǞğ�ȘɟūǞ�˂ˇɫΙ�ȘɟŶ�ƳĦΪɲ�΋ğʔɫłųğ�ϴɲǇٵƚ�\ǯˇ̝ŏΙ�ǯ͉ūƆ�Ψƚ ƱĦ˝ĽǞğ�ȘƚǈɫƋ�ʔŏ̃�
ǇΪŶ�ǯ͙�՛ł̃Ħų

Ыġ�ĦΪőǞġ�ǧόˌόǞğ�Ș͉Εƚ�Ы�ӤǞğ�Ș͙ĦΙЬğ�μĪ�Ψ̢ž˾Ǧğ�Ș͙ĦΙЬğ�μĪ�ΨǞόέĴǦğ�ԣ̆�̺ˢĦŏǦğ�ӿ�ȆόƆμǇǞğ�ȘɟŶğ�
ΨƘĦőˇǞğ�Ӱŏ̩�Ψ˝ųğόƆ

ΨĽˢƱ�ΨŒőƆ�ӿ�̾ƳĦΪɲ�΋ʔɫłŨƋ�Ы

ΨƚόŒΙ�ΨɲƱʃ�բ՞�XΨƚόŒΙ�ȆĦɲƱʃ�՟՞�Ψƚ ƱĦ˝ĽǞğ�ȘɟŶ�΢ƱğǇɱ�ΨɲƱʃ�Ƿό͉Ƌ�ǷĪ�ȡɠƚ
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ƱĦɠ̝ƘЫğμ�ǧĦ˻łŶзǞ�ΨžƆĦ̮�ĜĦőŶĪ�ĦΪƆ�̺ˢĦŏǦ�̾ƳĦΪɲ�ʿǇ˻ٵƋ�ЫZ

ΦΙğʔɫłųğ�ĦΪő̩�Ǉ˟ɟƚ�Ș͙ĦΙĪ�ӿ�̾ƳĦΪɲ�ǯ˾ūٵƋ�ЫZ

΢ƱĦőŨǞğ�̾ǇɟłƋ�ĦΕŏőƆ�ƳĦΪɠǞğ�ǯő˾ūƋ�ʔƛĦ̢žǞ�Ș͉Εƚ�Ы�պ΢ʃĦő̢Ǟğ�ĜĦŏƍĪ�ӿ�ΨΙзŨǞğ�ǷĦΕˊǞZ

μĪ�ȆĦ̝˟ŏǦğ�μĪ�ǧόɟ͉Ǟğ�μĪ�ΝĦőǦğ�΋ʔɫłŨƋ�Ы�ջƳĦΪɠǞğ�̕ő˟ŏłǞ�ΨΕ̃ĦƘμ�Ψ̩Ħɲ�ʧĦΕ̮�Ψ˻˝̮�΋ʔɫłųğ�
ΨőƛĦőΕő͙�ʃğόΙ�ϡĪZ

˳žƆ�μĪ�ΨőˏǇ˻Ǟğ�ΨƆĦˌйǞ�ΑΪˏǇ˻Ƌ�ȡŏɠłǞ�ǧĦ̝ˢЬğ�ǧμĦŏłΙ�Ș̃�ğʔٌő˻Ɔ�ƳĦΪɠǞğ�Ψƚ ƱĦ˝Ɔμ�ȘɱĦūƆ�˚̝łɱğ�
՛˾ǞĦĽǞğ�̌ğчġ�ȥɟƋ�ƳĦΪɠǞğ�΋ğʔɫłųğ�ǧĦ̝ˢЬğ�ϴž̃�϶˾Ľŏƚ�ZĜǈɲ�ϡĪZ

ΨőɟˇǞğ�ΨƚĦ̃ǇǞğ�̺̩ğǇΙμ�ȆĦő̝ūłŨǦğ�ӿ�ΨǞόΕɟǦğ�ȆĦɠłŏǦğ�ϴž �̃Ψƚ ƱĦŨǞğ�ɍƛğόžǞğμ�ʔ̃ğό̢Ǟğ�˳őΕɲ�˳ĽƋğZ
˘̢̩�ɎłŏǦğ�˳Ι�Ψ̢̩ǇǦğ�Ψƚ ƱĦ˝ĽǞğ�΋ʔɫłųğ

ȆόƆμǇǞğ�ǧόɱ�˅͙ǇƋ�ĦΪ͙ǇƋ�΋ʔ̃μ�Ψ̝őǞЬğ�̈́ƋĦƘğόőɱ�ҷġ�ΝĦĽłƘЫğ�ϴɲǇٵƚ

ΨőƘĦƍ�՟՞՞�Ș̃�ʔƚǈƋ�Ы��Ψžƚόˢ�΢ԓ̝Ǟ�ĜόˊǞğ�ƱʔˇΙ�ӿ�̴ʔɟƋ�Ы�Z
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ǯĽ̮�ɍőɟˌ�ǯ͉ūƆ�ȆόƆμǇǞğ�΋ğʔɫłųğ�Ψ̢ƚǇˢ�ğʔٌőɲ�ΑΪ̝ƚμ�ǯőǞʔǞğ�ğʕέ�ǯ˾ūǦğ�ĪǇ̢ƚ�ǷĪ�ȡɠƚ�
ΦΙğʔɫłųğ

ΨƘĦőˇǞğ�ĜğǇɲġμ�Φ͉ƚǇɟƋ�μĪ�ȆόƆμǇǞğ�ǯő˾ūƋ�ǯĽ̮�ʰĽ̢Ǧğ�Ș̃�ӐĦΪǦğ�ǯˇ̩�ȘΙ�ʔ͙ ĴƋ

Φ˻Ι�ǯΙĦ˻łǞğ�μĪ�Φ͉ƚǇɟƋ�ʔŏ̃�Φ˝̢ŨƋ�μĪ�ȆόƆμǇǞğ�ȡž̢Ƌ�Ы
ǯ˝̃�μĪ�̕žƋ�μĪ�ΨőƛĦƆǇΪ͙�ΨΙʔˌ�μĪ�ΨƆĦˌġ�ȉμʔɱ�μĪ�̺ƚǇɱ�ȁόūƘ�ӿ�̈́Ǟʅ�ȡĽŨłƚ�ʔ̮�պЫġμ

ΨƚƱĦ˝ĽǞğ�ȘɱĦŶ�μĪ�ȆόƆμǇžǞ�Ʊѷ�μĪ�ӒĦőΕő͙�ƱĦɠ̝Ƙğ�μĪ�ȁыƋ�μĪ�΢ʔƛğƳ�ΨƘόɫų�μĪ

ؿ
ǇɲĪ�պoȆĦőƘĦ˝žŨǞğ�ӿ�ĜĦŨɟǞğμ�ȁğό͙Ьğ�ӿ�ΨžƛĦŨǞğ�ʃğόǦĦ͙p�ΨłƆĦƍ�ԣ̆�μĪ�ΨŏɽĦų�̴ĦĽˢĪ�ǯőˌόƋ�ʔŏ̃�

ǯő˾ūłǞğ�ĜĦŏƍĪ�ȆğǇ˝̮�μĪ�ǯƛğόų�ȁыƋ�΋ʔ̃�ȘΙ�ʔ͙ ĴłžǞ�Ħ ٌ̢ ĽŨΙ�ΨƆǇɠƋ

ĦΪ˻ˏ�պΨőŏőˇǞğ�ϴž̃�̴ĦĽˢЬğ�ȘΙ�ʔƚʔ˻Ǟğ�μĪ�Ψžő̢ƍ�ĜĦőŶĪ�˳ˏμ�ʔŏ̃
ȆĦĽńǞğ�ϴž̃�˔Ħ̝ɟžǞ�̕ˇłŏǦğ�ӿ

̴ĦĽˢЬğ�ˑό̢ų�μĪ�ΨžƛĦŨǞğ�ʃğόΕžǞ�ȁыƋ�μĪ�ǯ˝̃�ȉμʔɱ�ҷġ�̈́Ǟʅ�ϡʃϏƚ�ʔ̮�պЫġμ

ه
όłŨΙ�ɍ˝ų�ϴž̃�ԣŨƚ�ȆόƆμǇǞğ�ǯ˻ɲğμ�ϴž̝ŨǞğ�ΨőŏőˇǞğ�̴ό̩�ĦΪ˻ˏ�պΨžő̢ƍ�ĜĦőŶĪ�ǯőˌόƋ�ʔŏ̃

ǯő˾ūłǞğ�ĜĦŏƍĪ�Ψ˝őɟǦğ�ĜĦőŶиǞ�̕žƋ�ȉμʔɱ�μĪ�ǯƛĦŨǞğ�ȁĦ͉ŨƘğ�ҷġ�̈́Ǟʅ�ϡʃϏƚ�ʔ̮�Ыġμ

ΨőˏƱиǞ�Ȇзɠ˻Ǟğ�ΨŨΙзΙ�ϴž̃�ĦΕٌƛğʃ�˚̩Ħɱ�պȆόƆμǇǞğ�΋ğʔɫłųğ�ʔŏ̃
Ψ˝őɟǦğ�ĜĦőŶЬĦƆ�̕žƋ�μĪ�ǯ˝̃�ȉμʔɱ�ҷġ�̈́Ǟʅ�ϡʃϏƚ�ʔ̮�պЫġμ

ϡЬ�Ʊό̝Ǟğ�ϴž̃�ǯ˾ūǦğ�ΨƆĦɠłųğ�ΨőƘĦ͉Ιġ�ȘΙ�ʔ͙ ĴƋ
�ƱƳ�ϴž̃�˘˾ˏğ�պǇ˝ɽ�ϡĪ�ʃόɲμ�ӿ�̈́ūǞğ�ʔŏ̃�ZȆόƆμǇǞğ�̾ǇɟƋ�ĜĦŏƍĪ�ȉʔɟƚ�ʔ̮�ϷɲĦ̝Ι�̮̕όΙ�
μĪ�ϞǇɽĪ�̌ğǇˢĴƆ�μĪ�΋ʔɫłŨǦĦƆ�Ʊѷ�̴ĦɟǞġ�μĪ�ΨƆĦˌġ�ȉμʔɱ�ӿ�̈́Ǟʅ�ȡĽŨłƚ�ʔ̮�Ыġμ�պ̌Ħ̢ƚЭğ�

Ψ˝őɟǦğ�ĜĦőŶЬĦƆ
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՛Ɔ�ȴμğԓƚ�ΨƆόˢƱ�̴Ħ˝Ƙμ�ΨƚόŒΙ�ΨɲƱʃ�բ՞μ�՞�՛Ɔ�ĦΪő̩�΢ƱğǇɟǞğ�ȆĦɲƱʃ�ȴμğԓƋ�ΨŒőƆ�ӿ�ȆόƆμǇǞğ�΋ʔɫłųğ�
ա՞U�՛Ɔ�Φő̩�΢ƱğǇɟǞğ�ȆĦɲƱʃ�ȴμğԓƋ�ΨƆǇƋЬğ�ȘΙ�

ه
ǧĦɽμ�̌Ħɲ�ǷĦ͉Ι�ӿ�ȆόƆμǇǞğ�ȘƚǈɫłƆ�Α̮�Zրզգμ�րգ�
րէ՞μ�ր՟՞�՛Ɔ�ȴμğԓƚ�ΨƆόˢƱ�̴Ħ˝Ƙμ�ΨƚόŒΙ�ΨɲƱʃ�դ՞μZ

μĪ�ǯ˝̃�μĪ�̕žƋ�μĪ�ΨőƛĦƆǇΪ͙�ΨΙʔˌ�μĪ�ΨƆĦˌġ�ȉμʔɱ�μĪ�̺ƚǇɱ�ȁόūƘ�ӿ�ǇΙЬğ�ȡĽŨłƚ�ʔ̢̩�պЫġμ�
Ψƚ ƱĦ˝ĽǞğ�ȘɱĦŶ�μĪ�ȆόƆμǇžǞ�Ǉɽĭ�Ʊѷ�μĪ�ӒĦőΕő͙�ƱĦɠ̝Ƙğ�μĪ�ȁыƋ�μĪ�΢ʔƛğƳ�ΨƘόɫų

ʔƚʔɲ�ǷĦ͉Ι�ӿ�ȆόƆμǇǞğ�΋ğʔɫłųğ�μĪ�ǷĦ͉Ǧğ�ʔƚʔɠł͙p�ΨőžɽğʔǞğ�ΨŒőĽǞğ�ӿ�΢ԣĽ͙�Ȇğԣő˾Ƌ�ȉμʔɱ�ǧĦɱ�ӿ�
ǯńΙ�ǷĦ͉Ǧğ�ӿ�΢ʃόɲόǦğ�ĜĦőŶЬğ�ȡőƋǇƋ�΢ʃĦ̃ġ�μĪ

�Ψ˝ƚǇɫǞğ�՛ő˻Ƌ�΢ʃĦ̃ġ�ȡɠƚ�պoȆЫμĦ˝Ǟğμ�ѤğǇ͉Ǟğμ�ȆĦΪɲόǞğ
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ΨőƆǇ˻Ǟğ



ȆĦƘό͉Ǧğμ�ǇΪ˟Ǧğ 3.1

ɎłŏǦğ�ȆĦ̝ˌğόΙ .3

ǯő˾ūłǞğ�ΨŶĦŶ ƱόˇǞğ�΢ʔɱμ

ʿǇ˻Ǟğ�ΨŶĦŶ

όƚԣłŨǞğ�ΨƚπƱ

΋ʃĦˇłžǞ�˳ƘĦǦğ�˘ƚяǞğ
΢ƱğʔǦğ�Ψžɠ˻Ǟğ ΢ƱğʃЭğ�Ψžɠ̃

ȆόˇǞğ�ԋ͉Ι

ƱğʔőžǞğ�΋Ħ˟Ƙ

ΨőŏőˇǞğ

̌Ħ̢ƚЭğ�ƱƳ

Ψ̮Ħ˝Ǟğ�ȴĦł̝Ι
ѬőƛǇǞğ

ȘɟūǞğ�ʕ̝ŏΙ 
ϡμʔőǞğ

220 |                                |   Keenon Robotics Ƿμʃ�ҤʕǞğ�ǯőˌόłǞğ�ǥĦ̃�ӿ�΢ʔƚʔɠǞğ�΢ƱόńǞğ�ǈƚ ǈ˻Ƌ



ȆĦ̝ˌğόǦğ 3.2

ȆĦ̝ˌğόǦğ ѻŏ˻Ǟğ

Keenbot T5

 ΑΙ 1205���ΑΙ�502 ��ΑΙ�506΋

ȘΙ�ҷμЬğ�Ψ̢Ľ˝ǞğpΑžΙ�՟զզ�ΑžΙ�բ՞բ�ΑžΙ�բէ՞ 
ӌğόˇǞğp

Αɠ͙�գ՞

Αɠ͙�՟՞

ȉu΋�՟մՠ

Wi-Fi

՟ՠΨ̃ĦųuԣĽΙĪ�ȥǞό̩�բզ�ǇΕłŨΙ�ƱĦőƋ 

ˑğμ�գ՞

ԣĽΙĪ�՞մգ﹥�ʃğʔ˻łųЫğ�ƱĦőƋ

Ψ̃Ħų՟գ~՟ՠ 

Ψ̃Ħų�ՠ՞՞՞՞

΢ƱğǇɟǞğ�ΨɲƱʃ: °C ~ 40��#պ�ր85���ր5 \ΨƆόˢǇǞğ

ʰ͉Ǟ�ՠ՞՞՞՞~ա՞՞�ΨőžɽğʔǞğ�Ș͙ĦΙЬğ�ӿ

Ψɟ˝ŨǦğ�ȆĦőˏƱЬğ�Ȇğʅ�Ψ̩ĦɠǞğ�ΨőžɽğʔǞğ�Ș͙ĦΙЬğ 
ĜĦŨžǦğμ

ΨƚόŒΙ�ΨɲƱʃ�դ՞~ա՞U\΢ƱğǇɟǞğ�ΨɲƱʃ
ԓΙ�՟՞՞՞�Ș̃�ʔƚǈƚ�Ы�\˧Ħ̝ƋƱЫğ

ƳğǇ˝Ǟğ

˧Ħ̝ƋƱЫğ���ʿǇ˻Ǟğ���ǧό˝Ǟğp�ȆόƆμǇǞğ�ʃĦ˻ƆĪ

˧Ħ̝ƋƱЫğ���ʿǇ˻Ǟğ���ǧό˝Ǟğp�ΨőŏőˇǞğ�ʃĦ˻ƆĪ

ΨŏΕˊΙ�ԣ̆�ȘɟūǞğ�Ȇğʔɱμp�ǷƳόǞğ

Ψ̢Ľˢ�ǯ͉Ǟ�Ϟόˇ̢Ǟğ�Ψ˻ŨǞğ

Ϟόˇ̢Ǟğ�ԣŨǞğ�Ψ̃у

 Ψ͉ĽūǞğ�ΨΪɲğμ 

ΨƚƱĦ˝ĽǞğ�Ψ˻ų  

Ψ̮Ħ˝Ǟğ 

ʃğʔ˻łųЫğ�ƱĦőƋ�U�΢Ʊʔ̢Ǧğ 

ǇΕ˻Ǟğ�U�ΨƚƱĦ˝ĽǞğ�ǇΕ̃

϶žő˾ūłǞğ

ΨƆόˢǇǞğ�̴Ħ˝ƘuȆόƆμǇǞğ�ǯő˾ūƋ�΢ƱğǇɱ�ΨɲƱʃ

˧ό˝ŨǞğ

ǯΕ˻Ǟğ�ΨŒőƆ

ȘƚǈɫłǞğ�ΨŒőƆ

ΨőƆǇ˻Ǟğ
221|                                |   Keenon RoboticsǷμʃ�ҤʕǞğ�ǯőˌόłǞğ�ǥĦ̃�ӿ�΢ʔƚʔɠǞğ�΢ƱόńǞğ�ǈƚ ǈ˻Ƌ



     ǯ̮Ī�ҷġ�Ψƚ ƱĦ˝ĽǞğ�ϞόłŨΙ�ǧόˌμ�ʔŏ̃�μĪ�ҷμЬğ�΢ǇΕžǞ�ΦΙğʔɫłųğ�ʔŏ̃�ǯΙĦ͉ǞĦƆ�ȆόƆμǇǞğ�ȘɟŶğ�
րՠ՞�ȘΙ

ѿɽЬğ�ǷόžǞğ�ҷġ�ӐĦΪǦğ�чϏΙ�ǷόǞ�ǧόɟƋ�ʔŏ̃�ȘɟūǞğ�ǯΕł͉ƚ
     ȘɟūǞğ�ĜĦŏƍĪ�ȆόƆμǇǞğ�΋ʔɫłŨƋ�Ы

�����Ψžƚόˢ�΢ԓ̝Ǟ�΋ğʔɫłųğ�Ƿμʃ�ȆόƆμǇǞğ�̾ǇƋ�ʔŏ̃�ȘƚǇΪŶ�ǯ͙�΢ǇΙ�ǯΙĦ͉ǞĦƆ�ȆόƆμǇǞğ�ȘɟŶğ

ȘɟūǞğ�ʕ̝ŏΕƆ�ӐĦΪǦğ�ǯˌμμ�պȆόƆμǇǞğǇΪˤ�ӿ�ϡμʔőǞğ�ȘɟūǞğ�ʕ̝ŏǦ�϶ˢĦ˝Ǧğ�ĜĦ˝˾Ǟğ�ɍł̩ğ

ǯő˾ūłǞğ .4

պȘɟūǞğ�ΨŶĦŶ�ҷġ�ǯ̢łƘğμ�ΨŶĦūǞğ�ʰǦğ�ZȘɟūǞğ�ĜʔƆ�ʔŏ �̃ǇΕɱЬğ�ǷόžǞğ�ҷġ�ӐĦΪǦğ�чϏΙ�ǷόǞ�ǧόɟłƚ�
΋ʔ̢łǞğ�ʔő̮�ȘɟūǞğ�ǷĪ�ǇΪ˟ٵƋ�ӤǞğμ

϶̢ĽłǦğ�ȥ̮όǞğ

ǯΙĦ͉ǞĦƆ�ǷόɟūΙ

ȆόƆμǇǞğ�ǯő˾ūƋ�ǯĽ̮�Ψ̮Ħ˝Ǟğ�ǯĽ͙�ǯˇ̩ğZ

�Ψ̢ő̮ʃ �Ψ̃Ħų01��

ȆόƆμǇǞğ�ȘɟŶ 4.1

̉

̉
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Ș͙ĦΙЬğ�μĪ�Ψ̢ž˾Ǧğ�Ș͙ĦΙЬğ�μĪ�ΨǞόέĴǦğ�ԣ̆�̺ˢĦŏǦğ�ӿ�ȆόƆμǇǞğ�ȘɟŶğ
 ӒĦ̢žłǞğ�ȘɟūǞğ�ΨőˌĦɽ�ϴž̃�ȆόƆμǇǞğ�ϡόłɟƚ�ZΨƘĦőˇǞğ�Ӱŏ̩�Ψ˝ųğόƆ�Ыġ�ĦΪőǞġ�ǧόˌόǞğ�Ș͉Εƚ�Ы�ӤǞğ 
ӒĦ̢žłǞğ�ȘɟūžǞ�ĦΪƆ�ǧĦˇƋЫğμ�ĦΪł̢ƆĦ˝ΕƆ�΋ό̢ƚμ�ȘɟūǞğ�΢ʔɱμ�˳̮όΙ�ĦőٌƛĦ̢žƋ�ȆόƆμǇǞğ�ʃʔɟőų�ZҤʕǞğ 

