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INTRODUCTION
Mobile robots play the role of moving goods or products in various fields, for example, smart
factories, warehouses and restaurants. AGV and AMR are the most popular mobile robot
products in these applications. To shape a better ecosystem, AMRA develops industrial
standards on the critical aspects about mobile robot products.
AMRA-201 provides guidance for mobile robot products regarding their general requirements
and test methods, and one of its purposes is to align common understanding between
manufacturers and users. Manufacturers can adopt it as the baseline of product specification.
Users can evaluate the mobile robot products according to the same conditions.
In AMRA, this standard is formed by the experts in working group #1 (WG1), reviewed by the
technical committee and approved by the board. The participants in the following list, sorted
alphabetically, make great contributions to this version of the standard. For a list of participants
who contributed to the previous version of the standard, refer to AMRA-201:2021(en)-ED2.
AMRA-201:2023(en) was published on 2023-11-23. Several editorial issues were identified
during the project for the zh-TW version in 2024. Ed2 of this standard was updated by the
WG1 experts and secretariat (SEC), and then approved by the board.

Board Approved AMRA-201:2023(en)-Ed2 on 2024-06-21

● ASUS
● AUO Corporation
● CASTEC International

● CiLS
● DEKRA iST Reliability Services
● Delta Electronics

● ITRI [Chair]
● PMC

Technical Committee Reviewed AMRA-201:2023(en) on 2023-11-06

● Aerospace Industrial Development
Corporation (AIDC)

● ASUS
● AUO Corporation

● DEKRA iST Reliability
Services

● Delta Electronics
● ITRI [Chair]

● PMC
● Siliconware Precision Industries

Ltd. (SPIL)
● TAC dynamics

Working Group #1 Experts Formed the draft of AMRA-201:2023(en)

Chi-Chao Hsu
Jack Lee
Jennifer Chang [Chair]

Jimmy Chow
Josh Chang

Ken Chen
Nelson Chang

Patrick Zheng [Co-chair]
Wei-Ming Chen

© AMRA 2024 - All rights reserved 3
This file was created on 2024-06-26 by AMRA Secretariat for preview only. P.1 ~ P.8 of AMRA-201:2023(en)-Ed2 are provided.
Not for resale.



AMRA-201:2023(en)-Ed2 Mobile Robots - General Requirements and Test Methods

CONTENTS
1. SCOPE 9
2. NORMATIVE REFERENCES 9
3. TERMS AND DEFINITIONS 10

3.1 Autonomous mobile robot (AMR) 10
3.2 Automated guided vehicle (AGV) 10
3.3 Collision stop (CS) 10
3.4 Obstacle avoidance (OA) 10
3.5 Carried load 10
3.6 Drag load 10
3.7 Fork load 10
3.8 Manipulator load 11
3.9 Manipulator reach 11
3.10 Transit 11
3.11 Pose accuracy 11
3.12 Docking repeatability 11
3.13 Repeatability 11
3.14 Absolute error 11
3.15 Navigation speed 11
3.16 Collision stop maximum speed 12
3.17 Obstacle avoidance average speed 12
3.18 Slope 12
3.19 Maximum slope climbing ability 12
3.20 Empty enclosure 12
3.21 Working footprint of charging 12
3.22 Obstacle detection capability level 12
3.23 Collision stop capability level 12
3.24 Obstacle avoidance capability level 12
3.25 Docking time 12
3.26 Docking distance 12

4. ITEMS IN SPECIFICATION 13
5. GENERAL REQUIREMENTS 14

5.1 Environmental conditions 15
5.1.1 Ambient temperature 15
5.1.2 Ambient humidity 15
5.1.3 Illumination 15
5.1.4 Working footprint of charging 15

5.2 Weight and dimension 16

© AMRA 2024 - All rights reserved 4
This file was created on 2024-06-26 by AMRA Secretariat for preview only. P.1 ~ P.8 of AMRA-201:2023(en)-Ed2 are provided.
Not for resale.



AMRA-201:2023(en)-Ed2 Mobile Robots - General Requirements and Test Methods

5.3 Locomotion method 16
5.3.1 Wheeled drive configuration 16

5.4 Emergency stop 16
5.5 Controller type 17
5.6 External communication interface 17
5.7 Power supply 17

5.7.1 Battery 17
5.7.2 Charging interface 18

5.8 Rated load 18
5.9 Manipulator reach (Applied to mobile robot with manipulator only) 19
5.10 Rated speed 19
5.11 Maximum climbing ability 19
5.12 Navigation 19

5.12.1 Navigation speed 20
5.12.2 Pose accuracy 20
5.12.3 Collision stop (CS) and obstacle avoidance (OA) 20
5.12.4 Docking performance 20

5.13 Long-term stability 20
5.14 Particle 21
5.15 Vibration 21
5.16 Ingress protection code (IP code) 21
5.17 Ability to change direction 21
5.18 Seismic performance 21

