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Development of a low leg dummy for a contact safety test of wearable robot
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Abstract:

A method of safety test of wearable robot is important to spread wearable robot. Therefore, we aim to propose

a test method of contact safety of wearable robot and contribute to establish a safety standard of wearable robot. As a result
of risk assessment, ergonomic mismatch between human and wearable robot is focused on in this research. For example, a
movement of the center of rotation of a knee joint in sagittal plane and rotation motion of lower thigh are potentially
hazardous because these mismatches potentially harm the human joints and skins. To test a wearable robot, human wearer
should not be used because of ethical reason. Therefore, a low leg dummy was made to measure the burden of wearer. In
experiments, the dummy was attached to the wearable robot and was moved in various attitudes. As a result, it is suggested
that the attitude of the dummy strongly affect the force at the lower thigh cuff. Therefore, it is important to test in various

motions to evaluate the safety of wearable robot.
Key Words: Wearable Robot, Contact Safety, Ergonomics

1. [XFL&HIC

BUE, Rtttz 5 miknE, EEHEO QOL o k-
BLOB@BE AR 2B E LT, AEIErRY
r OERBIZHIT 2B N EA TS, EN6DODE
ON, WEMART—T 2 brRy b (LIF, EEMOR
v N ThHH, EFEHoRy ME, FREFCY 7EICL-
THEEL, EFESE2E L TEORY —ZRET HHEOR
Ry FTHDH., WEEET VAT HI LT, BITHE,
U el X AEEXEFICHWD Z LRI ST 5.

Lo, #EaEHaRy MIERAFICES L TERT 2
BRH Y, —RARERICEE ST BRMN, HBEN, #
EHREMEICZ, AMLZENRRESICERT DY 27
WCHBEEAMETH S, Table. 112, HERa Ry FD U X
ITHAA L NORERERT. £, HEHENMBHEBIO
HEICLDIIFERMETCHEAIRLARREBEL, S0 Y
AT FFEOBBIZ O W TR RN LRI L, #EfhZ 2MIC
ERENTEREEITI e Lz, EERMa Ry OB
F, WRICELTE, o0l 27 2K L, +oR%E
AT 2 I, TNERIET 2 REERAETIES
WL T DMERDH D,

L, EBEIZAMICES S TR MRARET
HZ X, MEMAFRNLARAEITHD LIS, £
Dizh, ANENEET B Z L <172 DR EMFHnR B
HEORERRD LN TND.

Table 1 Hazards of wearable robot
Category Hazard source Potential consequence result
Misalignment at
center of rotation of | Overload at human joint
Ergonomic joint
hazard T ) ]
Constriction of Internal bleeding, Abrasion
fitting parts of skin
) Lock of joint Overload at human joint
Mechanical
hazard . . - .
liquid spill Burn injury of skin
Electrical Leakage of
hazard electricity Shock
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Fig. 2 Overview of the low leg dummy
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Fig. 3 Overview of the lower body dummy
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Fig.4 Overview of the experiment condition
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Fig. 5 Cuff force with lower thigh motion
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Fig. 6 Cuff force without lower thigh motion
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Fig. 7 Cuff force at sitting experiment
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