Ħƚٌμʔƚ�ȘɟūžǞ�ΦǞĦųƱġ�ʔŏ̃�μĪ�րգ�ҷġ�ΨƚƱĦ˝ĽǞğ�ϞόłŨΙ�ʿĦ̝ɫƘğ�ʔŏ̃

ȘɟūǞğ�΢ʔɱμ�ȡő͙ǇƋ�ҸĦłǞğ�ǯ͉ūǞğ�ɍˏόƚ
�ȆĦ̢Ľ˝Ǟğ�ʃʔ˻łǦğ�΋Ħ˻˝Ǟğ�ǯőˌόƋ�ȆόƆμǇƆ�ΨˌĦɫǞğ

϶ˢĦ˝Ǧğ�ĜĦ˝˾Ǟğ�̺ž̆Īμ�ӐĦΪǦğ�ǯˇ̩ğ ̉

̉ ΨőƆǇ˻Ǟğ
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ǯő˾ūłǞğ�̌Ħ̢ƚġuǯő˾ūłǞğ 4.2

϶ˢĦ˝Ǧğ�ĜĦ˝˾Ǟğ�ȥɟƋ�ȘΕƚЬğ�ȡƘĦɠǞğ�ϴž̃�պȆόƆμǇǞğ�ȘΙ�϶̝žɫǞğ�ĜǈɠǞğ�ӿ�ѬőƛǇǞğ�ȴĦł̝Ǧğ�ʔɲόƚ

ǯő˾ūłǞğ
ĦĽٌƚ Ǉ̢Ƌ�ΨőƘĦƍ�բ՞�̴Ǉ˾łŨőų�ϡʕǞğμ�պȆόƆμǇǞğ�ǯő˾ūłǞ�΢ʔɱğμ�΢ǇΙ�ѬőƛǇǞğ�ȴĦł̝Ǧğ�ϴž̃�˘˾ˏğ

ǯő˾ūłǞğ�̌Ħ̢ƚġ
ĦΪŨ̝Ƙ�ǯő˾ūłǞğ�Ψ̢ƚǇ˝Ɔ�պȆόƆμǇǞğ�ǯő˾ūƋ�̌Ħ̢ƚЭ�΢ʔɱğμ�΢ǇΙ�ѬőƛǇǞğ�ȴĦł̝Ǧğ�ϴž̃�˘˾ˏğ

̉

̉

̌Ħ̢ƚЭğ�ƱƳ�ǯő˾ūƋ 4.3

ǯΕ̃�ĜĦŏƍĪ�Ħƚٌμʔƚ�ȆόƆμǇǞğ�̈́ƚǇɟƋ�\̌Ħ̢ƚЭğ�ƱƳ�ϴž̃�˘˾ˊǞğ�ǧзɽ�ȘΙ�ȆόƆμǇǞğ�̮̕μĪ�պΨőǞĦłǞğ�ȆЫĦɟǞğ�ӿ

Ș̃�̕žłɫΙ�ΝĦɠƋğ�ӿ�̾ǇɟłǞğ�ǯńΙp�϶˻őĽˢ�ǯ͉ūƆ�ȆόƆμǇǞğ�ǯΕ̃�΋ʔ̃
Ψ˝őɟǦğ�ΨŒőĽǞĦƆ�ƱğѷĪ�ӿ�ȡĽŨłǞğ�ΨőǞĦΕłɱğμ�oΦǞ�ʃʔɟǦğ�ΝĦɠƋЫğ
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ǇΕɱЬğ�ƱǈǞğ�ϴž̃�˘˾ˊǞğ�ǧзɽ�ȘΙ�Φž˾Ŷμ�ǯ͉őΪǞğ�ǯ̝ųĪ�Ƿό͉őžőŨǞğ�ȘΙ�˧όŏˇǦğ�ĜĦ˝˾Ǟğ�ɍł̩ğ�\Ψ˟ɱзΙ�
՛ΕőǞğ�ϴž̃

ϣƱğό˝Ǟğ�ȆЫĦɱ�ӿ�ǯΙĦ˻łǞğ
 ǯńΕƋ�ϣƱğόˢ�ΨǞĦɱ�ϡĪ�ӿ�μĪ�϶˻őĽˢ�ǯ͉ūƆ�ȆόƆμǇǞğ�ǯΕ̃�΋ʔ̃�ΨǞĦɱ�ӿ

ȆЫĦɱ�ӿ�̌Ħ̢ƚЭğ�ȴĦł̝Ι�ϴž̃�˘˾ˊǞğ�ǧзɽ�ȘΙ�ȆόƆμǇǞğ�̌Ħ̢ƚġ�̈́ŏ͉Εƚ�պΨ˝őɟǦğ�ΨŒőĽžǞ�ğʔٌƚʔΪƋ 
ȆόƆμǇǞğ�ϴž̃Ī�ϣƱğό˝Ǟğ

ϣƱğό˝Ǟğ�ȆЫĦɱ�ӿ�̌Ħ̢ƚЭğ�ƱƳ
ӿ�ΦőǞġ�ƱĦūǦğ�ΝĦɠƋЫğ�ӿ�̺̩ǇƆ�ȴĦł̝Ǧğ�ǇƚμʔłƆ�Α̮�պΨő˻őĽ˝Ǟğ�ΦłǞĦɱ�ҷġ�ȆόƆμǇǞğ�΢ʃό̃�ȘΙ�ʔ͙ ĴłǞğ�ʔ˻Ɔ 

϶˻őĽ˝Ǟğ�ǯő˾ūłǞğ�̕ƘĴłŨƚ�ȆόƆμǇǞğ�ǯ˻ɲğμ�ϴž̃Ьğ�ӿ�ϣƱğό˝Ǟğ�ȆЫĦɱ�ӿ�̌Ħ̢ƚЭğ�ȴĦł̝Ι

Ψ̮Ħˢ�ȆόƆμǇǞğ�̺ž˝őŨ̩�պƱʔɟŏΙ�ϴž̃�ϣƱğό˝Ǟğ�ȆЫĦɱ�ӿ�̌Ħ̢ƚЭğ�ƱƳ�ϴž̃�˘˾ˊǞğ�ΑƋ�ğʅġ�\Ψ˟ɱзΙ 
ΨƆĦˌġ�ȉμʔɱ�ӿ�ȡĽŨłƚ�ʔ̮�ĦΕΙ�պӃğʕǞğ�Ʊόˇ̢Ǟğ�ȡĽŨƆ�Ψ͙ǇɟǞğ�ǯˌğόőųμ�Ψő͙Ǉɱ

̉

ΨőƆǇ˻Ǟğ
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̺ƛğό˻Ǟğ�ȡŏɠłƆ�ΨƚĦΕɟǞğ
ӿ�ZΦΪɲğόƋ�ӤǞğ�̺ƛğό˻Ǟğ�Ǉƚʔ̢łǞ�΢ʃʔ˻łΙ�ƱĦ˻ūłųğ�΢ǈΪɲĪ�ϴž̃�ϡόłɟƚ�ȶĦΙʔƘğ�˘˝ɫΙ�ɎłŏǦğ�΋ʔɫłŨƚ 
̈́Ǟʅ�ԣ̆μ�΢ʔƛğǈǞğ�Ψ̃ыǞğ�ӿ�Α͉ɟłǞğμ�̮̕όłǞğμ�ϏˢĦĽłǞğ�ȆόƆμǇžǞ�Ș͉Εƚ�պԣ˝ɽ�̮̕όΙ�ȉμʔɱ�ΨǞĦɱ 

ƱĦŨǦğ�ǷĦ͙�ğʅġ��ZĦőٌƋόˌ�ğǇٌΙĪ�ΝƱğʔˌġ�ҷġ�Ψ̩ĦˏЭĦƆ�պʻĦɫǞğ�ΝǇƚʔ̢Ƌ�ϴž̃�ĜٌĦŏƆ�̺ƛğό˻Ǟğ�ȡŏɠƋ�̕ƛĦˤμ�ȘΙ 
˘˾ˊǞğ�ϴɲǇٵƚ�պӒόˏμ�Ӄόˌ�ΦőĽŏƋ�Ʊğʔˌġ�ӿ�ǇΕłųğμ�պ̺ƛĦ˻Ǟğ�ȡŏɠƋ�ȘΙ�ȆόƆμǇǞğ�Ș͉Εłƚ�ǥμ�ĦΕٌɱʃǈΙ 

̺ƛĦ˻Ǟğ�ΨǞğƳġ�μĪ�ğʔٌő˻Ɔ�ȆόƆμǇǞğ�̈́ƚǇɟłǞ�ϣƱğό˝Ǟğ�ȆЫĦɱ�ӿ�̌Ħ̢ƚЭğ�ȴĦł̝Ι�ϴž̃

ΨőƛόˊǞğμ�ΨőƋόˇǞğ�ǇΙğμЬğ
ǇΕłŨΙ�ǯ͉ūƆ�ǇƚʕɟłǞğ�ȴĦĽˇΙ�˅Ιόƚ�\΋ʃĦˇƋ�ȉμʔɱ�ΨǞĦɱ�ӿ
�ǇΕłŨΙ�ǯ͉ūƆ�ǇƚʕɟłǞğ�ȴĦĽˇΙ�˅Ιόƚ�\̌Ħ̢ƚЭğ�ƱƳ�ϴž̃�˘˾ˊǞğ

ĦΕٌƛğʃ�ĦŒٌőˊΙ�ǇƚʕɟłǞğ�ȴĦĽˇΙ�ǯ˟ƚ�\ȆόƆμǇǞĦƆ�ǯ˝̃

̉

̉
ʓ
ʔ
ʕ
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˳ˏόǞğ�ʔƚʔɟƋ 4.4

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�˳ˏμμ�ǯőˌόłǞğ�˳ˏμ�\Ψ̝žłɫΙ�ȆĦέόƚƱĦŏőŨǞ�˧ĦˏμĪ�ΨŨΕɫƆ�ȆόƆμǇǞğ�ӃĴƚ�
ʃзőǦğ�ʔő̃�˳ˏμμ�чĦĽǦğ�ǯőˌόłǞğ�˳ˏμμ�΢ʃʔ˻łǦğ�ȆĦΪɠǞğ�˳ˏμμ

ǯőˌόłǞğ�˳ˏμ
ʔ˻Ɔ�Z΢ʔɱğμ�ΨǞόɲ�ӿ�΢ʃʔ˻łΙ�ȆЫμĦ˝Ǟ�΋Ħ˻˝Ǟğ�ǯőˌόƋ�ȆόƆμǇžǞ�Ș͉Εƚ�պǯőˌόłǞğ�˳ˏμ�ӿ

ȆόƆμǇǞğ�˘˝ɫőų�պȆЫμĦ˝Ǟğ�΋Ħ̮ƱĪ�ǧĦɽʃġμ�ӌğόˇǞğ�̴ό̩�Ƿό̝žłɫΙ�ĜзΕ̃�ĦΪĽžˢ�ӤǞğ�̴ĦĽˢЬğ�˳ˏμ 
ǯőˌόƋ�˧уЬ�ǯőˌόłžǞ�ĦőٌƛĦ̢žƋ�ƱĦŨΙ�ǯˊ̩Ī

ǯőˌόłǞğ

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ

чĦĽǦğ�ǯőˌόłǞğ

ȆĦ͙ƱĦĽΙ

΢ʃʔ˻łΙ�ȆĦΪɲ

΢ʃό̃

Ħ̴ńĽƘğȆğʃğʔ̃Эğ

Ī˫Ƿϡ΢�˧ϡʃ�ğǧ΋ϡǧğʃ�XX�˫ǷğĜ�̌Ʊ̴΢�ʣȆğƱƳ

΢ʃό̃

ʰžŨǞğ�˳ˏόǞğȁĦέʅ

ğǇٌɽϏΙ�ΨΙʔɫłŨǦğ

A 

ˑĦ̢ŏǞğ�˳őΕɲ

Ψ̩Ħˏġ�̴ό �̩Ǉ̢Ƙğ

B             C

���� ���� ���� ����

����

����

���� ���� ���� ����

���� ���� ���� ���� ����
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3L

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�˧
˳Ι�Ħ ٌ̢ ĽŨΙ�ʃʔɟΙ�ƱĦŨΙ�ǧόˢ�ϴž̃�ȆόƆμǇǞğ�Ʊμʔƚ�պΨ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�˳ˏμ�ӿ

ȆĦŏő˻Ǟğ�ʕɽĪ�μĪ�ΨΕ˻ˢЬğ�ΨƆǇɠłǞ�ĜзΕ˻Ǟğ�ό̃ʔƚμ�ΨőɠƚμԓǞğ�ʃğόǦğ�μĪ�ϞόžɟǞğ�μĪ�ΨőƋğʕǞğ�ΨΙʔɫǞğ�ȆĦƆμяΙ 
ʿǇ˻Ǟğ�ΨŶĦŶ�μĪ�ȆόˇǞğ�̺ƚǇˢ�Ș̃

ΨőƆǇ˻Ǟğ
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΢ʃό̃

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�˅˻Ɔ�̈́Ũ̝ŏǞ�΋ʔ̮

ǯő˾ūłǞğ�ʔő̮

ȥ̮ϏǦğ�̌Ħ̢ƚйǞ�ΨŶĦūǞğ�ϴž̃�ǷĦ͉Ι�ϡĪ�ӿ�Ǉ̢ƘğZ

΢ʃό̃

ȁĦέʅ

чĦĽǦğ�ǯőˌόłǞğ

чĦĽǦğ�ǯőˌόłǞğ�˳ˏμ
ZȆĦΪőɲόłǞğ�ȡŨɱ�ΨǞμĦˢ�ϡĪ�΋ʔɫƚμ�΋зłųЫğ�Ψ˝̢Ƙ�ʔŏ̃�ȆόƆμǇǞğ�̢̕ƚ�պчĦĽǦğ�ǯőˌόłǞğ�˳ˏμ�ӿ 

˳ˏόǞğ�ğʕέ�΋ʔɫłŨٵƚ�ZĦőٌƛĦ̢žƋ�˧όɲǇǞğ�ȘΙ�ЫٌʔƆ�ΨőǞĦłǞğ�ΨΕΪǦğ�ĜğʃЬ�̾Ħŏέ�ȆόƆμǇǞğ�Ǉ˟łŏƚ�պǯőˌόłǞğ�ʔ˻Ɔ 
ϞǇɽЬğ�ΨžƍĦΕǦğ�ȆĦέόƚƱĦŏőŨǞğμ�Α̃Ħ˝Ǧğ�ӿ�Ψ˻ƚыǞğ�ȆĦĽɲόǞğ�ȆĦΙʔɽ�ӿ�ȡǞĦ˾Ǟğ�ӿ

΢ʃό̃
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ĜĦŏ̆�XX�ʃзőǦğ�ʔő̃�Ψőŏ̆Ī

ƳƱĦłų�Ψ̮Ǉ̩

ʔő̃�ӌĦ̆Ī

ƳƱĦłų�Ψ̮Ǉ̩

ʔő̃�ӌĦ̆Ī
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Ħ̴ńĽƘğ

ΨΕƛĦ̮

ĜĦŏ̆�XX�ʃзőǦğ�ʔő̃�Ψőŏ̆Ī

ƳƱĦłų�Ψ̮Ǉ̩

ʔő̃�ӌĦ̆Ī

ƳƱĦłų�Ψ̮Ǉ̩

ʔő̃�ӌĦ̆Ī

ʔő̃�ӌĦ̆Ī

ĜĦŏ̆�XX�ʃзőǦğ�ʔő̃�Ψőŏ̆Ī

ǷĦŨΙĦƘ�ҽόŶ

ƳƱĦłų�Ψ̮Ǉ̩

ǷĦŨΙĦƘ�ҽόŶ

ʃзőǦğ�ʔő̃�˳ˏμ
ǯőΕ˻Ǟğ�ʃзőΙ�ʔő˻Ɔ�ǧĦ̝łɱзǞ�

ه
ǷĦ̆Ī�ǯő˾ūƋ�ȆόƆμǇžǞ�Ș͉Εƚ�պʃзőǦğ�ʔő̃�˳ˏμ�ӿ

΢ʃʔɟǦğ�ΨΪɲόǞğ�ҷġ�ǧόˌόǞğ�ʔ˻Ɔ�ϞǇɽЬğ�Ȇз˝˻Ǟğ�μĪ

ǯőˌόłǞğ�
ه
ƱĦɲ

΋

ȥ̮ϏǦğ�̌ Ħ̢ƚйǞ�ΨŶĦūǞğ�ϴž �̃ǷĦ͉Ι�ϡĪ�ӿ�Ǉ̢Ƙğ

����
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ȁĦέʅ

ǯ͉Ǟğ�ĜĦ˾Ǟġ

ΑłΕłƋЫμĦˢ�ΨǞμĦˢ������ʔƚʔɟƋ�ΑƋ

΢ʃʔ˻łΙ�ȆĦΪɲ ΢ʃό̃

ȁĦέʅ ΑłΕłƋЫμĦˢ�ΨǞμĦˢ������ʔƚʔɟƋ�ΑƋ

ǯőˌόłǞğ�˳ˏμ
ΨőǞĦłǞğ�Ȇğό˝ɫǞĦƆ΢ʃʔɟǦğ�ΨǞμĦ˝Ǟğ�ҷġ�΋Ħ˻˝Ǟğ�ǯőˌόłǞ�ΨΙĦ̃�Ψ̝ˇƆ�ǯőˌόłǞğ�˳ˏμ�΋ʔɫłŨٵƚ

ջ΋зłųЫğ�˳̮όΙ�ҷġ�ǯőˌόłǞğ�˳ˏμ�ʃʔɱ
ջo˘̢̩�΢ʔɱğμ�ΨǞμĦ˝Ǟ�΢ʔɱğμ�Ψőŏőˌp�ӌğόˇǞğ�̴ό̩�̴ĦĽˢЬğ�˳ˏ

ջΨΪɲόǞğ�ΨǞμĦ˝Ǟğ�Α̮Ʊ�ǯɽʃĪμ�ΨŶĦūǞğ�̴ό̩�̴ĦĽˢЬğ�ϴž̃�ϡόłɟƋ�ӤǞğ�ΨőŏőˇǞğ�˳ˏ
ջΨΕΪǦğ�ȆόƆμǇǞğ�ĪʔĽőǞ�ǯőˌόłǞğ�ĜʔƆ�ϴž̃�˘˾ˏğ�պΨǞμĦ˝Ǟğ�Α̮Ʊ�ǧĦɽʃġ�ʔ˻Ɔ

պǯőˌόłǞğ�ĜĦŏƍĪ�ZĦ ٌ̢ ĽŨ  Ι�ʃʔɟǦğ�ƱĦŨǦğ�ǧόˢ�ϴž̃�ԣŨǞğ�ǧзɽ�ȘΙ�ΨΪɲόǞğ�ҷġ�Ψ̃ыƆ�ȆόƆμǇǞğ�ǯˇƚٵ
ջƱό̝Ǟğ�ϴž̃�Ħłٌ̮ϏΙ�ȆόƆμǇǞğ�̌Ħ̢ƚЭ�ȆόƆμǇǞğ�ΨŶĦŶ�ϴž̃�̌Ħ̢ƚЭğ�ǇΙĪ�ϴž̃�˘˾ˊǞğ�̈́ŏ͉Εƚ

ġ�̈́ŏ͉Εƚ�պoқ̮Ī�ʔɟ͙�̺ƛĦ̮ʃ�գμ�Ħőٌˏğԓ̩ğ�ΨőƘĦƍ�ա՞p�ΨőƘĦƍ�ա՞�΢ʔǦ�Ħłٌ̮ϏΙ�ǯőˌόłǞğ�ΨΕΪΙ�̌Ħ̢ƚġ�ʔŏ̃
ջȥ̮όǞğ�ğʕέ�ǧзɽ�o΋ĦΪǦğ�˳őΕɲ�ĜĦΪƘġ�պΨőǞĦɟǞğ�ΨΕΪǦğ�ĜĦΪƘġ�պΨΕΪǦğ�ǯƚʔ˻Ƌp�ȆόƆμǇžǞ�Ψ̝žłɫΙ�ǇΙğμĪ�ĜĦ˝̃ 
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΋зłųЫğ ΢ʃό̃

ȁĦέʅ

΢ƳόɠɟΙ

΋зłųЫğ

ǯőˌόłǞğ�ʔő̮

ջΦΙĦΪΙ�ȆόƆμǇǞğ�ǯˌğόőŨ̩�պʃʔɟǦğ�ȥ̮όǞğ�ǧзɽ�ʰΕžǞğ�ΨŶĦŶ�ϴž̃�ǇΙĪ�ĜĦ˝̃ġ�Αłƚ�ǥ�ğʅġ
ջö́ΙĦ˻ˢ�ǯˊ̝Ƌp�ĦőٌƋόˌ�ğǇٌΙĪ�ȆόƆμǇǞğ�Ʊʔˇőų�պΨΪɲόǞğ�ҷġ�ǧόˌόǞğ�ʔ˻Ɔ

ջ΢ʔƚʔɲ�ΨΕΪΙ�Ǉ˟łŏƚμ�΋зłųЫğ�˳̮όΙ�ҷġ�ʃό˻ƚ�μĪ�ΨőǞĦłǞğ�ΨΕΪǦğ�ȆόƆμǇǞğ�ʕ̝ŏőų�պʔő͙ ĴłžǞ�˘˾ˊǞğ�ʔ˻Ɔ
ΨΪɲόǞğ�ϴž̃�Ʊόń˻Ǟğ�̈́ŏ͉Εƚ�պΨ̢ƆĦŨǞğ�ΨΕΪǦğ�ӿ�ȆόƆμǇǞğ�ƱĦŨΙ�ȘΙ�̢̺ɟłǞğ�ǧзɽ�ȘΙ
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ǯőˌόłǞğ

