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Project to Promote the Development and Introduction of Robotic Devices for Nursing Care
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Development of Evaluation Standard for Safety, Standardization, Standard on Intermediate and Stage

Gate Examination, Assistance for Entities in the Subsidized Project of Development
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Tatsuo Fujikawa, Senior Chief Researcher,

Japan Automobile Research Institute, Robot Project Promotion Department
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1. Evaluation Standard for Safety (Development of Risk Assessment Methods)
(1) Fall incident data in Japan and the United States were analyzed to obtain the level and the
probability of harm of ground level fall caused by robotic devices. Analysis of the data additionally
indicates that tendency of the harm of fall form devices is similar to that of the harm of ground level fall.
(2) Fracture data of substitute foot specimens were analyzed by statistic model to evaluate the risk when
a robotic device runs over a human foot. Critical load on human metatarsal with 10% probability of the
fracture was estimated.
2. Development of Evaluation Standard for Safety (Evaluation of Electromagnetic Compatibility)

For enabling the module tests to obtain electromagnetic compatibility of integrated robotic

devices, data of 1 m method for modules were compared to these of 10 m method for integrated robotic
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devices. Emission levels in 1 m method to obtain electromagnetic compatibility in 10 m method were
derived.
3. Development of Safety Verification and Validation Methods (Safety of Machinery)

Validation item lists developed in 2015 were improved. Requirements of IEC 60335 were
mainly reviewed and tests for electric shock, humidity and electric overload were added after they were
confirmed to be applicable to robotic devices.

4. Development of Safety Test methods and Test Equipment (Safety of Machinery)

(1) Following tests methods of robotic devices developed past years were documented in formats available
to standardization proposals; step run over test, gap run over test, static stability test, durability test,
static loading test, lifting velocity test.

(2) Safety requirements in power loss of wearable transfer assist devices were discussed. The
distribution of allowable time delay of brake system activation after the power loss was derived from
experiments using a simulated wearable device.

(3) Safety requirements of outdoor mobility assist devices in down-slope were discussed. Walking speed
of users in normal use were measured and candidates of adequate speed required to devices in
down-slope were derived.

5. Safety Verification and Validations for Indispensable Requirements

Safety verification and validations of robotic devices developed by four manufactures were
conducted to confirm the safety of field tests according to verification and validation plan of
manufactures and test methods developed in this project. We supported the manufactures to design
their validation plan according to the risk assessments.

6. Assistance for Entities in the Subsidized Project of Development, Development of Standard on
Intermediate and Stage Gate Examination

We supported manufactures of indoor mobility assist devices in their risk assessments, field
test planning and preparation for ethical reviews. We also contributed to developments and
amendments of evaluation criteria by AIST by documenting the criterion for walking assist devices. We
also involved in the Intermediate and the stage gate examination.

7. Standardization

(1) We contributed to prepare opportunities for proposing standard drafts of wearable devices to ISO, by
our activities in ISO/TC299/WG2 and WGA4.

(2) We contributed to preparation of standard drafts by JASPA as members of standardizing committees

of walking assist devices and of general notices.
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