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(ABSTRACT)

This project analyzed the following three items for consolidation of competitiveness of special
environment robots (SERs) in Japan: 1) clarification of political positioning of SERs, 2) clarification of
mid-long term issues that Japan should pursue, and 3) strategic planning of standardization, safety
standards and the competitiveness.

As for 1), trend of development and utilization of SERs was analyzed particularly on their
environmental conditions, purposes, Japan's efforts, state of art and problems, necessity of
frameworks for development and utilization. On this basis, it proposed the necessary points and
directions of utilization frameworks, and the future emergency frameworks with supposing areas and
types of disasters, response organization and methods.

As for 2), user needs of SERs were categorized into 2 roles and three conditions, and clarified the
potential needs of SER is high. Effective SERs are classified into 10 types, and evaluation metrics of
8 functional items, 5 performance items and 5 utility items were proposed. Issues under disaster
conditions and technology readiness level of each robot were evaluated. Mid-long term issues out of
technology for R&D and deployment were analyzed for 11 issues. On the basis of these data, the
following prioritized items were proposed: improvement of remote accessibility, prevention of damage
by robots, solution of wireless and wired communications, remote situation awareness with
intelligence and autonomy, unmanned construction systems, promotion of basic research by contests,
international standardization, multiple R&D sites all over the nations, disaster robot center, and
establishment of frameworks and environments for utilization. The roadmap and necessary budget
was also explained. In addition, the necessary conditions by which Quince was developed were
explained.

As for 3), the state of art and problems of standardization and safety standards of SERs was
analyzed for firefighting area and agriculture area, and the state of art of standard test methods,
safety standards, communication protocol standards, robot operating systems, and robot simulation
technologies were investigated. For strategic consolidation of standardization, promotion of
utilization by the standard test methods, safety standards by risk-based top management, and human
resource development and social promotion were proposed with roadmap. For strategic consolidation
of international competitiveness, standard test methods, safety standard and marketing costs were
discussed. Finally, the following action plans were proposed: cost-benefit analysis, acceleration of
practical realization by developing standard performance test methods, safety standards for security,
nation-wide propagation by introducing bidding systems with synthetic evaluation, and package-type

international development.
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(1) THBHBGSK 5B
ONIST/ASTMIZ & 5 L AF 2 —nu R v b OPERERBRFEM

A B —F > b, GPS(Global Positioning System) & WO HFIRED A /) R_X—2 3 U %
B L2 T A Y A OEANBEFBORIZITAE 5 RE[IEZ WV, LLFTIE, 7A U BIZBT 2
Urban Search And Rescue Robot (USAR m7~+ h & ©LAF CIEFKED) BHFSIC A2 Bk UE
{bOBE ZHENT 5,

a) HANEAELOBLK

TAYBITEBIT D USAR maRy RBHFETIE. 7 A U E AR MEET A ZE T (National
Institute of Standards and Technology. NIST) WHLLNE 720D L AF 2 —ua R v s OFH
R 2D TV D, NIST (37 A U VA RERHE (United States Department of
Commerce) DFEL N DOAFZEFT TdH VD . USAR v > NEMTHEEOTEENTT A U I [EH 22 0R
[Z44 (U.S.Department of Homeland Security., DHS) O 2 —#HOX[T 1 «» HIRKE
KEREATBAFE O — B & L T20054E7° 6 5 AFFHI CEME S iz, BRI S 7o Bl v
ASTM CKEM EBFRBR 2 : American Society for Testing and Materials) ® Committee
E54 on Homeland Security Applications TI20 8T 3V —TCTHBLNED SN TEY
20134 FEBIME, BEIZ 1 7THUE BTSN TWD, U FICZEOFEMZRT,

AT AV

BUEE S BB PR

1. Terminology

E2521-07:a Standard Terminology for Urban Search and Rescue Robotic Operations

2.Mobility Terrain Test Methods

E2826-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Terrains: Continuous Pitch/Roll Ramps
E2827-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Terrains: Crossing Pitch/Roll Ramps
E2828-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Terrains: Symmetric Stepfields
E2829-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Maneuvering Tasks: Sustained Speed

E2830-11:Standard Test Method for Evaluating the Mobility Capabilities of
Emergency Response Robots Using Towing Tasks: Grasped Sleds

135




3.Mobility Obstacles Test Methods

E2801-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Obstacles: Gaps

E2802-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Obstacles: Hurdlesw

E2803-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Obstacles: Inclined Planes
E2804-11:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Confined Area Obstacles: Stairs/Landings

4. Energy/Power Test Methods

@47V

5.Radio Communication Test Methods

E2854-12:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Radio Communication: Line—of-Sight Range

E2855-12:Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Radio Communication: Non—-Line—-of—-Sight Range

6. Manipulation Test Methods

47 L)

7. Human-System Interaction Test Methods

E2829-11 Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Mobility: Maneuvering Tasks: Sustained Speed

E2830-11 Standard Test Method for Evaluating the Mobility Capabilities of
Emergency Response Robots Using Towing Tasks: Grasped Sleds

E2853-12 Standard Test Method for Evaluating Emergency Response Robot
Capabilities: Human-System Interaction (HSI): Search Tasks: Random Mazes with
Complex Terrain

8. Sensor Test Methods

E2566-08 Standard Test Method for Determining Visual Acuity and Field of View of
On—Board Video Systems for Teleoperation of Robots for Urban Search and Rescue
Applications

9. Safety and Environment

47 L)

10. Logistics

E2592-07 Standard Practice for Evaluating Cache Packaged Weight and Volume of
Robots for Urban Search and Rescue
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11. Sumall Unmanned Aerial System (sUAS) Test Methods

@470

12.Small Unmanned Underwater System (sUUS) Test Methods

%47 L)
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ZBEHL : Elena Messina, Adam Jacoff, et.al, “STATEMENT OF REQUIREMENTSFOR URBAN
SEARCH AND RESCUE ROBOT PERFORMANCE STANDARDS (Preliminary Version).”
DHS and NIST Report, 2005
(http://isd. mel. nist. gov/US&R_Robot_Standards/Requirements Report (prelim).pdf)
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