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ

чĦĽǦğ�ǯőˌόłǞğ

ȆĦ͙ƱĦĽΙ

΢ʃʔ˻łΙ�ȆĦΪɲ

΢ʃό̃

Ħ̴ńĽƘğȆğʃğʔ̃Эğ

Ī˫Ƿϡ΢�˧ϡʃ�ğǧ΋ϡǧğʃ�XX�˫ǷğĜ�̌Ʊ̴΢�ʣȆğƱƳ
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ǯőˌόłǞğ�
ه
ƱĦɲ ΢ʃό̃

ȥ̮ϏΙ�̌ Ħ̢ƚġ
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ȥ̮ϏΙ�̌ Ħ̢ƚġ
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ǯőˌόłǞğ�
ه
ƱĦɲ
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ǯőˌόłǞğ

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ

чĦĽǦğ�ǯőˌόłǞğ

ȆĦ͙ƱĦĽΙ

΢ʃʔ˻łΙ�ȆĦΪɲ

΢ʃό̃

Ħ̴ńĽƘğȆğʃğʔ̃Эğ

Ī˫Ƿϡ΢�˧ϡʃ�ğǧ΋ϡǧğʃ�XX�˫ǷğĜ�̌Ʊ̴΢�ʣȆğƱƳ

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�˳ˏμ
ϴž̃�ϡόłɟƋ�ΨŒőƆ�ӿ�ȆόƆμǇǞğ�ǯ̢łŏƚ�ĦΙʔŏ̃�ΨΙĦ̃�Ψ̝ˇƆ�Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�˳ˏμ�΋ʔɫłŨٵƚ 

ΨőǞĦłǞğ�Ȇğό˝ɫǞĦƆ�ΨˇˇɫΙ�Ψ˻ųğμ�Ψ̢˝ŏΙ:
ջ΋зłųЫğ�˳̮όΙ�ҷġ�Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�˳ˏμ�ʃʔɱ

ջĦŏٌő˻Ι�ğƱٌĦŨΙ�ʃʔɱ
ջΨΕΪǦğ�ȆόƆμǇǞğ�ĪʔĽőųμ�պʔő͙ ĴłžǞ�Ǉ̢Ƙğ

̴ό̩�Ǉ̢Ƙğ�ZΨ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�΋зłųĦƆ�ĜзΕ˻Ǟğ�Ǉ͙ʕőǞ�պǯőˌόłǞğ�ĜĦŏƍĪ�ΨőƋόˌ�ΨĽǞĦ˝Ι�ȆόƆμǇǞğ�Ʊʔˇőų 
ZΨ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�ǯőˌόƋ�ĜĦŏƍĪ�Ʊό̝Ǟğ�ϴž̃�Ħłٌ̮ϏΙ�ȆόƆμǇǞğ�̌Ħ̢ƚЭ�ȆόƆμǇǞğ�ΨŶĦŶ�ϴž̃�̌Ħ̢ƚЭğ�ǇΙĪ 

ջΦΙĦΪΙ�˳ƆĦłőŨ̩�ջ
ه
Ƿğόƍ�գ�ǧзɽ�ğʔٌƚʔɲ�ğǇٌΙĪ�ȆόƆμǇǞğ� ڍ̺ žłƚ�ǥ�ğʅġ

Ʊό̝Ǟğ�ϴž̃�Ψ͙ǇɟǞğ�Ș̃�̮̕όłőų�պΦłŶĦŶ�ʰǦğ�μĪ�ȆόƆμǇǞğ�΋ĦΙĪ�̮̕�պΨ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�΋зłųЫ 
Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�΋зłųğ�ȘΙ�ĜзΕ˻Ǟğ�Ș͉Εłƚ�Ҥ�Ħłٌ̮ϏΙ�̮̕όłΙ�ȆόƆμǇǞğ�ǷĪ�ΦłŶĦŶ�ϴž̃�ʿǇ˻ٵőųμ 

ΑΪŨ̝ƘĴƆ
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Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�˅˻Ɔ�̈́Ũ̝ŏǞ�΋ʔ̮

ȥ̮ϏΙ�̌ Ħ̢ƚġ

Ψ˻ƆĦłΕžǞ�ΨŶĦūǞğ�ϴž̃�ǷĦ͉Ι�ϡĪ�ӿ�Ǉ̢ƘğZ

΢ʃό̃

Ψ̝ő̝ɫǞğ�ȆĦĽɲόǞğ�˅˻Ɔ�̈́Ũ̝ŏǞ�΋ʔ̮

ǯő˾ūłǞğ�ʔő̮

ȥ̮ϏǦğ�̌Ħ̢ƚйǞ�ΨŶĦūǞğ�ϴž̃�ǷĦ͉Ι�ϡĪ�ӿ�Ǉ̢ƘğZ
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ȆόƆμǇǞğ�ΨƘĦőˌ .5 
ΨƘĦőˇǞğ 5.1

ȆόƆμǇǞğ�ǯ͉őΪƆ�ΨƚĦŏ˻Ǟğ  5.2

ȆόƆμǇǞğ
 ȆόƆμǇǞğ�Ș �̃ӐĦΪǦğ�ǯˇ �̩ȘΙμ�ʰĽ̢Ǧğ�Ș �̃ӐĦΪǦğ�ǯˇ �̩ȘΙ�ʔ͙ ĴƋ�պȆόƆμǇǞğ�ϴž �̃ȘΙ�ƱĦĽ˾Ǟğ�ɍŨΙ�ǯĽ̮

 ğԣΙĦ͙μ�ƱğʔőžǞğ�Ǉ˻ūłŨΙ�̕ ن˟ Ƙ RGB-D Ψ̃όŏˇΙ�ʧĦΕ̮�Ψ˻˝̮�΋ğʔɫłųĦƆ�Ħőž˻Ǟğ�΢ƱόˇǞğ�΢ʔɱμμ 
ĦőٌΙόƚ�΢ԣ˾ˇǞğ�̌ĦőǞЬğ�ȘΙZ

 ΨˌĦɽ�ʧĦΕ̮�Ψ˻˝̮�ʃğʔ̃ġ�ϴɲǇٵƚ�ZȆόƆμǇǞğ�˳Ι�΢ԣ˾ˇǞğ�̌ĦőǞЬğ�ȘΙ�Ψ̃όŏˇǦğ�ʧĦΕ̢Ǟğ�˳˝̮�Ǉ̩όłƋ�Ы 
̈́ƆZ

 ӣɱ�ȆόƆμǇǞğ�ɍŨΙğμ�ΨΕ̃ĦƘμ�ΨžžĽΙ�ΨΕ̃ĦƘ�ʧĦΕ̮�Ψ˻˝̢Ɔ�ɂĦųμЬğ�̕ ن˟ Ƙ�պȆόƆμǇǞğ�΋ğʔɫłųğ�ʔ˻Ɔ 
Ψ̩Ħɲ�ʧĦΕ̮�Ψ˻˝̢Ɔ�ĦΙٌĦΕƋ�̕ɠƚ

ZȆόƆμǇǞğ�ϴž̃�΢чĦĽΙ�ǯƛĦŨǞğ�ʧǇƋ�Ы�ZȆόƆμǇžǞ�϶ɲƱĦɫǞğ�ɍ˝ŨǞğ�ԣΪ˝łǞ�ǧόƘĦńƚЭğ�ǇΪ˝Ι�΋ʔɫłųğ 
ȆόƆμǇǞğ�̕ő˟ŏłǞ�ǇΪ˝ǦĦƆ�ΨžžĽΙ�ʧĦΕ̮�Ψ˻˝̮�΋ʔɫłųğZ

ǇΪŶĪ�Ψłų�ǯ͙�Φ̝˟Ƙμ�΋Ħ˟łƘĦƆ�ȆόƆμǇǞğ�ȘΙ�϶ž̝ŨǞğ�ĜǈɠǞğ�˂ɟ̩ğZ
Ψ̝őˤμ�ǯńΙp�ΨΙзŨǞğ�̕ƛĦˤμ�˂ɟ̩μ�ΨΙзŨǞĦƆ�Ψ̢ž˻łǦğ�Ȇğʔ˻Ǧğ�̕ő˟ŏƋμ�˂ɟ̩�ҷġ�ƳĦΪɠǞğ�ȶĦłɟƚ 

ǯ͙�ö́Ǟʅ�ҷġ�ĦΙμ�պӒόˊǞğμ�ӃόˇǞğ�ΦőĽŏłǞğμ�̺ƛğό˻Ǟğ�ȡŏɠƋ�Ψ̝őˤμμ�ϣƱğό˝Ǟğ�ȆЫĦɱ�ӿ�̮̕όłǞğ 
ǇΪ˟łųμ�ǯΕ˻Ǟğ�Ș̃�ƳĦΪɠǞğ�̮̕όłőų�պΨőɱзˇǞğ�ĜĦΪłƘğ�ɘƚƱĦƋ�ȘΙ�ʔɱğμ�˧όĽųĪ�ǯĽ̮�ZǇΪŶĪ�Ψłų 

˳őĽǞğ�ʔ˻Ɔ�ĦΙ�ΨƘĦőˌ�϶̝ˤόΕƆ�ǧĦˇƋЫğ�ϴɲǇٵƚ�պԣ͙ʕłǞğ�ΨƚπƱ�ʔ˻Ɔ�ZΨƘĦőˇǞğ�΢ƱμѿƆ�Ǉ͙ʕƋ�Ψ̢ńĽŏΙ�ΨǞĦųƱ 
ǯő˾ūłǞğ�ϴž̃�ԣƍĴłǞğ�ȡŏɠƋ�Z˳̮όǦğ�ӿ�ȡųĦŏǦğ�ȥ̮όǞğ�ӿ�ΨƘĦőˇǞğμ�˂ɟ̝Ǟğ�ĜğǇɲЭ�՛ˇˇɫłǦğ 

ƳĦΪɠžǞ�϶˻őĽ˝ǞğZ
պĦΪƛğόłųğμ�ʿƱЬğ�ƱğʔɟƘğ�ǯńΙ�պ΋όƚ�ǯ͙�ȆόƆμǇǞğ�ĦΪő̩�΋ʔɫłŨٵƚ�ӤǞğ�ΨŒőĽǞğ�ȘΙ�̢̺ɟłǞğ�ϡƱμѿǞğ�ȘΙ 
ğʅġ�ĦΙμ�ZΨ̝ǞĦƋ�μĪ�ΨΕƚʔ̮�˳̮όǦğ�ӿ�΢ĜĦˏЭğ�Ȇğʔ˻Ι�ȥƘĦ͙�ğʅġ�ĦΙμ�պΨžΙĦ͙�ǯ̢ŏłǞğ�ȆĦ̢ˇžΙ�ȥƘĦ͙�ğʅġ�ĦΙμ 

ʰ͉Ǟ�ՠ՞՞՞՞ ~ ա՞՞�̴Ħ˝Ƙ�ӿ�Ψ˝őɟǦğ�΢ĜĦˏЭğ�΢ʔŶ�ȥƘĦ͙Z
ǧĦɟǞğ�ӿ�ĦΪ̝ő˟ŏƋ�ϴɲǇٵƚ�պʿƱЬğ�μĪ�ƳĦΪɠǞğ�ϴž̃�ȥƚƳ�μĪ�ĜĦΙ�˳̢Ɔ�ʃόɲμ�ʔŏ̃Z

΢ƱğʔǦğ�Ψžɠ˻Ǟğμ�΢ƱğʃЭğ�Ψžɠ̃
Ψžɠ˻ǞĦƆ�̺ǞĦ˻Ǟğ�ƱĦĽ˾Ǟğμ�Ǉ˻ūǞğ�ǧƳĪZ

ΨžžĽΙ�ʧĦΕ̮�Ψ˻˝̢Ɔ�ȆόƆμǇǞğ�ɍŨΙğμ�ȆόƆμǇǞğ�ȘΙ�ĦΪǞƳĪ�պ΢ƱğʔǦğ�Ȇзɠ˻Ǟğ�̕ő˟ŏłǞZ
ΨžžĽΙ�ʧĦΕ̮�Ψ˻˝̮�΋ğʔɫłųĦƆ�ΦɟŨΙğμ�Α̃ĦƘ�ɍ˝ų�ϴž̃�ΦĽƘĦɲ�ϴž̃�Φ˻ˏ�պȆόƆμǇǞğ�ɂĦŨƋğ�ʔŏ̃ 

ʔƚĦɟΙ�̕˟ŏΕƆZ
ΨƆĦˌġ�ȉμʔɱ�ȡŏɠłǞ�ȆόƆμǇǞğ�̈́ő͉̝Ƌ�ĜĦŏƍĪ�ȆğƳĦ̝̮� ʔƋƱğZؿ

˳őĽǞğ�ʔ˻Ɔ�ǧğʔĽłųЫğμ�ΨƘĦőˇǞğ�ΨΙʔɽ�ǯɲĪ�ȘΙ�˳ŏˇǦĦƆ�ǯˇłƋ�ǷĪ�ȡɠƚ�պΨƚ ƱĦ˝ĽǞğ�ΨΙǈɟǞ�ΨĽŨŏǞĦƆZ
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̉
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Φ˻Ι�ǯΙĦ˻łǞğμ�ȆόƆμǇǞğ�̈́ƚǇɟƋ  5.3

ǯ̢ŏǞğ  5.4

̩̈́�ʔŏ̃�ZĦƆٌόž̢Ι�Ыμ�ĦƚٌόłŨΙ�Φ˻ˊƋ�Ы�պ̴μʔŏˇǞğ�ϴž̃�ʃόɲόǦğ�ΑΪŨǞğ�ΝĦɠƋğ�˧ĦĽƋğ�ϴɲǇٵƚ�պǯ̢ŏǞğ�ĜĦŏƍĪ�
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Ψ̢ƚǇ˝žǞ�Ħ ٌ̢ ̩μ�ʃʔɟǦğ�˳̮όǦğ�ҷġ�ƳĦΪɠǞğ�ǯ̢Ƙμ�պΨŒĽ˻łǞğ�˘˝ɫΙ�ΨǞğƳġμ�պϴž̃Ьğ�ҷġ�ǯ̝ųЬğ�ȘΙ�϶ɲƱĦɫǞğ�
գմա�ӿ�ΨɟˏόǦğZ

̈́ƚʔƚ�Ħłž͉Ɔ�Φ˻̩ʃğ�μĪ�ȆόƆμǇǞğ�˳̩ƱğZ

Φ͉ƚǇɟƋμ�ȆόƆμǇǞğ�˳̩Ʊ�
˳ˏόǞğ�ϴž̃�˔Ħ̝ɟǞğ�˳Ι�o΢ƱόˇǞğ�ӿ�ʃόɲόΙ�ΑΪŨǞğp�ƳĦΪɠǞğ�˳̩Ʊğμ�̈́ƚʔƚ�Ħłž͉Ɔ�՛ĽƘĦɠǞğ�̈́ŨΙĪ 

ΑƛĦ̢ǞğZ

Φ͉ƚǇɟƋμ�ȆόƆμǇǞğ�˳̩ʃ�
ǯ͉ūǞğ�ӿ�ΑΪųЬĦƆ�΢ʃʔɟΙ�˳ˏğόǦğp�՛ĽƘĦɠǞğ�˳̩ʃ�ǧзɽ�ȘΙ�ȆόƆμǇǞğ�̈́ƚǇɟłǞ�̈́ƚʔƚ�Ħłž͙�΋ʔɫłųğ 

ǯ̝ųЬĦƆZp
Ǉ˻ūłŨǦ�ƱμĦɠǦğ�ȡ̢ńǞğ�μĪ�ΨőŏőˇǞğ�˳̩ǇƋ�Ыμ�ΦžőΕƋ�Ыμ�ϴž̃Ь�ȆόƆμǇǞğ�ȘΙ�϶ž̝ŨǞğ�ĜǈɠǞğ�ȡɟŨƋ�Ы 

ȆόƆμǇǞğ�̕žłƚ�ʔ̢̩�պЫġμ�Zϡόž˻Ǟğ�μĪ�϶ΙĦΙЬğ�ĜǈɠǞğ�ȡɟŨƋ�Ыμ�ƱğʔőžǞğZ

̉

̉

*

̺ƚǇɟǞğ�ĜĦ̝ˢġ�Ȇğʔ˻Ι�μĪ�ǥзŨǞğ�μĪ�ȁğόƆЬğ�ҷġ�ǧόˌόǞğ�̺ő˻ƚ�Ы�ȧőɟƆ�ǷĦ͉Ι�ӿ�ȆόƆμǇǞğ�ǷنǈɽZ
ΨƆόˢǇǞğ�ȘΙ�ΨőǞĦɫǞğ�Ψ̩ĦɠǞğ�ΨőžɽğʔǞğ�Ș͙ĦΙЬğ�ӿ�ĦΕٌƛğʃ�ȆόƆμǇǞğ�ǷنǈɽZ
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˂žɫłǞğ  5.5

ȆĦƚĦ̝ŏǞğ�ǇƚμʔƋ�΢ʃĦ̃ġ�ΨųĦőų�ҷġ�˧όɲǇǞğ�ϴɲǇٵƚ�պΨŒőĽǞğ�ȧƚόžƋ�ҷġ�ΨőƘμԓ͉ǞЭğ�΢ǈΪɲЬğ�ȘΙ�˂žɫłǞğ�ϡʃϏőų�
ϴɲǇٵƚ�պ΢Ǉ˝ɽ�ʃğόΙ�ʔ˻ٵƋ�ӤǞğ�պȆĦƚ ƱĦ˝ĽǞğ�΋ǈɱ�ϴž̃�ɎłŏǦğ�ğʕέ�ϡόłɟƚ��ZĦΪŏΙ�˂žɫłǞğ�ǯĽ̮�ΨőžɟǦğ�ΨőŏˢόǞğ�

ǇƚμʔłǞğ�΢ʃĦ̃Э�՛ˇˇɫłǦğ�՛̝ˤόǦĦƆ�ǧĦˇƋЫğ
ǇƚμʔłǞğ�΢ʃĦ̃Э�ΨžƆĦ̮�΢ʃόɠǞğ�ΨőǞĦ̃�ȆĦƘό͉Ιμ�ʃğόΙ�΋ğʔɫłųĦƆ�˳ŏˇ ˇΙμ�ΑΕٵ Ι�ɎłŏǦğ�ğʕέZٵ

ȆĦƚĦ̝ŏǞğ�Ș̃�̕žłɫƋ�Ψő̃Ħŏˌ�ȆĦƚĦ̝ŏ͙�Ψɟőɟˌ�΢ƱόˇƆ�ΦŏΙ�˂žɫłǞğ�ȘΙ�ʔ͙ ĴƋ�պɎłŏǦğ�ȘΙ�˂žɫłǞğ�ʔŏ̃�
ȘΙ�˂žɫłǞğ�ȆĦΪɲ�Ϟʔɱġ�ҷġ�ȡžˢ�Αƚʔ̢łƆ�̈́Ǟʅμ�պΨƚʔžĽǞğμ�ΨőΕőž̮Эğ�ɍƛğόžǞ�Ħ ٌ̢ ̩μ�Ψƚ ƱĦɠłǞğμ�ΨΙĦ˻Ǟğ�

Ψő̃ĦŏˇǞğ�ȆĦƚĦ̝ŏǞğZ
˂žɫłǞğ�ʔŏ̃�ZĜзΕ˻Ǟğ�Α̃ʃ�˳Ι�ǯˌğόƋ�Z̈́Ũ̝ŏƆ�ΦŏΙ�˂žɫłǞğ�̈́ŏ͉Εƚ�з̩�պğǇٌɲϏΙ�ɎłŏǦğ�ǷĦ͙�ğʅġ�

ȆĦƚĦ̝ŏǞğ�ȘΙ�˂žɫłǞğ�ɍƛğόžǞ�Ħ ٌ̢ ̩μ�ɍőɟˌ�όɟƘ�ϴž̃�ĦΪŏΙ�˂žɫƋμ�ΦŏΙ�Ψƚ ƱĦ˝ĽǞğ�˱ǛƘğ�պƳĦΪɠǞğ��ȘΙ�
ĦΪő̩�ʳő˻Ƌ�ӤǞğ�Ψ̢˝ŏǦğ�ӿZ

*
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ǯ̝ųЬĦƆ�ΨɟˏόǦğ�ǧόžɟǞğ�ҷġ�˧όɲǇǞğ�ϴɲǇٵƚ�պΨž͉ūΙ�ϡĪ�ȉμʔɱ�ǧĦɱ�ӿZ