6. TEST METHODS 22
6.1 Environmental conditions 22
6.2 Scenarios 22
6.3 Battery 28

6.3.1 Battery running time test 28
6.3.2 Battery charging time test 28

6.4 Rated load test 29
6.5 Manipulator reach test 30
6.6 Rated speed test 31
6.7 Maximum climbing ability test 32
6.8 Navigation 33

6.8.1 Navigation speed test 33
6.8.2 Pose accuracy 34
6.8.2.1 Docking repeatability test 34
6.8.2.2 Repeatability test 36
6.8.2.3 Absolute error test 38
6.8.3 Collision stop (CS) and obstacle avoidance (OA) 39

© AMRA 2024 - All rights reserved 5
This file was created on 2024-06-26 by AMRA Secretariat for preview only. P.1 ~ P.8 of AMRA-201:2023(en)-Ed2 are provided.
Not for resale.



AMRA-201:2023(en)-Ed2 Mobile Robots - General Requirements and Test Methods

6.8.3.1 Obstacle type 39
6.8.3.2 Collision stop (CS) test 41
6.8.3.3 Obstacle avoidance (OA) test 43
6.8.4 Docking performance test 46

6.9 Particle test 47
6.10 Vibration test 48
6.11 IP code test 49
6.12 Seismic performance test 49

ANNEX A. (INFORMATIVE) CHANGES BETWEEN VERSIONS 51
ANNEX B. (INFORMATIVE) RECOMMENDED POSE MEASUREMENT APPROACHES 52

© AMRA 2024 - All rights reserved 6
This file was created on 2024-06-26 by AMRA Secretariat for preview only. P.1 ~ P.8 of AMRA-201:2023(en)-Ed2 are provided.
Not for resale.



AMRA-201:2023(en)-Ed2 Mobile Robots - General Requirements and Test Methods

TABLES
Table 1. Characteristics to be specified for mobile robots and charging stations…..……………13
Table 2. Types of loads………………………..………………….…………………………………....19
Table 3. Summary of scenarios…………………………………………….………………………... 23
Table 4. Table for the result of battery running time test………………………...………………....28
Table 5. Table for the result of battery charging time test…………………………………………..20
Table 6. Table for the result of rated load test………………………………......……….…………..30
Table 7. Table for the result of manipulator reach test……………………………………………...30
Table 8. Table for the result of rated speed test……………………………………………………..31
Table 9. Table for the result of maximum climbing ability test……………………………………...32
Table 10. Table for the result of navigation speed test……………………………………………...34
Table 11. Table for the result of docking repeatability test……………………………..…..……....36
Table 12. Table for the result of repeatability test…………………………………………………...37
Table 13. Table for the result of absolute error test…………...…………………………………….39
Table 14. Types of obstacles…………………..…………………...………………………………....40
Table 15. Relationship of the combinations of obstacle detection capability level and different
obstacle type…………………..…………………...………………………………...........………......41
Table 16. Table for the result of collision stop tests for a single scenario and single
obstacle…………………………………………....………………………………………………….…42
Table 17. Relationship of collision stop capability levels and tests of different scenario
combinations …...………………………………………………………………………..……………..43
Table 18. Table for the result of obstacle avoidance test for a single scenario and single
obstacle………………………………………………………………………………………………….45
Table 19. Relationship of obstacle avoidance capability levels and tests of different scenario
combinations ...………………………………………………………………………………………....45
Table 20. Table for the result of docking performance test…………………………………………47
Table 21. Table for the result of particle test………………………………………………………....48
Table 22. Table for the result of vibration test………………………………………………………..49
Table 23. Table for the result of seismic performance test……………….............………………..50

© AMRA 2024 - All rights reserved 7
This file was created on 2024-06-26 by AMRA Secretariat for preview only. P.1 ~ P.8 of AMRA-201:2023(en)-Ed2 are provided.
Not for resale.



AMRA-201:2023(en)-Ed2 Mobile Robots - General Requirements and Test Methods

FIGURES
Figure B.1. Mobile robot with a downward pointing laser pointer…..……………………………..52
Figure B.2. Example of a record sheet with position marks and average position…..…….……52
Figure B.3. Mobile robot with 2 downward pointing laser pointers and its orientation.…….……53
Figure B.4. Example of a record sheet with orientation marks and average orientation….….…53
Figure B.5. Measuring position using a laser tracker and a reflecting lens……………..………..54
Figure B.6. Measuring orientation using a laser tracker and two reflecting lenses…….………..54
Figure B.7. Example showing the coordinate transformation for the pose absolute error……...55

© AMRA 2024 - All rights reserved 8
This file was created on 2024-06-26 by AMRA Secretariat for preview only. P.1 ~ P.8 of AMRA-201:2023(en)-Ed2 are provided.
Not for resale.