ĦΪɱзˌġμ�ǧĦ˝̃Ьğ�̌Ħū͉łųğ .6

Ψž͉ūǦğǯɟǞğ

ȆόƆμǇǞğ�ǯő˾ūƋ�Ʊʕ˻łƚ

̾Ǉɟłƚ�Ы�ȆόƆμǇǞğ

ǯΕ˻ƚ�Ы�ǯ̢ŏłǞğ

ϡĪ�Ʊʔˇƚ�Ы�ȆόƆμǇǞğ 
Ȇόˌ

ǯ͉ūƆ�ǯΕ˻ƚ�Ы�ȆόƆμǇǞğ 
϶˻őĽˢ

΋ğʔɫłųĦƆ�ȆόƆμǇǞğ�ȘɟŶğ�պΨƚƱĦ˝ĽǞğ�ȘɟŶ�ϞόłŨΙ�ʿĦ̝ɫƘğ�ʔŏ̃ 
Ψ̮Ħ˝Ǟğ�ӐĦΪΙZ

ĜзΕ˻Ǟğ�Α̃ʔƆ�ǧĦˇƋЫğ�ϴɲǇٵƚ�պΨž͉ūǦğ�ȆǇΕłųğ�ğʅġZ

պΦłƚπƱ�ǯΪŨƚ�ǷĦ͉Ι�ҷġ�Ħƚٌμʔƚ�̺ˇžǦğ�ǯ̢Ƙğμ�պ̌Ħ̢ƚЭğ�ƱƳ�ϴž̃�˘˾ˏğ 
ϞǇɽĪ�΢ǇΙ�̾Ǉɟłƚ�ȆόƆμǇǞğ�ǷĦ͙�ğʅġ�ĦΕΙ�̢̺ɟƋμ�պ̌Ħ̢ƚЭğ�ƱƳ�ƱǇɱ�ΑƍZ

ȴĦł̝Ι�ǯő˾ūƋ�̮̕μĴ̩�պʓ�ǯő˾ūłǞğ�ʔ˻Ɔ�Ψž͉ūǦğ�ȆǇΕłųğ�ğʅġ 
Φő̩�Ƿό͉ƚ�ǷĦ͉Ι�ӿ�ȆόƆμǇǞğ�ʃόɲμ�ʔŏ̃�Φž˾Ŷμ�պѬőƛǇǞğ�Ψ̮Ħ˝Ǟğ 

ϞǇɽĪ�΢ǇΙ�ǧμĦɱμ�ȆόƆμǇžǞ�ΨǞόΪŨƆ�ĦőٌƛǇΙ�̺ˇžǦğZ
ĜзΕ˻Ǟğ�Α̃ʔƆ�ǧĦˇƋЫğ�ϴɲǇٵƚ�պΨž͉ūǦğ�ȆǇΕłųğ�ğʅġZ

ȴĦł̝Ι�ǯő˾ūƋ�̮̕μĴ̩�պΨ˝ƚǇɫǞğ�̴Ħ˝Ƙ�ɊǄĦɽ�ȆόƆμǇǞğ�ǷĦ͙�ğʅġ 
ʔ̃Ī�Αƍ�ΨƚğʔĽǞğ�Ψ˝̢Ƙ�ȘΙ�ȁǇ̢ǞĦƆ�ȆόƆμǇǞğ�̾Ǉɱμ�պѬőƛǇǞğ�Ψ̮Ħ˝Ǟğ 

ǯ̢ŏłǞğ�ǯő˾ūƋZ
ĜĦőŶĪ�μĪ�ʧĦΕ̮�Ψ˻˝̮�ϡĴƆ�ʿǇ˻Ǟğ�΢ʔɱμ�Ψő˝˾Ƌ�΋ʔ̃�ȘΙ�ʔ͙ ĴƋ 

ʔɲμ�Ƿġ�պƱĦĽ˾Ǟğ�ǧƳĪ�ZϞǇɽĪZ

ȆόˇǞğ�ϞόłŨΙ�ʿĦ̝ɫƘğ�ʔŏ̃�μĪ�պȆόˌ�ϡĪ�Ʊμʔˌ�΋ʔ̃�ʔŏ̃ 
ȆόˇǞğ�ϞόłŨΙ�˘Ľˏğ�պΨƚĦ˾žǞZ

ĜзΕ˻Ǟğ�Α̃ʔƆ�ǧĦˇƋЫğ�ϴɲǇٵƚ�պΨž͉ūǦğ�ȆǇΕłųğ�ğʅġZ

ĜзΕ˻Ǟğ�Α̃ʔƆ�ǯˇƋğμ�ѬőƛǇǞğ�Ψ̮Ħ˝Ǟğ�ȴĦł̝Ι�ǯő˾ūƋ�̮̕μĪZ
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4BI,3�ŌŀŐ�4BI,"

1.�ğǗŃĶǴŀŋĳǓǮŃĨįǗĸ

2.1 ŋďǒǪľłďǔĳĥǑňŌĸŐĸǑňĮǗňĸĥłňĶĴŀŃĮĐǔľ

ďǌŃĸŎĠǗĨňĸŅǳǌĸľĸįǕ �ōĴĿĮıǑňĥłňĶŋğǗňŎĪŌŀŐĴēǏĳǔįǏįňĶĥǑňŌĸŐĸǑňĮǗňĸĥłňĶĴŀŃĮĐǔľıǒǪŃĲǏĳňľ
ŃľǴǌ ŎĸĥǴǌĶǓŃŎĠǗĨňĸ�+		�����4B�cĢǖǪĨįǌŃŏĴĸǒǮĪŐŋĿǒľďłǌňWĥǴǌĶǓŃĸǒǮ Xd�ğǗŃĥłĿĿŐłǔĨıǒǪĿŐĳǳŎĸıǒǪĸǒǮ ŋļǓǪŃĴǦ ŃĨďǔĸ
ĶǏŎŅǗĺǴǗ ŎĠǗĨňĸŌŀŐĳǳĥĥŀŃǓǪĸŏĮǗĿǔĳĳňĮŋĪǙĳŌŀŐıĿǔļľǕŁǏĸŁǴěŅňľ�ōĴĿĮŎĠǗĨňĸĮǗłľĥłňĶĿŐĶǔĮĿŐłǔĨ
ŋŁĶŃ

+		����2��������ĪŐŏĶǌĿǔĳĺǏĮĠŃĳįǌŃĥłňĶŋŁǒľŅňľŎĮďǙįňĶıǒǪ ŋďǏĮŌďǌĺǴǗ ŎĠǗŅĿǓŃĳǳĥĥŀĐňľĸŃď
ŃǔĸŋĸǓǪŃĨĶňĪňďŋĥĿǓǪŃĨıǑňĨňĸĳďļĿǌŃĨ�ďňĿŎĠǗĨňĸıǒǪ ŏĶǌėǴďįǗŃĨ�ĴǣěŅňŅĿǓŃŁǏǪ ĨŃǓǪĸŎĮďǙįňĶıǒǪ ŋďǏĮ
ďǔĳŅǳǌĸľĸįǕŅĿǓŃŃŐŌĮĴŋįŃĿǕĪǌňľŏĽ

ĥǴǌĶǓŃĸǒǮĶǒğǗŃĥłĿĿŐłǔĨĮǗňĸĥłňĶĴŀŃĮĐǔľŎĸďňĿŎĠǗĨňĸŅǳǌĸľĸįǕŌŀŐŃŐŌĮĴŋįŃĿǕĪǌňľŏĽ ğǔǮĸįŃĸ
ďňĿĥłĳĥǳĶĮǴŌŀıǒǪ ŋŅĶňŐŁĶ ŌŀŐğǗŃĶǴŀŋďǒǪľłďǔĳďđğǗŃĳǔĨĥǔĳŃǓǪĸű ğǗŃĥłĿĿŐłǔĨıǒǪĿŐĳǳŎĸĥǴǌĶǓŃĸǒǮ
ŏĶǌ ŏĮǗĥĿŃĳĥŀǳĶıǳďŁėňĸďňĿĞǕıǒǪŃňĪŋďǏĮğǖǮĸ įǗŃĨĥǑňĸǖĨėǖĨĥłňĶĴŀŃĮĐǔľğŃĨĺǴǗĴēǏĳǔįǏĨňĸ ĺǴǗ
ŁǔěĪĿŏĴĶň ŌŀŐĺǴǗĥĸōĮľĿŃĳŋĴǧ ĸŃǔĸĮǔĳŌĿďŋŁĶŃŎĸıǳďŁėňĸďňĿĞǕ  (ŋĠǌĸ ŋĶǓǪŃŅǳǌĸľĸįǕıǑňĨňĸ
ĺǏĮĴďįǏŅĿǓŃļŀǏďĥłǑǪň) ğĞŐįǏĮįǔǮĨŌŀŐŎĠǗĨňĸŅǳǌĸľĸįǕįǗŃĨŎŁǌ ŎĪŎĸğǗŃĥłĿĿŐłǔĨŃľǴǌ ŋŁĶŃ ŌŀŐŋďǙĳ
ĥǴǌĶǓŃĸǒǮ ŏłǗ ŎŅǗŅľǏĳŎĠǗŏĮǗĨǌňľ

2.2 ĿňľŀŐŋŃǒľĮŁǔěŀǔďĵĞǕ

ŅĶłĮŅĶǴǌŁǔěŀǔďĵĞǕįǌŃŏĴĸǒǮŃĲǏĳňľğŃĳŋğįďňĿĳňĮŋĪǙĳŅĿǓŃĥłňĶŋŁǒľŅňľŃǔĸŋďǏĮĪňďďňĿŏĶǌ
ĴēǏĳǔįǏįňĶĥǑňŋįǓŃĸŌŀŐďňĿŎĠǗĨňĸŅǳǌĸľĸįǕŅĿǓŃŃǳĴďĿĞǕıǒǪ ŋďǒǪľłğǗŃĨŃľǌňĨŏĶǌŋŅĶňŐŁĶ�ďǌŃĸŃǌňĸ
ĥǴǌĶǓŃĸǒǮ �ōĴĿĮĦǖďĵňŁǔěŀǔďĵĞǕįǌŃŏĴĸǒǮĪĸŌĸǌ ŎĪłǌňĥǳĞŋğǗňŎĪŋĴǧ ĸŃľǌňĨĮǒŌŀǗł

2. ĥǑňŌĸŐĸǑňĮǗňĸĥłňĶĴŀŃĮĐǔľ

ŁǔěŀǔďĵĞǕ �7!2.).'�ŋįǓŃĸŎŅǗĺǴǗ ŎĠǗįĿŐŅĸǔďėǖĨĴēǏĳǔįǏďňĿıǒǪ ŋĴǧ ĸ
ŃǔĸįĿňľŃǔĸŃňĪŁǌĨĺŀŎŅǗįňĳŃĮ�ĳňĮŋĪǙĳ�ŏĽŏŅĶǗ �cŃǳĞŅĐǴĶǏŁǴĨŅĿǓŃįǑǪňd�
ŏĽĽǦňĠǙŃį�ďĿŐĮǴďŌįďŅǔď�ŏĮǗĿǔĳŁňĿļǏĵ�ŨŀŨ�ĢǖǪĨŋĴǧ ĸĺŀŎŅǗįǗŃĨĸǑňŋğǗň
ĿǔďĵňŎĸōĿĨļľňĳňŀŅĿǓŃįǗŃĨĿǔďĵňŎĸōĿĨļľňĳňŀŋĴǧ ĸŋłŀňĸňĸ

WARNING
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CAUTION

WARNING

2.3 ĿňľŀŐŋŃǒľĮĿǴĴŁǔěŀǔďĵĞΙ

CAUTION

NOTE

ŁǔěŀǔďĵĞǕ �#!54)/.�ŅĶňľĥłňĶłǌň�ŅňďŏĶǌĴēǏĳǔįǏįňĶğǗŃĥłĿĿŐłǔĨ
ŋŅŀǌňĸǒǮ �ŃňĪŁǌĨĺŀŎŅǗĳňĮŋĪǙĳ�ŏĽŏŅĶǗ �ŏĽĽǦňĠǙŃį�ŨŀŨ�Ōįǌ ŏĶǌĪǑňŋĴǧ ĸįǗŃĨ
ĸǑňŋğǗňĿǔďĵňŎĸōĿĨļľňĳňŀŅĿǓŃįǗŃĨĿǔďĵňŎĸōĿĨļľňĳňŀŋĴǧ ĸŋłŀň
ĸňĸ

ŁǔěŀǔďĵĞǕ �./4%�ŅĶňľĥłňĶłǌň�ŅňďŏĶǌĴēǏĳǔįǏįňĶğǗŃĥłĿĿŐłǔĨ�ŃňĪ
ŋďǏĮďňĿĳňĮŋĪǙĳŅĿǓŃĥłňĶŋŁǒľŅňľŌďǌıǒǪŃľǴǌŃňĦǔľ�ıĿǔļľǕŁǏĸ�ĴĦǳŁǔįłǕ �
ŌŀŐŁǔįłǕ ŋŀǒǮľĨ

ԋ�ŅǗňĶŎĠǗĨňĸ�ĠňĿǕĪ�ŅĿǓŃŋďǙĳŅǳǌĸľĸįǕŌŀŐıǒǪĠňĿǕĪŌĳįŋįŃĿǒǪ ŎĸĳĿǏŋłĞıǒǪĶǒŃǳĞŅĐǴĶǏŁǴĨ�
cŎďŀǗĴĿŐďňľŏĽŅĿǓŃŋĴŀłŏĽQ�ŎďŀǗŋĥĿǓǪŃĨıǑňĥłňĶĿǗŃĸQ�ōĮĸŌŁĨŌĮĮōĮľįĿĨQ�ŎĸľňĸļňŅĸŐıǌňĶďŀňĨ
ŃňďňĦĿǗŃĸ�ŨŀŨd�ŎĸıǒǪŃǳǌĸ�ŅĿǓŃŎĸıǒǪıǒǪĶǒĥłňĶĿǗŃĸŁŐŁĶ�cŋĠǌĸ�ğǗňĨŎįǗŅĶǗŃĸǑǮňĿėľĸįǕQ�ĺǗňŅǌĶŏĽĽǦňd�
įĿłĪĮǴŎŅǗŌĸǌ ŎĪłǌňĶǒďňĿĿŐĳňľŃňďňĦıǒǪ ŋŅĶňŐŁĶ�ŌŀŐĮǴŌŀŏĶǌ ŎŅǗĶǒŁǏǪ ĨŅǌŃŅǳǗĶŅǳǌĸľĸįǕŌŀŐŋĥĿǓǪŃĨ
ĠňĿǕĪŌĳįŋįŃĿǒǪ

ԋ�ĮǗłľŋŅįǳĺŀĮǗňĸĥłňĶĴŀŃĮĐǔľ�ŅǗňĶŎĠǗĨňĸŅǳǌĸľĸįǕ ŎĸŁĐňļŌłĮŀǗŃĶĮǔĨįǌŃŏĴĸǒǮ P
ʓ ŅǗňĶŏĶǌ ŎŅǗŅǳǌĸľĸįǕ ŏĴŃľǴǌ ŎĸŁĐňļŌłĮŀǗŃĶıǒǪĶǒĻǳǝ ĸ�ıĿňľ�ŅǏĶŐ�ĸǑǮňŌğǙĨ�ĸǑǮň�ĥłňĶĠǓǮĸ�ĸǑǮňŋĥǙĶ�ŅĿǓŃ
ŏŃŋďŀǓŃ�cŋĠǌĸ�ŁĐňļŌłĮŀǗŃĶŎďŀǗıŐŋŀŌŀŐĿǏĶĠňľĻǣǪ Ĩd�ĶňďŋďǏĸŏĴ
ŅǳǌĸľĸįǕėǴďŃŃďŌĳĳĶňŎŅǗ ŎĠǗĨňĸŎĸŃňĥňĿŋıǌňĸǔǮĸ�ďňĿŎĠǗĨňĸŅǳǌĸľĸįǕďŀňĨŌĪǗĨŃňĪŁǌĨĺŀŎŅǗ
ŋĥĿǓǪŃĨıǑňĨňĸĳďļĿǌŃĨ�ŁǌłĸĴĿŐďŃĳŌŀŐłǔįėǳōĮľĿŃĳŋŁǓǪ ŃĶŁŀňľŅĿǓŃŋŁǒľŅňľŏĮǗ �ŋĸǓǪŃĨĪňď
Ĵǣ ĪĪǔľıňĨĲĿĿĶĠňįǏŌŀŐďňĿďĿŐıǑňıǒǪ ŏĶǌĥňĮĥǏĮŃǓǪĸű
ĸŃďĪňďĸǔǮĸŌŀǗłľǔĨŃňĪŁǌĨĺŀŎŅǗŋďǏĮďňĿĳňĮŋĪǙĳ�ďňĿıǑňĨňĸĳďļĿǌŃĨ�ŅĿǓŃĥłňĶŋŁǒľŅňľŌďǌ
łǔįėǳōĮľĿŃĳŃǒďĮǗłľ
ʔ ļǓǮĸıǒǪıǒǪĶǒğǔǮĸĳǔĸŏĮŁǴĨŋďǏĸ�;NB�ĢĶN�cŋĠǌĸ�ļǓǮĸĺǏłğĿǳğĿŐd
ʕ ļǓǮĸıǒǪŀňĮĠǔĸŀĨįǌŃŋĸǓǪŃĨ
ʖ ļǓǮĸıǒǪ ŋĮǙďŋŀǌĸ
ʗ ļǓǮĸıǒǪıǒǪĶǒłǔįėǳŁŐıǗŃĸŌŁĨŅĿǓŃōĴĿǌĨŌŁĨ�cŋĠǌĸ�ĴĿŐįǴŃǔįōĸĶǔįǏ Q�ŅĸǗňįǌňĨĳňĸŎŁQ�ďĿŐĪďQ�ŌĺǌĸŃŐĥĿǏ
ŀǏď�ŨŀŨd
ʘ ļǓǮĸĺǏłıǒǪĶǒ ŋıĴŁǒĮǑň�cłǔŁĮǳıǒǪŁŐıǗŃĸŌŁĨŏĮǗĸǗŃľĶňďűd�ŅĿǓŃļǓǮĸıǒǪıǒǪĴǞ ĮıǔĳĮǗłľłǔŁĮǳıǒǪĥŀǗňľďǔĸĸǒǮ
ʙ ŎďŀǗĳǔĸŏĮŅĿǓŃĳǔĸŏĮŋŀǓǪŃĸ
ʚ�ďŀňĨŌĪǗĨ
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ŏıľ



ʛ�łňĨŏłǗ ŎĸĳĿǏŋłĞıǒǪĶǒŌĮĮĪǗň�ŋĠǌĸ�ŎďŀǗŅĸǗňįǌňĨ
ʜ�ļǓǮĸıǒǪıǒǪŃľǴǌ ŎďŀǗŃǳĴďĿĞǕıǒǪĶǒĿǔĨŁǒŃǏĸĽňŋĿĮ�ŋĠǌĸ�ĴĿŐįǴŃǔįōĸĶǔįǏ
ʝ�ĠǌŃĨıňĨŋĮǏĸĥłĿďłǗňĨŃľǌňĨĸǗŃľ�;ND�ĶN�ŋļǓǪŃŎŅǗŅǳǌĸľĸįǕĺǌňĸŏĮǗ �ĠǌŃĨıňĨŋĮǏĸıǒǪŅǳǌĸľĸįǕ�?�
įǔłŋĮǏĸĺǌňĸŁłĸďǔĸŏĮǗįǗŃĨďłǗňĨĶňďďłǌň�>NB�ĶN�ŅňďŌĥĳďłǌňĸǒǮ �ŅǳǌĸľĸįǕĪŐįǗŃĨŋĮǏĸĺǌňĸĠǌŃĨ
ıňĨŋĮǏĸıǒŀŐįǔłŋıǌňĸǔǮĸ

ԋ�ŅǗňĶłňĨŋĥĿǓǪŃĨĴĿŐĮǔĳŋĸǓǪŃĨĪňďŃňĪĪŐďǒĮğłňĨďňĿıǑňĨňĸğŃĨŅǳǌĸľĸįǕŌŀŐğŃĨĿŐĳĳıǔĠ
ŁďĿǒĸ

ԋ�ŅǗňĶĺŀǔďŅǳǌĸľĸįǕ ŎĸğĞŐıǒǪ ŋĴǞ ĮŋĥĿǓǪŃĨ

ԋ�ŅǗňĶŎĠǗĨňĸŅǳǌĸľĸįǕ ŎĸĳĿǏŋłĞıǒǪĶǒĳǔĸŏĮ�ĿŐĮǔĳļǓǮĸŏĶǌŁĶǑǪňŋŁĶŃ�cŋĠǌĸ�ďĿŐŋĳǓǮŃĨōĶŋŁďŌŀŐļĿĶıǒǪĢǗŃĸ
ďǔĸŁǴĨŋďǏĸ�>�ĢĶNd�ļǓǮĸĺǏłŀňĮĠǔĸ�ŅĿǓŃļǓǮĸŋĴǡ ľď
ŏĶǌ ŋĠǌĸĸǔǮĸŋĢĸŋĢŃĿǕ�,�$!2Q�ďŀǗŃĨ�2'"I$�ŅĿǓŃďŀǗŃĨōĶĮǴŀĿǴĴĐňļŃňĪıǑňĨňĸĺǏĮĴďįǏ �ŌŀŐŅǳǌĸ
ľĸįǕŃňĪļŀǏďĥłǑǪňŅĿǓŃŀǗĶďĿŐŌıď�ŁǌĨĺŀŎŅǗŋďǏĮďňĿĳňĮŋĪǙĳŅĿǓŃĥłňĶŋŁǒľŅňľŌďǌĺǴǗĥĸŌŀŐ
łǔįėǳōĮľĿŃĳ

ԋ�ĮǴŌŀĠǌŃĨıňĨŋĮǏĸıǒǪŅǳǌĸľĸįǕĺǌňĸŎŅǗŁŐŃňĮŃľǴǌ ŋŁĶŃ
ŋļĿňŐŅňďŅǳǌĸľĸįǕŋĮǏĸĺǌňĸŁǏǪ ĨďǒĮğłňĨŅĿǓŃłǔįėǳğĸňĮŋŀǙď�ŋĠǌĸ�ŁǗŃĶ�ĠǗŃĸ
ŌŀŐįŐŋďǒľĳ�ŁǏǪ ĨğŃĨŎĸėňĮŃňĪĿǌłĨŅŀǌĸ�ŁǌĨĺŀŎŅǗŋďǏĮďňĿĳňĮŋĪǙĳ�ďňĿıǑňĨňĸĳďļĿǌŃĨ
ŅĿǓŃıǑňŎŅǗŅǳǌĸľĸįǕ ŎĠǗďňĿŏĶǌ ŏĮǗ

ԋ�ŅǳǌĸľĸįǕĶǒŀǗŃĸǒǮŃŃďŌĳĳĶňŎŅǗ ŎĠǗĨňĸĐňľŎĸŃňĥňĿĳĸļǓǮĸĿňĳ�cļǓǮĸĺǏłŋĿǒľĳıǒǪŀňĮĠǔĸĸǗŃľďłǌň�B�
ŃĨĦň�ŌŀŐĲĿĞǒĴĿŐįǴıǒǪŁǴĨğǖǮĸĪňďĿŐĮǔĳļǓǮĸŏĶǌŋďǏĸ�>�ĢĶNd�ŅǗňĶŎĠǗĨňĸďŀňĨŌĪǗĨ�cŋĠǌĸ�ŀňĸĿŐŋĳǒľĨŋĴǞ Įōŀǌ
ĨdQ�ĳĸļǓǮĸğĿǳğĿŐ�cŋĠǌĸ�ĶǒğǔǮĸĳǔĸŏĮd�ŌŀŐŁĐňļŌłĮŀǗŃĶŃǓǪĸű

ԋ�ŋĶǓǪŃĠňĿǕĪŅǳǌĸľĸįǕ�ŎŅǗ ŎĠǗŋĭļňŐŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪŌŀŐ�ŁňľŏĽŋĭļňŐğŃĨŌıǗıǒǪ ŎŅǗĶňďǔĳŅǳǌĸ
ľĸįǕŋıǌňĸǔǮĸ

ԋ�ŅǗňĶĺŀǔďŅǳǌĸľĸįǕŋĶǓǪŃŅǳǌĸľĸįǕŋĴǞ ĮŋĥĿǓǪŃĨŃľǴǌ

ԋ�ŅǗňĶŎĠǗĨňĸŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪŎĸŅĿǓŃŎďŀǗŁėňĸıǒǪıǒǪĶǒĻǳǝ ĸ�ŋďŀǓŃ�ďǘňĢďǔĮďĿǌŃĸ�ŅĿǓŃłǔįėǳ
ŏłŏĽ
ĶǏŋĠǌĸĸǔǮĸ�ŃňĪŁǌĨĺŀŎŅǗŋďǏĮŏĽŏŅĶǗ �ďňĿĳňĮŋĪǙĳ�ŏĽĽǦňĠǙŃį�ĥłňĶŋŁǒľŅňľ�ďňĿıǑňĨňĸĳďļĿǌŃĨ
ĥłňĶĿǗŃĸŋďǏĸĿŐĮǔĳŎĠǗĨňĸĴďįǏ�ďňĿĿǔǪłŏŅŀ�ŅĿǓŃďňĿŌįďŅǔď�ŎĸğĞŐıǒǪĶǓŃŋĴǡ ľďĸǑǮ ň�ŅǗňĶŌįŐįǗŃĨ
ŌŅŀǌĨĪǌňľŏĽŅĿǓŃŌĿĨĮǔĸŏĽĽǦňŎĮű�ĸŃďŋŅĸǓŃĪňďŁňľŃŐŌĮĴŋįŃĿǕ

ԋ�ŅǗňĶŎĠǗŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪŅĿǓŃŁňľŏĽıǒǪĠǑňĿǳĮ

ԋ�ŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪŃŃďŌĳĳĶňŋļǓǪŃŎŅǗŋŁǒľĳŋğǗňıǒǪĮǗňĸğǗňĨŋıǌňĸǔǮĸ�ŅǗňĶŎĠǗŋĥĿǓǪŃĨĠňĿǕĪ
ōĮľįǔǮĨğǖǮĸŅĿǓŃďŀǔĳŅǔł

ԋ�ďǌŃĸıǑňďňĿĢǌŃĶĳǑňĿǳĨ�ŅĿǓŃŋĶǓǪŃĪŐŏĶǌŎĠǗŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪŋĴǧ ĸŋłŀňĸňĸ�ōĴĿĮįĿłĪŁŃĳ
ŎŅǗŌĸǌ ŎĪłǌňŏĮǗėŃĮĴŀǛďŁňľŏĽĪňďŋįǗňŋŁǒľĳŌŀǗł

ԋ�ŋĶǓǪŃŋŁǒľĳŁňľŏĽŋğǗňďǔĳŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪŌŀǗł�ŅǗňĶŋŅľǒľĳŁňľŏĽŅĿǓŃŃŃďŌĿĨďĮŁňľ
ŏĽĶňďŋďǏĸŏĴ�ŅǗňĶŌįŐŋĥĿǓǪŃĨĠňĿǕĪĸňĸğĞŐďǑňŀǔĨĠňĿǕĪ
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ԋ�ŅǗňĶıǑňŋĥĿǓǪŃĨĠňĿǕĪįďŅĿǓŃŋŅľǒľĳĳĸŋĥĿǓǪŃĨĠňĿǕĪŏĶǌłǌňĪŐįǌŃŏĽŃľǴǌŅĿǓŃŏĶǌďǙįňĶ�ŅǗňĶ
ŏĶǌŎŅǗĶǒŌĿĨďĮıǔĳĳĸŋĥĿǓǪŃĨĠňĿǕĪĶňďŋďǏĸŏĴ�ŋĠǌĸ�ďňĿłňĨŁǏǪ ĨğŃĨıǔĳĮǗňĸĳĸŅĿǓŃĳĮğľǒǮ ŋĥĿǓǪŃĨ
ĠňĿǕĪ

ԋ�ĠňĿǕĪŅǳǌĸľĸįǕŎĸıǒǪĿǌĶŋıǌňĸǔǮĸ�ŅǗňĶŎĠǗĨňĸŅǳǌĸľĸįǕďŀňĨŌĪǗĨ�ŋĠǌĸ�ĳĸėĸĸ

ԋ�ŅǗňĶŎĠǗŌĳįŋįŃĿǒǪ�ŃŐŌĮĴŋįŃĿǕĪǌňľŏĽ�ŅĿǓŃŌıǌĸĠňĿǕĪĪňďĳĿǏĵǔıŃǓǪĸ�ŅǗňĶėŃĮŌľďĠǏǮĸŁǌłĸ�
ĢǌŃĶŌĢĶ�ŅĿǓŃĮǔĮŌĴŀĨŌĳįŋįŃĿǒǪŅĿǓŃŌıǌĸĠňĿǕĪōĮľŏĶǌŏĮǗĿǔĳŃĸǳěňį

ԋ�ŅǗňĶıǑňŃňŅňĿ�cŋĠǌĸ�ŃĳŌŀŐľǌňĨŃňŅňĿd�ĳĸŅǳǌĸľĸįǕ�ĶǏŋĠǌĸĸǔǮĸ�ŃňĪŁǌĨĺŀŎŅǗŋďǏĮŏĽŏŅĶǗ �ďňĿĳňĮ
ŋĪǙĳ�ŏĽĽǦ ňĠǙŃį�ĥłňĶŋŁǒľŅňľ�ďňĿıǑňĨňĸĳďļĿǌŃĨ�ĥłňĶĿǗŃĸŋďǏĸĿŐĮǔĳŎĠǗĨňĸĴďįǏ�ďňĿĿǔǪł
ŏŅŀ�ŅĿǓŃďňĿŌįďŅǔď

ԋ�ŅǗňĶŁňĮĸǑǮ ňŎŁǌŅǳǌĸľĸįǕ
ŌĶǗłǌňŅǳǌĸľĸįǕĪŐėǴďŃŃďŌĳĳĶňŎŅǗĶǒďňĿďǔĸĻǳǝ ĸŌŀŐŀŐŃŃĨĸǑǮ ň�ŌįǌŏĶǌ ŏĮǗĶǒĥǳĞŁĶĳǔįǏďǔĸĸǑǮ ň
ŏĮǗōĮľŁǏǮĸŋĠǏĨ�ŅňďĶǒğŃĨŋŅŀłŅďŃŃďĪňďėňĮ�ŎŅǗŎĠǗĺǗňŌŅǗĨĸǳǌĶŋĠǙĮŃŃďıǔĸıǒŌŀŐĺǖǪĨėňĮŎŅǗŌŅǗĨ�
ďňĿĶǒğŃĨŋŅŀłŋğǗňŏĴŎĸįǔłŅǳǌĸľĸįǕŅĿǓŃĠňĿǕĪŅǳǌĸľĸįǕŎĸğĞŐıǒǪįǔłŋĥĿǓǪŃĨŋĴǡ ľďŅĿǓŃĠǓǮĸ�ŃňĪŁǌĨĺŀ
ŎŅǗŋďǏĮĥłňĶĿǗŃĸŋďǏĸĿŐĮǔĳŎĠǗĨňĸĴďįǏ�ŏĽĽǦňĠǙŃį�ŏĽŏŅĶǗ �ĳňĮŋĪǙĳ�ŅĿǓŃŋĥĿǓǪŃĨıǑňĨňĸĳďļĿǌŃĨ
ŏĮǗ

ԋ�ŅǗňĶŏĶǌŎŅǗĶǒğŃĨŋŅŀł�ŋĠǌĸ�ŋĥĿǓǪŃĨĮǓǪĶŅĿǓŃłǔįėǳŌĴŀďĴŀŃĶŃǓǪĸŎĮŋğǗňŏĴ�ŎĸįǔłŅǳǌĸľĸįǕ

ԋ�ŅǗňĶłňĨğŃĨōĺŀǌļǗĸĥłňĶŁǴĨğŃĨėňĮŌŀŐĳĮĳǔĨŋĢĸŋĢŃĿǕğŃĨŅǳǌĸľĸįǕ
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗŋďǏĮďňĿıǑňĨňĸĳďļĿǌŃĨŅĿǓŃĥłňĶŋŁǒľŅňľŌďǌłǔįėǳōĮľĿŃĳ

ԋ�ŅǗňĶłňĨğŃĨŅĸǔďŋďǏĸļǏďǔĮĸǑǮ ňŅĸǔďğŃĨėňĮ�
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗŋďǏĮďňĿĳňĮŋĪǙĳ�ďňĿıǑňĨňĸĳďļĿǌŃĨ�ĥłňĶŋŁǒľŅňľŌďǌłǔįėǳōĮľĿŃĳ�ŅĿǓŃ
ıǑňŎŅǗŅǳǌĸľĸįǕŎĠǗďňĿŏĶǌŏĮǗ
ʓ ŋĶǓǪŃŎĠǗĨňĸıǔǮĨ�A�ėňĮP�ŌįǌŀŐėňĮĿǔĳĸǑǮ ňŅĸǔďŏĮǗ �>;�ďďN�cĿǔĳĸǑǮ ňŅĸǔďŏĮǗĿłĶıǔǮĨŅĶĮ�A;�ďďNd
ʔ ŋĶǓǪŃŎĠǗĨňĸŋĭļňŐėňĮıǒǪ �A�cōĴĿĮĮǴĿǴĴĐňļŎĸ�#�N@N>dP�>B�ďďN

ԋ�ğĞŐŅǳǌĸľĸįǕďǑňŀǔĨŋĥŀǓǪŃĸıǒǪ �ŅǗňĶĸǑňğŃĨŃŃďĪňďėňĮ�ŋļĿňŐŃňĪıǑňŎŅǗ
ğŃĨŅŀǌĸĪňďėňĮŅĿǓŃŋďǏĮĥłňĶŋŁǒľŅňľŌďǌłǔįėǳōĮľĿŃĳŏĮǗ

ԋ�ŋļǓǪŃŎŅǗĶǔǪĸŎĪŎĸďňĿŁǳğňĐǏĳňŀŃňŅňĿ�ŃľǌňĴŀǌŃľŃňŅňĿŏłǗŎĸėňĮōĮľŏĶǌĶǒŎĥĿĮǴŌŀŅĿǓŃŃľǴǌļǗĸ
ĶǓŃ

ԋ�ŅǗňĶŎĠǗĪňĸŅĿǓŃėňĮŃňŅňĿğĸňĮŎŅěǌďłǌňėňĮğŃĨŅǳǌĸľĸįǕ  
ĶǏŋĠǌĸĸǔǮĸŃňĪĳĮĳǔĨŋĢĸŋĢŃĿǕŌŀŐıǑňŎŅǗŋĥĿǓǪŃĨıǑňĨňĸĳďļĿǌŃĨŏĮǗ

ԋ�ŅǗňĶŎĠǗŅǳǌĸľĸįǕŎĸŁĐňļŌłĮŀǗŃĶďňĿĮǴŌŀŁǳğĐňļŅĿǓŃŎďŀǗŃǳĴďĿĞǕŏĽĽǦ ň�ıňĨďňĿŌļıľǕ

ԋ�ŅǳǌĸľĸįǕĸǒǮ ŏĶǌ ŏĮǗĶǒ ŏłǗ ŎĠǗĨňĸōĮľĳǳĥĥŀ�cĢǖǪĨĿłĶėǖĨŋĮǙďd�ıǒǪĶǒŁǳğĐňļĿǌňĨďňľŏĶǌĮǒ �ĶǒĴǣěŅňĮǗňĸ
ĴĿŐŁňıŁǔĶĺǔŁŅĿǓŃŁǳğĐňļĪǏį�ŅĿǓŃğňĮĴĿŐŁĳďňĿĞǕŌŀŐĥłňĶĿǴǗ�ŋłǗĸŌįǌĳǳĥĥŀŋŅŀǌňĸǔǮĸĪŐ
ŏĮǗĿǔĳďňĿďǑňďǔĳĮǴŌŀŅĿǓŃŌĸŐĸǑňŋďǒǪľłďǔĳłǏĲǒŎĠǗĨňĸŅǳǌĸľĸįǕŃľǌňĨĴŀŃĮĐǔľ�ĥłĿďǑňďǔĳĮǴŌŀŋĮǙď
ŎŅǗŌĸǌ ŎĪłǌňļłďŋğňŏĶǌŏĮǗŋŀǌĸŅǳǌĸľĸįǕ

ŏıľ
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ŅǳǌĸľĸįǕĸǒǮ ŏĶǌ ŏĮǗĶǒ ŏłǗ ŎĠǗĨňĸōĮľŋĮǙďıǒǪĶǒŃňľǳįǑǪňďłǌň�E�Ĵǡ ŌŀŐĳǳĥĥŀıǒǪĶǒŁĶĿĿėĐňļıňĨďňľ�ĴĿŐŁňı
ŁǔĶĺǔŁ�ŅĿǓŃıňĨĪǏįŎĪıǒǪŀĮįǑǪňŀĨ�ŅĿǓŃğňĮĴĿŐŁĳďňĿĞǕŌŀŐĥłňĶĿǴǗ �ŋłǗĸŌįǌĳǳĥĥŀŋŅŀǌňĸǔǮĸĪŐŏĮǗ
ĿǔĳďňĿďǑňďǔĳĮǴŌŀŅĿǓŃŌĸŐĸǑňŋďǒǪľłďǔĳłǏĲǒŎĠǗĨňĸŅǳǌĸľĸįǕŃľǌňĨĴŀŃĮĐǔľ�ŌŀŐŋğǗňŎĪėǖĨŃǔĸįĿňľ
ıǒǪ ŋďǒǪľłğǗŃĨŌŀǗł�ŅǗňĶĶǏŎŅǗ ŋĮǙďŋŀǌĸďǔĳŅǳǌĸľĸįǕŋĥĿǓǪŃĨĸǒǮ �ŅǗňĶĶǏŎŅǗ ŋĮǙďıǑňĥłňĶŁŐŃňĮŌŀŐĺǴǗ ŎĠǗĨňĸ
ıǑňďňĿĢǌŃĶĳǑňĿǳĨōĮľŏĶǌĶǒďňĿďǑňďǔĳĮǴŌŀ

ԋ�ŏĶǌŃĸǳěňįŎŅǗĺǴǗ ŎĠǗŋĴŀǒǪľĸŌĳįŋįŃĿǒǪŁǑ ňĿŃĨŋŃĨ

ԋ�ŅňďĥǳĞėŃĮŌĳįŋįŃĿǒǪŌľďĪňďįǔłŋĥĿǓǪŃĨŋďǙĳŏłǗ �ōĴĿĮŎĠǗŃǳĴďĿĞǕĠňĿǕĪļǏŋĦĵĠňĿǕĪŏĽ
ŌĳįŋįŃĿǒǪ�?�ĠǔǪłōĶĨıǳďŋĮǓŃĸ

ԋ�ĠňĿǕĪŅǳǌĸľĸįǕ ŎĸĳĿǏŋłĞıǒǪ ŏĶǌĶǒĺǴǗĥĸ�ļǓǮĸıǒǪłǌňĨĴǞ ĮŀǗŃĶ�ŅĿǓŃĳĿǏŋłĞıǒǪ ŋğǗňŏĮǗŋĭļňŐĠǌňĨĢǌŃĶ
ĳǑňĿǳĨŋıǌňĸǔǮĸ

ԋ�ōĴĿĮĿŐĶǔĮĿŐłǔĨŁǔįłǕŋŀǒǮľĨğŃĨĥǳĞŌŀŐŃľǌňĴŀǌŃľŎŅǗŁǔįłǕŋŀǒǮľĨłǏǪĨŎďŀǗű�ŅǳǌĸľĸįǕ

ԋ�ŅǗňĶŎĠǗŃǳĴďĿĞǕ ŎĸŁĐňļŌłĮŀǗŃĶıǒǪĶǒĥłňĶĠǓǮĸ

ԋ�ŃǳĞŅĐǴĶǏďňĿĠňĿǕĪŌĳįŋįŃĿǒǪĥłĿŃľǴǌıǒǪ �>;��ėǖĨ��A;�

ԋ�ŅǗňĶĸǑňŃǳĴďĿĞǕ ŏĴŎĠǗ ŎĸļǓǮĸıǒǪıǒǪįǏĮŏĽĨǌňľŌŀŐĿŐŋĳǏĮŏĮǗ

ԋ�ŅǗňĶŋĴǞ ĮŋĥĿǓǪŃĨŃǳĴďĿĞǕŋĶǓǪŃŏĶǌ ŏĮǗĿǔĳŃĸǳěňįŎŅǗ ŎĠǗĨňĸ

ԋ�ĺǴǗğǔĳğǒǪŅǗňĶŎĠǗĨňĸŃǳĴďĿĞǕŋĶǓǪŃĿėľĸįǕďǑňŀǔĨŋĥŀǓǪŃĸıǒǪ �ŋļǓǪŃĥłňĶĴŀŃĮĐǔľŎĸďňĿğǔĳğǒǪ

ԋ�ŎĠǗĺǗňĸǳǌĶŌŅǗĨıǑňĥłňĶŁŐŃňĮŃǳĴďĿĞǕ �ŅǗňĶŎĠǗĸǑǮň�ŌŃŀďŃńŃŀǕ�ĺĨĢǔďĽŃď�ŅĿǓŃŁňĿŋĥĶǒŋĮǙĮ
ğňĮ

ԋ�ŋďǙĳŌĳįŋįŃĿǒǪğŃĨŃǳĴďĿĞǕŌŀŐıǒǪĠňĿǕĪŎŅǗļǗĸĶǓŃŋĮǙď�ŋļǓǪŃĴǦ ŃĨďǔĸŏĶǌ ŎŅǗŋĮǙďŋĺŀŃďŀǓĸŅĿǓŃŋďǏĮ
ďňĿĳňĮŋĪǙĳōĮľŃǳĳǔįǏŋŅįǳ �ŋĮǙďĥłĿŎĠǗŃǳĴďĿĞǕĐňľŎįǗďňĿĥłĳĥǳĶĮǴŌŀğŃĨĺǴǗ ŎŅěǌŋıǌňĸǔǮĸ

ԋ�ŃǌňĸďđŌŀŐğǗŃĳǔĨĥǔĳıǔǮĨŅĶĮğŃĨĺŀǏįĐǔĞĤǕŋĥŀǓǪŃĸıǒǪ ŎĸōĿĨļľňĳňŀŌŀŐŁėňĸĳĿǏďňĿĮǗňĸ
ŁǳğĐňļ

ԋ�ŎĠǗŌĳįŋįŃĿǒǪıǒǪ ŎŅǗĶňďǔĳĺŀǏįĐǔĞĤǕŋıǌňĸǔǮĸ

     ŅǗňĶŋļǌĨŏĴıǒǪŌŅŀǌĨďǑňŋĸǏĮŌŁĨĸňĸŋďǏĸŏĴ�cŏĶǌŋďǏĸ�>;;�łǏĸňıǒd

NOTE

ԋ�ĺǴǗĴēǏĳǔįǏĨňĸĥłĿŃǌňĸĥǴǌĶǓŃĸǒǮŌŀŐıǑňĥłňĶŋğǗňŎĪłǏĲǒŎĠǗĨňĸŅǳǌĸľĸįǕŃľǌňĨėǴďįǗŃĨŎŅǗėǌŃĨŌıǗďǌŃĸ
ŎĠǗĨňĸ

ԋ�ōĴĿĮįĿłĪŁŃĳŎŅǗŌĸǌ ŎĪłǌňŏĮǗėŃĮĴŀǛďŃŐŌĮĴŋįŃĿǕŃŃďĪňďŋįǗňŋŁǒľĳŌŀǗł�ďǌŃĸŎĠǗĨňĸŅĿǓŃ
ŋĥŀǓǪŃĸľǗňľŅǳǌĸľĸįǕ�ŌŀŐıǑňďňĿĢǌŃĶĳǑňĿǳĨ
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ԋ�ŅǗňĶļŀǏďĥłǑǪňŅĿǓŃĴŀǌŃľŅǳǌĸľĸįǕįďŀĨĶňŎĸğĞŐŋĥŀǓǪŃĸľǗňľŅĿǓŃğĸľǗňľŅǳǌĸľĸįǕ
ŋļĿňŐŃňĪŁǌĨĺŀŎŅǗŋďǏĮŏĽŏŅĶǗ �ďňĿĳňĮŋĪǙĳ�ŏĽĽǦňĠǙŃį�ĥłňĶŋŁǒľŅňľ�ďňĿıǑňĨňĸĳďļĿǌŃĨ
ĥłňĶĿǗŃĸŋďǏĸĿŐĮǔĳŎĠǗĨňĸĴďįǏ�ďňĿĿǔǪłŏŅŀ�ŁňĿŋĥĶǒĿŐŋĳǏĮ�ŅĿǓŃĥłňĶŋŁǒľŅňľįǌŃŅǳǌĸľĸįǕŅĿǓŃ
ŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪ ŏĮǗ

ԋ�ŋĶǓǪŃŋŁǏĿǕĽŃňŅňĿĿǗŃĸŅĿǓŃŃňŅňĿĴĿŐŋĐıĸǑǮň�cŋĠǌĸ�ŌďǗłĸǑǮňŌŀŐėǗłľĢǳĴd�ōĴĿĮıĮŀŃĨŎĠǗĨňĸŅǳǌĸ
ľĸįǕďǌŃĸŀǌłĨŅĸǗňŋļǓǪŃŎŅǗŌĸǌ ŎĪłǌňğŃĨŋŅŀłĪŐŏĶǌŅďŅĿǓŃďĿŐŋĮǙĸŎĸĿŐŅłǌňĨďňĿıǑňĨňĸ

ԋ�ŋĶǓǪŃłňĨğŃĨŅĸǔďŅĿǓŃŃňŅňĿŅŀňľĪňĸĳĸėňĮ�ōĴĿĮłňĨŏłǗįĿĨďŀňĨėňĮŋļǓǪŃŎŅǗŋďǏĮĥłňĶ
ŁĶĮǳŀ
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗŋĥĿǓǪŃĨıǑňĨňĸĳďļĿǌŃĨ�ğŃĨŋŅŀłŅď�ŅĿǓŃĪňĸĠňĶĿǌłĨŅŀǌĸŏĮǗ

ԋ�ŋĶǓǪŃŁǌĨğŃĨŅĸǔď�ŎŅǗłňĨğŃĨŏłǗĳĸėňĮĠǔǮĸŀǌňĨŌŀŐŎŅǗŅǳǌĸľĸįǕŋĥŀǓǪŃĸıǒǪĳĸļǓǮĸĿňĳ
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗğŃĨŋŅŀłŅďŅĿǓŃŋďǏĮĥłňĶŋŁǒľŅňľŌďǌłǔįėǳōĮľĿŃĳŎĸğĞŐıǑňĨňĸ

ԋ�ĠĞŐŎĠǗĨňĸŅǳǌĸľĸįǕ�ŀǗŃğŃĨŅǳǌĸľĸįǕįǗŃĨŁǔĶĺǔŁļǓǮĸŃľǴǌ ŋŁĶŃ
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗŋďǏĮďňĿıǑňĨňĸĳďļĿǌŃĨŅĿǓŃĥłňĶŋŁǒľŅňľŌďǌłǔįėǳōĮľĿŃĳ

ԋ�įĿłĪŁŃĳŎŅǗŌĸǌ ŎĪłǌňĺǴǗĴēǏĳǔįǏĨňĸŁňĶňĿėĿǔĳĶǓŃďǔĳıǳďŁėňĸďňĿĞǕ �ıǒǪ ŏĶǌĥňĮĥǏĮŏĮǗŃľǌňĨ
ıǔĸıǌłĨıǒ ŎĸğĞŐıǒǪŅǳǌĸľĸįǕďǑňŀǔĨŋĥŀǓǪŃĸıǒǪ �ďĮĴǳǝ ĶŅľǳĮŅňďĿǴǗŁǖďłǌňŃňĪŋďǏĮŃǔĸįĿňľŎĮű�
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗŋďǏĮďňĿĳňĮŋĪǙĳŅĿǓŃĥłňĶŋŁǒľŅňľŌďǌĺǴǗ ŎĠǗ �ĳǳĥĥŀŃǓǪĸ�ŅĿǓŃłǔįėǳōĮľĿŃĳŏĮǗ �

ԋ�ŎĠǗĨňĸŅǳǌĸľĸįǕ ŎĸŁĐňļŌłĮŀǗŃĶıǒǪĶǒŃǳĞŅĐǴĶǏ ŎĸĠǌłĨ�;x#�ėǖĨ�A;x#�ŌŀŐĶǒĥłňĶĠǓǮĸŎĸĠǌłĨ�
Bm�ėǖĨ�EBm�ŋďǙĳŅǳǌĸľĸįǕ ŏłǗ ŎĸĳĿǏŋłĞıǒǪŌŅǗĨŌŀŐĴĿňĦĪňďĻǳǝ ĸ�ŌŀŐĶǒŃǳĞŅĐǴĶǏ ŎĸĠǌłĨ�I@;x#�
ėǖĨ�C;x#�ŌŀŐĥłňĶĠǓǮĸŎĸĠǌłĨ�>;m�ėǖĨ�F;m
ĶǏŋĠǌĸĸǔǮĸŃňĪŁǌĨĺŀŎŅǗŋďǏĮŏĽŏŅĶǗ �ďňĿĳňĮŋĪǙĳ�ŏĽĽǦňĠǙŃį�ĥłňĶŋŁǒľŅňľ�ďňĿıǑňĨňĸĳďļĿǌŃĨ�
ĥłňĶĿǗŃĸŋďǏĸĿŐĮǔĳŎĠǗĨňĸĴďįǏ�ďňĿĿǔǪłŏŅŀ�ŁňĿŋĥĶǒĿŐŋĳǏĮ�ŅĿǓŃĥłňĶŋŁǒľŅňľŃǓǪĸű�įǌŃŅǳǌĸľĸįǕ
ŅĿǓŃŋĥĿǓǪŃĨĠňĿǕĪŌĳįŋįŃĿǒǪ ŏĮǗ

ԋ�ŎĸďĿĞǒıǒǪŁĐňļŌłĮŀǗŃĶĐňľŎĸŃňĥňĿĶǒďňĿŋĴŀǒǪľĸŌĴŀĨŃľǌňĨĠǔĮŋĪĸ�cŋĠǌĸ�ĶǒďňĿĴĿŐĮǔĳ
įďŌįǌĨŎŅĶǌQ�ďňĿŎĠǗĨňĸŅǳǌĸľĸįǕ ŎĸŁėňĸıǒǪŌŅǌĨŎŅĶǌQ�ďňĿĪǔĮŋĿǒľĨŁǏǪ ĨğŃĨĐňľŎĸŃňĥňĿŎŅĶǌ �ŋĠǌĸ�ĴŀňľıňĨŋŁ
ĿǏǭĽ�ŋďǗňŃǒǮ �ŌŀŐōįǘŐd�įǗŃĨĪǔĮıǑňŌĺĸıǒǪ ŎŅĶǌ �

ŏıľ
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3.1  ĿǴĴŀǔďĵĞǕŌŀŐŁǌłĸĴĿŐďŃĳ

3. ğǗŃĶǴŀĪǑňŋļňŐĺŀǏįĐǔĞĤǕ

ōĶĮǴŀĿǴĴĐňļ
ŅĸǗňĪŃďňĿıǑňĨňĸ
ŅĸǗňĪŃŌŁĮĨĺŀ

ĐňļŁŋįŃĿǏ ōŃ

ŌėĳďǔĸŀǓǪĸŏėŀ
ŀǗŃğǔĳ ŀǗŃŋĥŀǓǪŃĸ

Ĵǳǝ ĶŅľǳĮ

,�$!2

ėňĮ

ŀǑňōļĨ

ŁłǏįĠǕ ŏĽŅŀǔďĠǌŃĨĠňĿǕĪŏĽ�
��ĮǗłľįĸŋŃĨ
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3.2 ğǗŃĶǴŀĪǑňŋļňŐ

ĿňľďňĿ ğǗŃĶǴŀĪǑňŋļňŐ

Keenbot T5

B;C�ĶĶN�B;?�ĶĶN�>?;B�ĶĶN

AF;�ĶĶN�A;A�ĶĶN�>EE�ĶĶ
NcėňĮĠǔǮĸŌĿďĮǗňĸĳĸd

B;�ďďN

>;�ďďN

>N?�ŋĶįĿiłǏĸň

ıǒ  Wi-Fi

$#�AE6�>?!��

B;7

ďĿŐŌŁŏĽğĞŐŁŌįĸĮǕĳňľӑ;NB!

>?~>B�ĠǔǪłōĶĨ�

?;Q;;;�ĠǔǪłōĶĨ

ŃǳĞŅĐǴĶǏ P��֋a��֋��
ĥłňĶĠǓǮĸP�5%~85%

ĐňľŎĸŃňĥňĿ�@;;~?;Q;;;�ŀǔďĢǕ

ĐňľŎĸŃňĥňĿıǒǪŌŅǗĨŌŀŐĶǒļǓǮĸıǒǪĿňĳ
ŌŀŐŋĿǒľĳ

�ŃǳĞŅĐǴĶǏ PI@;֋~C;֋
ĥłňĶŁǴĨP�ŏĶǌ ŋďǏĸ�1,000�ĶN

Ŀǳǌĸ

ğĸňĮŅǳǌĸľĸįǕ �cľ�ď�Łd

ğĸňĮėňĮ�cľ�ď�Łd

ĸǑǮňŅĸǔď�cŏĶǌĿłĶŌıǌĸĠňĿǕĪd

ĸǑǮňŅĸǔďĳĿĿıǳďŁǴĨŁǳĮįǌŃĠǔǮĸ

ĥłňĶŋĿǙłŎĸďňĿŋĥŀǓǪŃĸıǒǪŁǴĨŁǳĮ�

ŃǏĸŋıŃĿǕŋĽĢŋĥĿǓŃğǌňľ

ĥłňĶĪǳŌĳįŋįŃĿǒǪ �

ļǏďǔĮďǑňŀǔĨŏĽ�

ďĿŐŌŁŏĽğĞŐŁŌįĸĮǕĳňľ�

ĿŐľŐŋłŀňďňĿŎĠǗĨňĸŌĳįŋįŃĿǒǪ �

ŃňľǳďňĿŎĠǗĨňĸ

ĠǌłĨŃǳĞŅĐǴĶǏ
iĥłňĶĠǓǮĸıǒǪŅǳǌĸľĸįǕıǑňĨňĸŏĮǗĴďįǏ

ĥłňĶŁłǌňĨ

ŁĐňļŌłĮŀǗŃĶŎĸďňĿıǑňĨňĸ�

ŁĐňļŌłĮŀǗŃĶŎĸďňĿĪǔĮŋďǙĳ ŏıľ
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4.1 ďňĿĠňĿǕĪŅǳǌĸľĸįǕ

     ĠňĿǕĪŅǳǌĸľĸįǕ ŎŅǗŋįǙĶďǌŃĸŎĠǗĨňĸĥĿǔǮĨŌĿď�ŅĿǓŃŋĶǓǪŃĿŐĮǔĳŌĳįŋįŃĿǒǪ�įǑǪňďłǌň�?;m
* ŋĶǓǪŃŏĽŌŁĮĨŁėňĸŐŃŐŌĮĴŋįŃĿǕŋĴŀǒǪľĸŋĴǧ ĸŁǒ ŋğǒľł�ŅĶňľĥłňĶłǌňďňĿĠňĿǕĪŋŁĿǙĪŁĶĳǴĿĞǕŌŀǗł
     ŅǗňĶŎĠǗŅǳǌĸľĸįǕğĞŐďǑňŀǔĨĠňĿǕĪ
     ŅňďŏĶǌ ŏĮǗ ŎĠǗĨňĸŅǳǌĸľĸįǕŋĴǧ ĸŋłŀňĸňĸ�ŎŅǗĠňĿǕĪŅǳǌĸľĸįǕ ŎŅǗŋįǙĶıǳď�?�ŋĮǓŃĸ

ԋ�ŋĴǞ ĮĻňĥĿŃĳľňĨğŃĨĠǌŃĨĠňĿǕĪŏĽĮǗłľįĸŋŃĨıǒǪĮǗňĸŅŀǔĨğŃĨŅǳǌĸľĸįǕŌŀǗłŋŁǒľĳĴŀǛďŃŐŌĮĴ
ŋįŃĿǕŋğǗňıǒǪĠǌŃĨĠňĿǕĪŏĽĸǔǮĸ

4. ďňĿıǑňĨňĸ

ԋ�ŏĽŌŁĮĨŁėňĸŐŃŐŌĮĴŋįŃĿǕĪŐŋĴŀǒǪľĸŋĴǧ ĸŁǒŌĮĨŋĶǓǪŃŋĿǏǪĶďňĿĠňĿǕĪ�ŌįŐŅĸǗňĪŃŌŀŐŋĴŀǒǪľĸ
ŏĴľǔĨŅĸǗňĪŃďňĿĠňĿǕĪ�ĢǖǪĨĪŐŌŁĮĨŎŅǗŋŅǙĸłǌňďǑňŀǔĨĠňĿǕĪ

ŋłŀňıǒǪ ŋŅŀǓŃ

ĠňĿǕĪŋįǙĶ

ŅňďıǑňŎŅǗŅǳǌĸľĸįǕıǑňĨňĸ�ďĿǳĞňėŃĮĴŀǛď
ŏĽŃŃďďǌŃĸ

�K���P
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ĠňĿǕĪŅǳǌĸľĸįǕ ŎĸĳĿǏŋłĞıǒǪ ŏĶǌĶǒĺǴǗĥĸ�ļǓǮĸıǒǪłǌňĨĴǞ ĮŀǗŃĶ�ŅĿǓŃŋĴǧ ĸļǓǮĸıǒǪ �ıǒǪ ŋğǗňŏĮǗŋĭļňŐĠǌňĨĢǌŃĶ
ĳǑňĿǳĨŋıǌňĸǔǮĸ�ŅǳǌĸľĸįǕĶǒĥǳĞŁĶĳǔįǏďňĿĠňĿǕĪŃǔįōĸĶǔįǏŃǔĪĭĿǏľŐ�ŅǳǌĸľĸįǕĪŐĥǗĸŅňįǑňŌŅĸǌĨ�Īǔĳ
ĥǴǌ �ŌŀŐŋĠǓǪŃĶįǌŃďǔĳŌıǌĸĠňĿǕĪŋļǓǪŃıǑňďňĿĠňĿǕĪŃǔįōĸĶǔįǏŋĶǓǪŃĿŐĮǔĳŌĳįŋįŃĿǒǪŀĮŀĨŋŅŀǓŃ�Bm�
ŅĿǓŃĪŐŁǌĨŏĴĠňĿǕĪĮǗłľįĸŋŃĨďǙ ŏĮǗ

ĿǴĴĐňļįǌŃŏĴĸǒǮŌŁĮĨōĥĿĨŁĿǗňĨğŃĨŌıǌĸĠňĿǕĪ�ŁǑ ňŅĿǔĳŅǳǌĸľĸįǕĳĿǏďĿŌĳĳĶǒėňĮŅŀňľĠǔǮĸP

ԋ�ėŃĮĴŀǛďŃŐŌĮĴŋįŃĿǕŌŀŐĴǞ ĮĻňĥĿŃĳľňĨ

ŏıľ
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4.2 ŋĴǞ ĮiĴǞ ĮŋĥĿǓǪŃĨ

ŁłǏįĠǕŅŀǔďŃľǴǌıǒǪĮǗňĸŅŀǔĨğŃĨŅǳǌĸľĸįǕ�ıňĨĮǗňĸğłňŎįǗĻňĥĿŃĳľňĨ

̉�ŋĴǞ ĮŋĥĿǓǪŃĨ
ďĮŁłǏįĠǕŅŀǔďŅĸǖǪĨĥĿǔǮĨŋļǓǪŃŋĴǞ ĮŅǳǌĸľĸįǕ �ĢǖǪĨŎĠǗŋłŀňĴĿŐĶňĞ�A;�łǏĸňıǒ

̉�ĴǞ ĮŋĥĿǓǪŃĨ
ďĮŁłǏįĠǕŅŀǔďŅĸǖǪĨĥĿǔǮĨŋļǓǪŃĴǞ ĮŅǳǌĸľĸįǕ �ŋĠǌĸŋĮǒľłďǔĳįŃĸŋĴǞ ĮŅǳǌĸľĸįǕ

4.3 ďňĿıǑňĨňĸğŃĨĴǳǝ ĶŅľǳĮ

ŅňďļĳŋĪŃŁėňĸďňĿĞǕĮǔĨįǌŃŏĴĸǒǮ �ōĴĿĮďĮĴǳǝ ĶŅľǳĮŋļǓǪŃŅľǳĮďňĿıǑňĨňĸğŃĨŅǳǌĸľĸįǕıǔĸıǒP�

     ŋĥŀǓǪŃĸľǗňľŅǳǌĸľĸįǕĮǗłľįĸŋŃĨğĞŐıǒǪŅǳǌĸľĸįǕďǑňŀǔĨıǑňĨňĸ
     ŅǳǌĸľĸįǕıǑňĨňĸĺǏĮĴďįǏ�cŋĠǌĸ�ŋĥŀǓǪŃĸıǒǪ ŏĴľǔĨŋŁǗĸıňĨŃǓǪĸıǒǪ ŏĶǌ ŏĮǗďǑňŅĸĮŏłǗ d�ŌŀŐŃňĪďǌŃŎŅǗŋďǏĮĥłňĶ
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ĶŋŁǒľŅňľŌďǌŁĐňļŌłĮŀǗŃĶōĮľĿŃĳ

ŅĶňľŋŅįǳ: ŋĴǞ ĮĻňĥĿŃĳĢǏŀǏ ōĥĸıǒǪŃľǴǌ ŎįǗ ōĥĿĨŋĥĿǓǪŃĨ ŌŀǗłŋĴǞ ĮĴǳǝ ĶŅľǳĮōĮľďĮĴǳǝ ĶŁǒŌĮĨıňĨĮǗňĸ
ğłň

ԋ�ďňĿĪǔĮďňĿŁėňĸďňĿĞǕĭǳďŋĭǏĸ
ŋĶǓǪŃŅǳǌĸľĸįǕıǑňĨňĸŏĶǌĴďįǏŅĿǓŃŃľǴǌ ŎĸŁėňĸďňĿĞǕĭǳďŋĭǏĸŎĮďǙįňĶıǒǪŃňĪďǌŃŎŅǗŋďǏĮĐǔľŃǔĸįĿňľŌďǌ
ŁĐňļŌłĮŀǗŃĶōĮľĿŃĳ�ŎŅǗŅľǳĮŅǳǌĸľĸįǕ ōĮľďňĿďĮĴǳǝ ĶŅľǳĮĭǳďŋĭǏĸ

ıǒǪĮǗňĸĳĸįǔłŋĥĿǓǪŃĨP
ŅŀǔĨŌĸǌ ŎĪŌŀǗłłǌňŅǳǌĸľĸįǕďŀǔĳŁǴǌ ŁĐňłŐĴďįǏ �ŎŅǗĥǌŃľű�ŅĶǳĸŁłǏįĠǕ ŏĴįňĶıǏĦıňĨıǒǪĿŐĳǳŃľǴǌĮǗňĸĳĸ
Ĵǳǝ ĶŅľǳĮĭǳďŋĭǏĸ�ŌŀǗłĪǔĮďňĿŎŅǗŅǳǌĸľĸįǕďŀǔĳĶňıǑňĨňĸįǌŃįňĶĴďįǏ

ŅĶňľŋŅįǳP�ŅňďďĮĴǳǝ ĶŅľǳĮĭǳďŋĭǏĸĳĸļǓǮĸıǒǪŀňĮĠǔĸ�ŅǳǌĸľĸįǕĪŐĴŀǌŃľļŀǔĨĨňĸĪŀĸǕ �ŌŀŐĪŐ
ŋĥŀǓǪŃĸıǒǪįǌŃŏĴĮǗłľŌĿĨŋĭǓǪŃľ�ĢǖǪĨŃňĪďǌŃŎŅǗŋďǏĮďňĿĳňĮŋĪǙĳŏĮǗ

ŏıľ
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ԋ�ĿŐĳĳŅŀĳŅŀǒďŁǏǪ ĨďǒĮğłňĨ
ĺŀǏįĐǔĞĤǕ ŎĠǗďŀŏďďňĿıǑňĨňĸŌĳĳĺŁňĸĿłĶŅŀňľŋĢĸŋĢŃĿǕŋļǓǪŃĿŐĳǳŅňŁǏǪ ĨďǒĮğłňĨĮǗňĸŅĸǗň�
ŅňďŋďǏĮŁėňĸďňĿĞǕŃǔĸįĿňľ�ŅǳǌĸľĸįǕŁňĶňĿėŀĮĥłňĶŋĿǙł�ŅľǳĮ�ŌŀŐĪŐıǑňďňĿĥłĳĥǳĶĥłňĶŋĿǙł
ŋďǏĸğĸňĮŌŀŐďňĿŅŀĳŅŀǒďŁǏǪĨďǒĮğłňĨŃǓǪĸű�ĺǌňĸďňĿĴĿŐĶłŀĺŀğŃĨŅǳǌĸľĸįǕŋŃĨ�ŌŀŐĪŐŁǌĨŋŁǒľĨ
ŋįǓŃĸ
ŅňďŋŁǗĸıňĨŋĥŀǓǪŃĸıǒǪĶǒĥĸŌŃŃǔĮŌŀŐŅǳǌĸľĸįǕŅŀĳŅŀǒďŁǏǪ ĨďǒĮğłňĨŏĶǌ ŏĮǗ �ĿłĶėǖĨĶǒŋŁǒľĨŌŀŐŏĽ
ŌĪǗĨŋįǓŃĸĴĿňďēįǌŃŋĸǓǪŃĨ�ōĴĿĮďĮĴǳǝ ĶŅľǳĮĭǳďŋĭǏĸŋļǓǪŃŋĥŀǓǪŃĸľǗňľŅǳǌĸľĸįǕ ŎŅǗŃŃďŅǌňĨŅĿǓŃĸǑň
ŁǏǪ ĨďǒĮğłňĨŃŃď

ԋ�ŋŁǒľĨŌŀŐŏĽŌĪǗĨŋįǓŃĸP
ʓ ŎĸďĿĞǒŋďǏĮďňĿĠĸďĿŐŌıďP�ŏĽŋįǓŃĸĪŐďŐļĿǏĳŃľǌňĨįǌŃŋĸǓǪŃĨ�
ʔ ďĮĴǳǝ ĶŅľǳĮP�ŏĽŋįǓŃĸĪŐďŐļĿǏĳŃľǌňĨįǌŃŋĸǓǪŃĨ
ʕ ŅǳǌĸľĸįǕıǑňĨňĸŀǗĶŋŅŀłP�ŏĽŋįǓŃĸįǏĮŁłǌňĨįǌŃŋĸǓǪŃĨ
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     ōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨ
ŎĸōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨ�ŅǳǌĸľĸįǕĪŐŋĮǏĸłĸŎĸŋŁǗĸıňĨıǒǪďǑňŅĸĮŋŃňŏłǗŌŀǗłōĮľĶǒĳĿǏďňĿŋĥĿǓǪŃĨ
ĮǓǪĶ�ğĸĶŅłňĸ�ŅĿǓŃŁǓǪ ŃōĴĿōĶĠǔĸįǌňĨű�ŎŅǗŀǴďĥǗňŅľǏĳŋŃĨ�ŌŀŐŋĠǏěĠłĸŎŅǗŀǴďĥǗňŀŃĨĠǏĶŃňŅňĿ�
ŅĿǓŃŅľǏĳŃňŅňĿįǔłŃľǌňĨĶňıňĸōĮľďňĿďĿŐĪňľŋŁǒľĨŅĿǓŃŌŁĮĨĐňļĳĸŅĸǗňĪŃ

4.4 ďňĿŋŀǓŃďōŅĶĮ

ŅǳǌĸľĸįǕĶǒ �B�ōŅĶĮŁǑňŅĿǔĳŎĠǗ ŎĸŁėňĸďňĿĞǕįǌňĨűP�ōŅĶĮŋŁǏĿǕĽŃňŅňĿQ�ōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨQ�
ōŅĶĮŋŁǏĿǕĽŅŀňľĴŀňľıňĨQ�ōŅĶĮŋŁǏĿǕĽōĮľįĿĨ�ŌŀŐōŅĶĮłǔĸŋďǏĮ

     ōŅĶĮŋŁǏĿǕĽŃňŅňĿ
ŎĸōŅĶĮŋŁǏĿǕĽŃňŅňĿ�ŅǳǌĸľĸįǕŁňĶňĿėŋŁǏĿǕĽŃňŅňĿŅŀňľű�ōįǘŐŏĮǗ ŎĸďňĿŋĮǏĸĿŃĳŋĮǒľł�ŅŀǔĨĪňď
ıǒǪłňĨĪňĸŃňŅňĿıǒǪŀǴďĥǗňįǌňĨű�ŁǔǪ ĨĶňŀĨĳĸėňĮ�ŌŀŐĴǦ ŃĸŅĶňľŋŀğōįǘŐŌŀǗł�ŅǳǌĸľĸįǕĪŐłňĨŌĺĸ
ŋŁǗĸıňĨıǒǪĮǒıǒǪŁǳĮōĮľŃǔįōĸĶǔįǏŋļǓǪŃďňĿŋŁǏĿǕĽıǒǪĿłĮŋĿǙłıǒǪŁǳĮ

ŁǌĨŃňŅňĿ

ğŃĨıňĸŋj�ŀǌĸ

ŁǌĨįĿĨ

ŃłľļĿ

ĶňďŅĸǌŃľ

ďŀǔĳ

popupďňĿįǔǮĨĥǌň

ŋļŀĨłǔĸŋďǏĮ�LL�ĿǗŃĨōĮľ���	�3����

ďŀǔĳ

ōŅĶĮĥĨıǒǪ�ŋĮǏĸıňĨıǔĸıǒ

ŎĠǗĨňĸŀǌňŁǳĮ

A 

ıǳďĪǳĮ��įǑňŌŅĸǌĨ

@,�ĥŀǏďŋļǏǪĶ

B             C
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     ōŅĶĮŋŁǏĿǕĽōĮľįĿĨ
ŎĸōŅĶĮŋŁǏĿǕĽōĮľįĿĨ�ŅǳǌĸľĸįǕıǒǪ ŋįĿǒľĶļĿǗŃĶŃľǴǌ ŎĸĪǳĮĿǔĳŃňŅňĿĪŐŏĴŋŁǏĿǕĽľǔĨōįǘŐıǒǪďǑňŅĸĮ�ŋĶǓǪŃ
ŋŁǏĿǕĽŋŁĿǙĪ�ŅǳǌĸľĸįǕďǙĪŐĿŃ�Ğ�ĪǳĮĸǔǮĸŋļǓǪŃĿǔĳĨňĸėǔĮŏĴŌıĸďňĿŋĮǏĸďŀǔĳŃǔįōĸĶǔįǏ �ōŅĶĮĸǒǮėǴďŎĠǗ
ĶňďıǒǪŁǳĮŎĸĿǗňĸŃňŅňĿŌĳĳŎŅǗĳĿǏďňĿŋŁǏĿǕĽďŀǔĳĳǗňĸ�ŌŀŐŎĸŁėňĸďňĿĞǕıǒǪĥŀǗňľďǔĸŃǓǪĸű

ŋĮǏĸıňĨıǔĸıǒ

ďŀǔĳŁǌĨįĿĨ

ďŀǔĳ

ŋĠǏěĠǏĶŏĮǗ

ďǑňŀǔĨĮǑňŋĸǏĸďňĿ

ŌįŐıǒǪŎĮďǙŏĮǗĳĸŅĸǗňĪŃŋļǓǪŃŅľǳĮĭǔĸĠǔǪłĥĿňł~�

⾢厜

卜ᾭΨιγΝ�͂ ⫯͸̾͗͢͠

Ψήーη

Ϛーη�� Ϛーη�� Ϛーη��

Ϛーη�� Ϛーη�� Ϛーη��

ďŀǔĳ

ŋĠǏěĠǏĶŏĮǗ

ŋĮǏĸıňĨıǔĸıǒ

ŋŁǗĸıňĨıǒǪ �1 ŋŁǗĸıňĨıǒǪ�� ŋŁǗĸıňĨıǒǪ��

ŋŁǗĸıňĨıǒǪ�� ŋŁǗĸıňĨıǒǪ�� ŋŁǗĸıňĨıǒǪ��
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ďŀǔĳ

popup

ŋļŀľǕŀǏŁįǕ

ŋļŀĨłǔĸŋďǏĮ�LL�ĿǗŃĨōĮľ���	�3����

3������.�����

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

3������.�����

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

ďŀǔĳ

popup

ŋļŀľǕŀǏŁįǕ

ŋļŀĨłǔĸŋďǏĮ�LL�ĿǗŃĨōĮľ���	�3����

3������.�����

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

3������.�����

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

ŋļŀĨłǔĸŋďǏĮ�LL�ĿǗŃĨōĮľ���	�3����

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

3������.�����

ŋļŀĨłǔĸĥĿǏŁįǕĶňŁ�

     ōŅĶĮłǔĸŋďǏĮ
ōŅĶĮłǔĸŋďǏĮ�ŅǳǌĸľĸįǕŁňĶňĿėŋŀǌĸŋļŀĨŋļǓǪŃĭŀŃĨłǔĸŋďǏĮğŃĨŀǴďĥǗňŅĿǓŃŋĸǓǪŃĨŎĸłǔĸŋıĦďňŀŃǓǪĸű�
ŅŀǔĨĪňďıǒǪ ŋĮǏĸıňĨĶňėǖĨĴŀňľıňĨıǒǪďǑňŅĸĮŏĮǗ

ďǑňŀǔĨŁǌĨŃňŅňĿ
5.0m

ŌįŐıǒǪŎĮďǙŏĮǗĳĸŅĸǗňĪŃŋļǓǪŃŅľǳĮĭǔĸĠǔǪłĥĿňł~�

����
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ԋ�ōŅĶĮŋŁǏĿǕĽŃňŅňĿ
ĶǔďŎĠǗ ōŅĶĮŋŁǏĿǕĽŃňŅňĿŎĸďňĿŋŁǏĿǕĽŃňŅňĿŏĴľǔĨōįǘŐıǒǪďǑňŅĸĮōĮľĶǒğǔǮĸįŃĸĮǔĨįǌŃŏĴĸǒǮ P
ʓ�ŋŀǓŃďōŅĶĮŋŁǏĿǕĽŃňŅňĿıǒǪĪǳĮĿǔĳŃňŅňĿ
ʔ�łňĨĪňĸŃňŅňĿŀĨĳĸėňĮ�cŅĸǖǪĨėňĮŁǑňŅĿǔĳŅĸǖǪĨōįǘŐŋıǌňĸǔǮĸd
ʕ�ŌįŐŅĸǗňĪŃŋŀǓŃďėňĮıǒǪĶǒĪňĸŃňŅňĿ�ŌŀǗłĴǦ ŃĸŅĶňľŋŀğōįǘŐĴŀňľıňĨ
ʖ ŅŀǔĨĴǦ ŃĸŅĶňľŋŀğōįǘŐŌŀǗł�ŎŅǗŌįŐ�WŋĿǏǪĶŋŁǏĿǕĽX�ŋļǓǪŃŎŅǗŅǳǌĸľĸįǕŋĿǏǪĶĨňĸ
ʗ ŅǳǌĸľĸįǕĪŐĶňėǖĨĴŀňľıňĨŃľǌňĨĿłĮŋĿǙłįňĶŋŁǗĸıňĨıǒǪďǑňŅĸĮŏłǗŌŀǗł�ŎĸĿŐŅłǌňĨďňĿŋŁǏĿǕĽ�
ĥǳĞŁňĶňĿėŌįŐĥǑňŁǔǪ ĨŅľǳĮĳĸŅĸǗňĪŃŅǳǌĸľĸįǕ �ŋļǓǪŃŅľǳĮŅǳǌĸľĸįǕĠǔǪłĥĿňłŎĸıǔĸıǒ
ʘ ŋĶǓǪŃĨňĸŋŁǏĿǕĽėǴďŅľǳĮĠǔǪłĥĿňłŋĴǧ ĸŋłŀň�@;�łǏĸňıǒ �c@;�łǏĸňıǒįňĶĥǌňŋĿǏǪĶįǗĸ�ŌŀŐŅľǳĮŏĮǗŁǴĨŁǳĮ�B�
ĸňıǒd�ĥǳĞŁňĶňĿėĴǦ ŃĸĥǑňŁǔǪ ĨŃǓǪĸŎŅǗŅǳǌĸľĸįǕ �cŌďǗ ŏğĨňĸQ�ĪĳĨňĸĴǣ ĪĪǳĳǔĸQ�ĪĳĨňĸıǔǮĨŅĶĮd�ĐňľŎĸĿŐľŐ
ŋłŀňĸǒǮ �ŅňďŏĶǌĶǒďňĿĴǦ ŃĸĥǑňŁǔǪ ĨĳĸŅĸǗňĪŃĿŐĳĳŁǔĶĺǔŁ�ŅǳǌĸľĸįǕĪŐıǑňĨňĸıǒǪĶǒŃľǴǌğŃĨįĸįǌŃŏĴ

     ōŅĶĮŋŁǏĿǕĽŅŀňľĴŀňľıňĨ
ŎĸōŅĶĮŋŁǏĿǕĽŅŀňľĴŀňľıňĨ�ĢǖǪĨĥŀǗňľďǔĳōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨ�ŁňĶňĿėŋŀǓŃďĪǑňĸłĸōįǘŐŏĮǗ
ŁǴĨŁǳĮėǖĨ�?;�ōįǘŐ

ŋĮǏĸıňĨıǔĸıǒ

ŀĳıǔǮĨŅĶĮ

ŋŀǓŃď�������ōįǘŐŌŀǗł�

ĶňďŅĸǌŃľ ďŀǔĳ

ŋĮǏĸıňĨıǔĸıǒ ŋŀǓŃď�������ōįǘŐŌŀǗł�
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ʙ ŅŀǔĨĪňďŋĮǏĸıňĨĶňėǖĨĴŀňľıňĨ�ŅǳǌĸľĸįǕĪŐŁǌĨŋŁǒľĨŋįǓŃĸ�cŃňŅňĿğŃĨĥǳĞŀǴďĥǗňĶňėǖĨŌŀǗłd
ʚ ŅŀǔĨŌįŐľǓĸľǔĸ�ŅǳǌĸľĸįǕĪŐıǑňĨňĸŀǑňĮǔĳėǔĮŏĴŅĿǓŃŋĮǏĸďŀǔĳŏĴľǔĨĪǳĮĿǔĳŃňŅňĿ�ŌŀǗłĿŃĥǑňŁǔǪ Ĩ
ŎŅĶǌ
ʛ ĥǳĞŁňĶňĿėĥǗĸŅňĴŀňľıňĨŏĮǗ ōĮľįĿłĪŁŃĳŋŁǗĸıňĨŎĸĨňĸıǒǪŌŀǗłğŃĨŅǳǌĸľĸįǕ

ĿǔĳŃňŅňĿ ďŀǔĳ

ŋĮǏĸıňĨıǔĸıǒ

ŁǌĨĶŃĳ

ĿǔĳďŀǔĳĥǌŐ

ľǔĨŏĶǌėǖĨ

ŁǌĨŃňŅňĿ

ğŃĨıňĸŋj�ŀǌĸ

ŁǌĨįĿĨ

ŃłľļĿ

ĶňďŅĸǌŃľ

ďŀǔĳ

popupďňĿįǔǮĨĥǌň

ŋļŀĨłǔĸŋďǏĮ�LL�ĿǗŃĨōĮľ���	�3����

ŏıľ
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ďŀǔĳ

ōŅĶĮĥĨıǒǪ�ŋĮǏĸıňĨıǔĸıǒ

ŎĠǗĨňĸŀǌňŁǳĮ

A 

ıǳďĪǳĮ��įǑňŌŅĸǌĨ

@,�ĥŀǏďŋļǏǪĶ

B             C

���� ���� ���� ����

����

����

���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

���� ���� ���� ���� ����

����

����



ďǑňŀǔĨŁǌĨŃňŅňĿ ďŀǔĳ

ŅľǳĮĠǔǪłĥĿňł
5.0m

ĿǔĳŃňŅňĿŀǌłĨŅĸǗň ŌďǗ ŏğĐňĿďǏĪ ŁǏǮĸŁǳĮĐňĿďǏĪ

����

ďǑňŀǔĨŁǌĨŃňŅňĿ
5.0m

ŌįŐıǒǪŎĮďǙŏĮǗĳĸŅĸǗňĪŃŋļǓǪŃŅľǳĮĭǔĸĠǔǪłĥĿňł~�

����

ďǑňŀǔĨŁǌĨŃňŅňĿ ďŀǔĳ

ŅľǳĮĠǔǪłĥĿňł
5.0m

ĿǔĳŃňŅňĿŀǌłĨŅĸǗň ŌďǗ ŏğĐňĿďǏĪ ŁǏǮĸŁǳĮĐňĿďǏĪ

Repartido

ĪǔĮŁǌĨŃňŅňĿĥĿǔǮĨŁǳĮıǗňľ�P
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ԋ�ōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨ
ōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨ�ŋĴǧ ĸōŅĶĮıǒǪ ŎĠǗďǔĸĳǌŃľ�ōĮľŅǳǌĸľĸįǕĪŐŋĥŀǓǪŃĸıǒǪ ŎĸŁĐňļŌłĮŀǗŃĶıǒǪĶǒļǓǮĸıǒǪ
ďłǗňĨğłňĨįňĶŋŁǗĸıňĨıǒǪďǑňŅĸĮ�ōĮľĶǒğǔǮĸįŃĸįǌŃŏĴĸǒǮ P
ʓ ŋŀǓŃďōŅĶĮŋŁǏĿǕĽŃňŅňĿłǌňĨıǒǪĪǳĮĿǔĳŃňŅňĿ
ʔ ŋŀǓŃďŋŁǗĸıňĨıǒǪłňĨŌĺĸŏłǗ
ʕ ŌįŐ�WľǓĸľǔĸX�ŌŀŐŅǳǌĸľĸįǕĪŐŋĿǏǪĶĨňĸ
ʖ ŅǳǌĸľĸįǕĪŐŁǌĨŋŁǒľĨŌĪǗĨŋįǓŃĸŎĸĿŐŅłǌňĨďňĿŋŁǏĿǕĽ�ŋļǓǪŃŋįǓŃĸŀǴďĥǗňŎŅǗŅľǏĳŃňŅňĿłǌňĨğǖǮĸĶň
ŀŃĨĠǏĶ�ŌįŐĥǑňŁǔǪĨŅľǳĮĳĸŅĸǗňĪŃŅǳǌĸľĸįǕŋļǓǪŃŅľǳĮŅǳǌĸľĸįǕĠǔǪłĥĿňłōĮľıǔĸıǒ ŎĸĿŐŅłǌňĨďňĿŋŁǏĿǕĽ
ğĸĶ�ŅňďŅǳǌĸľĸįǕ ŏĶǌ ŏĮǗĿǔĳĥǑňŁǔǪ ĨŎŅĶǌ Ŏĸ�B�łǏĸňıǒ �ďǙĪŐıǑňĨňĸıǒǪĶǒŃľǴǌįǌŃŏĴ
ʗ ŎĸďňĿŅľǏĳŃňŅňĿłǌňĨğǖǮĸĶňĸǔǮĸ�ŀǴďĥǗňŁňĶňĿėľǓĸŃľǴǌŅĸǗňŅǳǌĸľĸįǕŅĿǓŃŌįŐŅĸǗňĪŃŅǳǌĸľĸįǕ �
ŌŀǗłŅǳǌĸľĸįǕĪŐŅľǳĮŋĮǏĸıǔĸıǒļĿǗŃĶŌŁĮĨĳĸŅĸǗňĪŃłǌňŅǳǌĸľĸįǕŅľǳĮĠǔǪłĥĿňł�ŋļǓǪŃŎŅǗŀǴďĥǗňŅľǏĳ
ŃňŅňĿłǌňĨŏĮǗŋŃĨŃľǌňĨŁŐĮłď

ŁǌĨŃňŅňĿ

ğŃĨıňĸŋj�ŀǌĸ

ŁǌĨįĿĨ

ŃłľļĿ

ĶňďŅĸǌŃľ

ďŀǔĳ

popupďňĿįǔǮĨĥǌň

Birthday Song —— ĿǗŃĨōĮľ�the Stars

⾢厜

卜ᾭΨιγΝ�͂ ⫯͸̾͗͢͠

Ψήーη

Ϛーη�� Ϛーη�� Ϛーη��

Ϛーη�� Ϛーη�� Ϛーη��

ďŀǔĳ

ŋĠǏěĠǏĶŏĮǗ

ŋĮǏĸıňĨıǔĸıǒ

ŋŁǗĸıňĨıǒǪ �1 ŋŁǗĸıňĨıǒǪ�� ŋŁǗĸıňĨıǒǪ��

ŋŁǗĸıňĨıǒǪ�� ŋŁǗĸıňĨıǒǪ�� ŋŁǗĸıňĨıǒǪ��

ŏıľ
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ďŀǔĳ

ŋĠǏěĠǏĶŏĮǗ

ŅľǳĮĠǔǪłĥĿňł

ŌįŐıǒǪŎĮďǙŏĮǗĳĸŅĸǗňĪŃŋļǓǪŃĪǔĮŁǌĨğŃĨıňĸŋŀǌĸįǌŃĸŐ~

ďŀǔĳ

ŋĠǏěĠǏĶŏĮǗ

ďǑňŀǔĨĮǑňŋĸǏĸďňĿ

ŌįŐıǒǪŎĮďǙŏĮǗĳĸŅĸǗňĪŃŋļǓǪŃŅľǳĮĭǔĸĠǔǪłĥĿňł~�

262 |                                |   Keenon Robotics ĶǏįǏ ŎŅĶǌŌŅǌĨďňĿŋŁǏĿǕĽŃňŅňĿĮǗłľŅǳǌĸľĸįǕŃǔĪĭĿǏľŐ



5.1 ďňĿĢǌŃĶĳǑňĿǳĨ

ԋ�ŅǳǌĸľĸįǕ
ʓ�ďǌŃĸŋĠǙĮĻǳǝ ĸŃŃďĪňďŅǳǌĸľĸįǕ�ōĴĿĮįĿłĪŁŃĳŎŅǗŌĸǌ ŎĪłǌňėŃĮĴŀǛďŃŐŌĮĴŋįŃĿǕŃŃďĪňď
ŋįǗňŋŁǒľĳ�ŌŀŐėŃĮĴŀǛďŃŐŌĮĴŋįŃĿǕŃŃďĪňďŅǳǌĸľĸįǕŌŀǗł
ʔ�ıǑňĥłňĶŁŐŃňĮŋĢĸŋĢŃĿǕ�,�$!2Q�ďŀǗŃĨ�2'"I$�ŌŀŐōĶĮǴŀĐňļĮǗłľĺǗňŏĶōĥĿŏĽŋĳŃĿǕıǳď
łǔĸ
* ŏĶǌĶǒĺǗňŏĶōĥĿŏĽŋĳŃĿǕ ŎŅǗĶňŎĸĳĿĿĪǳĐǔĞĤǕ �ōĴĿĮŋįĿǒľĶŋŃĨ
ʕ�ŅŀǔĨŎĠǗĨňĸŅǳǌĸľĸįǕ�ŎŅǗıǑňĥłňĶŁŐŃňĮŁǏǪ ĨŁďĴĿďŃŃďōĮľŎĠǗĺǗňĸǳǌĶĠǳĳĸǑǮňŅĶňĮ�ŌŀǗłŋĠǙĮŅǳǌĸ
ľĸįǕ ŎŅǗŌŅǗĨŁĸǏıŃǒďıǒĮǗłľĺǗňŌŅǗĨ
ʖ�ŎĠǗŁňĿŋŃıňĸŃŀģǌňŋĠǓǮŃŋļǓǪŃģǌňŋĠǓǮŃĐňľĸŃďįǔłŅǳǌĸľĸįǕ�ŅǗňĶļǌĸŀŐŃŃĨğŃĨŋŅŀłōĮľįĿĨŎŁǌ
ŅǳǌĸľĸįǕ�ŎĠǗĺǗňĠǳĳĸǑǮňŅĶňĮďǔĳŁňĿģǌňŋĠǓǮŃıǑňĥłňĶŁŐŃňĮŅǳǌĸľĸįǕ
ʗ�įĿłĪŁŃĳŌŀŐıǑňĥłňĶŁŐŃňĮĮǗňĸŀǌňĨğŃĨŅǳǌĸľĸįǕŁĶǑǪňŋŁĶŃıǳď�C�ŋĮǓŃĸ
ʘ įǔłŋĥĿǓǪŃĨĪŐįǗŃĨŏĮǗĿǔĳďňĿįĿłĪŁŃĳĽǣ ĨďǕĠǔĸĥłňĶĴŀŃĮĐǔľŌŀŐŃǳĴďĿĞǕıǒǪ ŋďǒǪľłğǗŃĨďǔĳ
ĥłňĶĴŀŃĮĐǔľ�cŋĠǌĸ�ĽǣĨďǕĠǔĸĴǳǝ ĶŅľǳĮQ�ĽǣĨďǕĠǔĸŅŀĳŅŀǒďŁǏǪ ĨďǒĮğłňĨQ�ŋŁǒľĨŌŀŐŏĽŋįǓŃĸ�ŌŀŐŃǓǪĸűd�ıǳď�C�
ŋĮǓŃĸ�ŅĸǖǪĨŁǔĴĮňŅǕďǌŃĸėǖĨłǔĸŅĶĮŃňľǳ�įǔłŋĥĿǓǪŃĨĪŐŅľǳĮıǑňĨňĸŌŀŐŋĮǗĨďňĿŌĪǗĨŋįǓŃĸłǌňĪǑňŋĴǧ ĸ
įǗŃĨıǑňďňĿĢǌŃĶĳǑňĿǳĨ�ŅŀǔĨŋŅǙĸďňĿŌĪǗĨŋįǓŃĸŌŀǗł�ōĴĿĮįǏĮįǌŃĳǳĥŀňďĿĺǴǗ ŋĠǒǪľłĠňěĮǗňĸďňĿ
ĢǌŃĶĳǑňĿǳĨŅŀǔĨďňĿğňľŋļǓǪŃŎŅǗĶňįĿłĪŁŃĳŌŀŐĢǌŃĶĳǑňĿǳĨėǖĨŁėňĸıǒǪŃľǌňĨıǔĸıǌłĨıǒ �ĿłĶėǖĨ
ŅŀǒďŋŀǒǪľĨŏĶǌ ŎŅǗŋďǏĮďňĿďĿŐıĳįǌŃďňĿıǑňĨňĸğŃĨŋĥĿǓǪŃĨĮǗłľ�
ʙ įǗŃĨįĿłĪŁŃĳŁĐňļŌłĮŀǗŃĶďňĿŎĠǗĨňĸŅǳǌĸľĸįǕıǳďłǔĸ�ŋĠǌĸ�ĥłňĶŀňĮĠǔĸŌŀŐĥłňĶĿňĳ
ğŃĨļǓǮĸ�įĿłĪŁŃĳłǌňĴǦ ňľďňĿĸǑňıňĨĥĿĳėǗłĸŁĶĳǴĿĞǕŅĿǓŃŏĶǌ �ŅĿǓŃŃǳĴďĿĞǕ ŎŅǗŌŁĨŁłǌňĨŎĸ
ŁėňĸıǒǪ ŋďǌňŌŀǗłŅĿǓŃŋŁǒľŅňľŌŀǗłŅĿǓŃŏĶǌ �įĿłĪŁŃĳłǌňĥłňĶŋğǗĶğŃĨŌŁĨŌłĮŀǗŃĶŃľǴǌ ŎĸĠǌłĨ�
@;;~?;;;;�ŀǔďĢǕŅĿǓŃŏĶǌ
ʚ ŅňďĶǒĥĿňĳĸǑǮňŅĿǓŃĸǑǮňĶǔĸĳĸįǔłŋĥĿǓǪŃĨŅĿǓŃĳĸļǓǮĸ�ōĴĿĮıǑňĥłňĶŁŐŃňĮōĮľŋĿǙł

ԋ�ŀǗŃğǔĳŌŀŐŀǗŃŋĥŀǓǪŃĸ
ʓ�ĸǑňŋŁǗĸĺĶŌŀŐĻǳǝ ĸıǒǪįǏĮŃľǴǌ ŎĸŀǗŃŃŃď
ʔ�ŎĸďňĿıǑňĥłňĶŁŐŃňĮŀǗŃ�ŎŅǗėŃĮŀǗŃŃŃďĪňďŅǳǌĸľĸįǕŌŀŐŎĠǗĺǗňĠǳĳĸǑǮňŅĶňĮŋĠǙĮŀǗŃŎŅǗ
ŁŐŃňĮ
ʕ�ŅňďŅǳǌĸľĸįǕŁďĴĿď�ŎŅǗļŀǏďĮǗňĸğǗňĨįǔłŅǳǌĸľĸįǕ ŎŅǗĸŃĸŀĨĳĸļǓǮĸĸǳǌĶ�ŌŀŐŋĠǙĮıǑňĥłňĶŁŐŃňĮ
ĮǗłľĺǗňĠǳĳĸǑǮňŅĶňĮďǔĳĸǑǮňľňıǑňĥłňĶŁŐŃňĮıǒǪĶǒĘıĲǏǭŋĴǧ ĸďŀňĨ
y�ŎŁǌėǳĨĶǓŃŋļǓǪŃŅŀǒďŋŀǒǪľĨďňĿĳňĮŋĪǙĳŎĸĿŐŅłǌňĨďňĿėŃĮĠǏǮĸŁǌłĸŅǳǌĸľĸį

ԋ�ŁǑňŅĿǔĳŌĳįŋįŃĿǒǪŁǑ ňĿŃĨĸǔǮĸ�įǗŃĨįǏĮįǌŃōĿĨĨňĸŋļǓǪŃĿǔĳĳĿǏďňĿĢǌŃĶĳǑňĿǳĨŌŀŐďňĿŋĴŀǒǪľĸ
ıĮŌıĸŅŀǔĨďňĿğňľǕ

5. ďňĿĢǌŃĶĳǑňĿǳĨŅǳǌĸľĸįǕ

ŏıľ
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5.2  ďňĿĮǴŌŀĿǔďĵňįǔłŅǳǌĸľĸįǕ

ԋ�ōĴĿĮŃľǌňŀǓĶĴǞ ĮŋĥĿǓǪŃĨŅǳǌĸľĸįǕŌŀŐĠňĿǕĪŌĳįŅŀǔĨďňĿŎĠǗĨňĸ
ʓ�ĴǞ ĮŋĥĿǓǪŃĨŅǳǌĸľĸįǕŋļǓǪŃĪǔĮŋďǙĳŋĶǓǪŃŏĶǌ ŏĮǗ ŎĠǗĨňĸ
ʔ�ĪǔĮŋďǙĳŅǳǌĸľĸįǕ ŎĸĳĿǏŋłĞıǒǪ ŏĶǌďǒĮğłňĨıňĨĴĿŐįǴŅĸǒ ŏĽ�ĳǔĸŏĮ�ŅĿǓŃŃǳĴďĿĞǕĮǔĳŋļŀǏĨ
ʕ�ĪǔĮŋďǙĳŅǳǌĸľĸįǕ ŏłǗĐňľŎĸŃňĥňĿıǒǪŌŅǗĨŌŀŐŏĶǌĶǒĥłňĶĠǓǮĸ

5.3  ďňĿŋĥŀǓǪŃĸľǗňľŌŀŐĥłĳĥǳĶĮǴŌŀŅǳǌĸľĸįǕ

ľďŅĿǓŃĮǔĸŅǳǌĸľĸįǕĮǗłľĶǓŃıǔǮĨŁŃĨğǗňĨ�

ԋ�ľďŌŀŐŋĥŀǓǪŃĸľǗňľŅǳǌĸľĸįǕ�
ĪǔĳıǒǪĮǗňĸğǗňĨŅǳǌĸľĸįǕĮǗłľĶǓŃıǔǮĨŁŃĨğǗňĨ�ŌŀǗłľďįǔłŋĥĿǓǪŃĨğǖǮĸĶň�cįňĶŀǴďĦĿŎĸĿǴĴĐňļd�ğĞŐıǒǪ
ŋĥĿǓǪŃĨľǔĨįǔǮĨįĿĨŃľǴǌ

ԋ�ĮǔĸŌŀŐŋĥŀǓǪŃĸľǗňľŅǳǌĸľĸįǕ�
ŎĠǗıǔǮĨŁŃĨĶǓŃŋĥŀǓǪŃĸľǗňľŅǳǌĸľĸįǕ �ōĮľĮǔĸıǒǪįǑňŌŅĸǌĨĮǗňĸğǗňĨ�cįǑňŌŅĸǌĨıǒǪŀǴďĦĿĠǒǮ ŎĸĐňļĮǗňĸŀǌňĨd
y�ŅǗňĶĮǖĨıǒǪĮǗňĸŀǌňĨğŃĨŅǳǌĸľĸįǕ �ŋŃĸįǔłŅǳǌĸľĸįǕ �ľďŋĥĿǓǪŃĨōĮľĪǔĳıǒǪėňĮ�ŅĿǓŃĿǌŃĨľňłėǔĮĪňď
ĳĿǏŋłĞ�,�$!2�ŅĿǓŃĮǖĨŋĥĿǓǪŃĨıǒǪĮǗňĸŅĸǗňŅĿǓŃĮǗňĸĳĸ�ŋļĿňŐŃňĪĪŐŁĿǗňĨĥłňĶŋŁǒľŅňľŌďǌŅǳǌĸ
ľĸįǕ ŏĮǗ
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5.4  ďňĿğĸľǗňľ

ŎĸĿŐŅłǌňĨďňĿğĸľǗňľ�ōĴĿĮıǑňįňĶıǏĦıňĨŀǴďĦĿıǒǪŃľǴǌĳĸďŀǌŃĨ�ŅǗňĶłňĨĸŃĸĿňĳŅĿǓŃĥłǑǪňďŀǔĳ
ĮǗňĸ�ŋĶǓǪŃŌďŐĳĿĿĪǳĐǔĞĤǕ�ōĴĿĮŎŅǗŋĥĿǓǪŃĨįǔǮĨįňĶıǏĦıňĨıǒǪĿŐĳǳŏłǗĳĸďŀǌŃĨ�ĸǑňŁňľĿǔĮŃŃďĪňďįǔł
ŅǳǌĸľĸįǕ�ĸǑňďŀǌŃĨŅǳǗĶĮǗňĸĸŃďŃŃďĪňďĬňĸŏĴĪĸėǖĨėǖĨĮǗňĸĳĸŁǳĮ�ĸǑňōĽĶďǔĸďĿŐŌıďŃŃď�ŌŀǗł
ğĸľǗňľŋĥĿǓǪŃĨŏĴľǔĨĪǳĮıǒǪįǗŃĨďňĿįňĶłǏĲǒıǒǪĿŐĳǳŏłǗ Ŏĸ�BN@�

5.5  ďňĿďǑňĪǔĮıǏǮĨ

ďňĿıǏǮĨŃǳĴďĿĞǕŃǏ ŋŀǙďıĿŃĸǏďŁǕ ŋŅĶǓŃĸďǔĳğľŐıǔǪłŏĴĪŐďǌŃŎŅǗŋďǏĮĶŀļǏĵįǌŃŁǏǪ ĨŌłĮŀǗŃĶ�ōĴĿĮ
ĴēǏĳǔįǏįňĶĸōľĳňľďňĿĿǒŏĢŋĥǏŀğľŐĴĿŐĪǑňėǏǪĸğŃĨįĸďǌŃĸıǏǮĨŃǳĴďĿĞǕ �
ĺŀǏįĐǔĞĤǕĸǒǮĶǒďǗŃĸŌĳįŋįŃĿǒǪĢǖǪĨŋĴǧ ĸŁňĿŃǔĸįĿňľ�ōĴĿĮįǏĮįǌŃĳǳĥŀňďĿŋĭļňŐıňĨŋļǓǪŃıǑňďňĿ
ĿǒŏĢŋĥǏŀ
ĺŀǏįĐǔĞĤǕĸǒǮ ŏĮǗĿǔĳďňĿŃŃďŌĳĳŌŀŐĺŀǏįĶňĪňďłǔŁĮǳŌŀŐŁǌłĸĴĿŐďŃĳĥǳĞĐňļŁǴĨıǒǪŁňĶňĿė
ĿǒŏĢŋĥǏŀŏĮǗ
ŋĶǓǪŃįǗŃĨıǏǮĨĺŀǏįĐǔĞĤǕ�ōĴĿĮįĿłĪŁŃĳłǌňıǏǮĨĺŀǏįĐǔĞĤǕŃľǌňĨŋŅĶňŐŁĶ�ŋĸǓǪŃĨĪňďğľŐ
ŃǳįŁňŅďĿĿĶŌŀŐğľŐıǔǪłŏĴďǔĳğľŐĪňďĲǳĿďǏĪĸǔǮĸŌľďĪňďďǔĸįňĶğǗŃĳǔĨĥǔĳğŃĨĐǴĶǏĐňĥŌŀŐ
ŋıĦĳňŀ�ŌŀŐŋĴǧ ĸŏĴįňĶĥǑňğŃğŃĨĺǴǗĴēǏĳǔįǏĨňĸĮǗňĸďňĿďǑňĪǔĮıǏǮĨğľŐŃǳįŁňŅďĿĿĶ
y�ŅňďĴŀǌŃľŋĠǌňĺŀǏįĐǔĞĤǕ �ōĴĿĮŃľǌňıǏǮĨĺŀǏįĐǔĞĤǕĮǗłľįĸŋŃĨ�įǏĮįǌŃĻǝ ňľŁĸǔĳŁĸǳĸŀǴďĥǗň�ŋĶǓǪŃ
ıǏǮĨŋĥĿǓǪŃĨ�ŎŅǗĸǑňŌĳįŋįŃĿǒǪŃŃďĶňĪňďŋĥĿǓǪŃĨ�ŌŀǗłıǏǮĨŃľǌňĨŋŅĶňŐŁĶįňĶğǗŃĳǔĨĥǔĳďňĿďǑňĪǔĮıǏǮĨ
ğľŐŎĸļǓǮĸıǒǪıǒǪĥǳĞŃľǴǌŃňĦǔľ

ŏıľ
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ŎĸďĿĞǒıǒǪ ŋďǏĮĴǣěŅňŎĮű�ōĴĿĮŃǗňĨŃǏĨłǏĲǒŌďǗĴǣěŅňĮǗňĸŀǌňĨ

6. ďňĿŌďǗ ŏğĴǣ ěŅň

ĴǣěŅň łǏĲǒŌďǗĴǣěŅň

ʓ�ŋĶǓǪŃŌĳįŋįŃĿǒǪįǑǪň�ŎŅǗĠňĿǕĪŅǳǌĸľĸįǕōĮľŎĠǗŃŐŌĮĴŋįŃĿǕŏĽĽǦň
ʔ�ŅňďľǔĨĥĨŋďǏĮĴǣěŅň�ōĴĿĮįǏĮįǌŃĻǝ ňľŁĸǔĳŁĸǳĸŀǴďĥǗň

ʓ�ďĮĴǳǝ ĶŅľǳĮ�ŌŀǗłľǗňľĴǦ ňľŏĴŃľǴǌ ŎĸįǑňŌŅĸǌĨıǒǪĶŃĨŋŅǙĸŏĮǗĨǌňľ�ďĮ
Ĵǳǝ ĶŅľǳĮŃǒďĥĿǔǮĨŌŀǗłįĿłĪĮǴłǌňŅǳǌĸľĸįǕŁňĶňĿėŋĥŀǓǪŃĸıǒǪ ŏĮǗŅĿǓŃŏĶǌ
ʔ�ŅňďľǔĨĥĨŋďǏĮĴǣěŅňŅŀǔĨďňĿĮǑňŋĸǏĸĨňĸ�①�ŎŅǗĴǞ ĮŁłǏįĠǕŏĽ
Ņŀǔď�ŌŀǗłŋĴǞ ĮŁłǏįĠǕŋĶǓǪŃŅǳǌĸľĸįǕŏĴŃľǴǌ ŎĸıǒǪıǒǪŁňĶňĿėĶŃĨŋŅǙĸĴǦ ňľ
ŏĮǗĨǌňľ�ŌŀǗłŀŃĨŃǒďĥĿǔǮĨ
ʕ�ŅňďľǔĨĥĨŋďǏĮĴǣěŅň�ōĴĿĮįǏĮįǌŃĻǝ ňľŁĸǔĳŁĸǳĸŀǴďĥǗň

ʓ�3ŅňďŅǳǌĸľĸįǕŋĥŀǓǪŃĸıǒǪŃŃďĸŃďŋŁǗĸıňĨŌĺĸıǒǪ �ŎŅǗĴǞ ĮŁłǏįĠǕŏĽ
Ņŀǔď�ľǗňľŅǳǌĸľĸįǕŏĴŎďŀǗďǔĳĪǳĮŋĿǏǪĶįǗĸ�ŌŀǗłĿǒŁįňĿǕıĿŐĳĳĸǑňıňĨ
ŎŅĶǌ
ʔ�įĿłĪŁŃĳŎŅǗŌĸǌ ŎĪłǌňŏĶǌĶǒĺǗňŅĿǓŃłǔįėǳŃǓǪĸű�ĳĮĳǔĨōĶĮǴŀďňĿ
ŌŁĮĨĺŀ�ŌŀŐŋĠǙĮĻǳǝ ĸŃŃďŎŅǗŅĶĮ

ʓ�ŅňďŅǳǌĸľĸįǕŏĶǌŁǌĨŋŁǒľĨļǴ ĮŅĿǓŃŋŁǒľĨŋļŀĨ�ŅĿǓŃĿŐĮǔĳŋŁǒľĨŋĳň
ŋďǏĸŏĴ�ŎŅǗĴĿǔĳĿŐĮǔĳŋŁǒľĨ
ʔ�ŅňďľǔĨĥĨŋďǏĮĴǣěŅň�ōĴĿĮįǏĮįǌŃĻǝ ňľŁĸǔĳŁĸǳĸŀǴďĥǗň

ĴǞ ĮŁłǏįĠǕŏĽŅŀǔďŌŀǗłįǏĮįǌŃĻǝ ňľŁĸǔĳŁĸǳĸŀǴďĥǗň

ŋĴǞ ĮŋĥĿǓǪŃĨŅǳǌĸ
ľĸįǕŏĶǌįǏĮ

ŅǳǌĸľĸįǕŏĶǌ
ŋĥŀǓǪŃĸıǒǪ

ĿŐĳĳĸǑňıňĨŏĶǌ
ıǑňĨňĸ

ŅǳǌĸľĸįǕŏĶǌŁǌĨŋŁǒľĨ
ļǴ ĮŅĿǓŃŋŁǒľĨ

ŋļŀĨ

ŅǳǌĸľĸįǕıǑňĨňĸĺǏĮ
ĴďįǏ
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