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x4 HEB/MEFLIT 20kg REHEH

KEBE Fh BFIHEI AR () FHEIHE) KEB—EEHA
R 100.0+0.0 100.00.0 . 100.0£0.0 100.040.0 — —
Ry k1 98.0+40.4 80.4+12.6 J . 8324102 — | J*  90.048.9
* *
Oy k2 87.3429.6 :l} © 85.4+16.9 :I * 8204310 |+ |©  88.749.2
\ * * . ]*
ORy k3 278341246 44.1414.4 ] 39.4410.7 = = 50.1437.6
*
Eva 84.2435.4 :I*]* 92.7416.5 } 86.0+19.2 I . 83.6+15.3
mIF 2 79.5421.4 86.248.5 A oa4s328 831495
*: p<0.05
=®5 HIMpE (BAE) REHFEX
KEEER FAHETRR (%) FIHETRS () KER— 8RR
P 100.0£0.0 100.0:0.0 100,000 100.0£0.0

Oy k1 87,6322 106.2:42.4 127.2419.1 96.6425.1

Oy b2 102.4440.1 93,6445 11024183 88.6+18.8

Oy k3 83.0435.0 6994328 9744136 5484314
I 73,0449 97.14209 12474263 78,0142
HIF2 7984316 96,8412 123.14248 7974274

£6 WBBRY =EHEX
KEBERH FAEEETER () BHEETH B KEE—GERR
Py 100.0£0.0 100.0+0.0 100.0+0.0 ] 100.040.0
*
Oy k1 £9.4430.1 132.5436.5 14134270 115.1462.0
*

DRy k2 11434580 9354203 9374106 :| . 119.1477.3
HIF 1 9734313 10124256 116.4£47.0 88.9432.9
mIF2 102.8437.1 9774213 129.0+64.5 92,1296

*: p<0.05
=7 BE~OBHERER VASE/MENSINIEGHEBAKELY)
£ £ 20X I (D) ReEREY
P 39,1230 449+198 3334136
ORyh 2744153 40.0+189 2854194
t
ORvk2 287160 7, |1 ! 364:194 | 26.14198
Owh3 1294163 7 T 1631239 = (REH)
HIF 39.1425.1 *] ; 3791209  |f 2844143
T2 3754197 3774147 _ 2584173
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#8 XPERL (VASE/(ENSLNEEZIERAKELY)

LIS 20ke A2 (B) FEEZRY)
mp Y S 50.8£22.5 62.2423.6 52.8426.5
ORyk2 50.0421.2 :IT 70.549.4 58.3420.5
ORwh3 73.2+15.8 . * 72.5+163 ] [, CRSERR) A T
% e * % " EX3
HI71 19.6+13.8 :I - 20.6+14.5 K 21.8+10.8
IF2 20.7+14.4 17.7+14.7 28.3+19.0
** . p<0.01,*: p<0.05, T:p<0.1
#9 FBDHOKLE, FEEHEME. HTOLOT S VASTE) RUGEERME
B LS EEREE HITLOTE
(EABUNEE LA (A= NE S o (EAELNEE ST B R (7))
KLY LLy) FLY)
by Y ! 23.1£17.6 41.9426.6 33.6421.3 386426
ARyk2 370+190 |+ 44.0+9.0 :I** * 23.049.9 :I } 274427
* [ *
aRvk3 5.143.5 :I |, 85.1£19.2 38427 :| e | (GREM) |* *
s % * *
IF71 533420.3 % 39.6+20.3 ] :| - 75.5+14.8 :|* ¥ 492428
IF2 55.1424.1 39.0+27.5 75.0+15.1 64.5£9.4
*: p<0.01,*: p<0.05, T:p<0.1
F=10 FLEERD—TFLR FORy MEOFHE (BHEER)
[BRRE] EHAART—T R haRy MEEEBERICE AR A L Caizn EBnE30, (v, Ty
Wz, TEBE5THRV] H 1IN F7-, TNEBIRLIZEAZ BT 7ZEV, (B HEiil)
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o (PN 10A 1A
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3 - SRR B E SR
5A 6A oA
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1| - XA ARG CHLETE . BRI
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o | TYA R 2R, RS —D L | BENEIC Ko TR B OFIcRS “SAHNE BNLTZ 7RO DI, KA
7| OBBLEEDD P R STV BERID RN 0, BRAIEET S 2 LICSLTRE D5
- A FICFEUE B0, LT | - T YR M AsEn
2 L TR LR D

43




=11 HRHICETIE~DEER (VASE/HFLIT 20

kg)
Bt i

KB 26.8£9.7 71.8+19.5
ARy k1 21.6+12.3 36.6+22.5
ARy k2 252+14.4 38.0422.5
ARy k3 13.2£19.6 12.849.3
DI 32.9+14.7 49.5+32.9
JI72 35.6£21.4 48.3+32.0
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Study on the Effectiveness of the Use of a Wearable

Power Assist Robot

Hitomi SUGIMOTO*, Haruto MOCHIDA®, Tsuguo GENKAT*

Abstract

Tokyo Fire Department personnel involved in firefighting and EMS efforts carry heavy equipment
and materials in difficult working environments. They are also frequently called on to carry
ill or injured people. These burdens regularly subject them to great physical stress. Robots
and gear (such as wearable robots that provide supplementary power) that can be mounted on a
person’ s body to ease physical strain while performing work are now being used in the fields
of caregiving and agriculture.

With all that in mind, this study carried out the tests of physical and subjective indices
based on hypothetical firefighting and EMS efforts, comparing when wearable robots that
provide supplementary power were worn or not in motion experiments. The goal was to alleviate
the physical burdens on our personnel engaged in firefighting and other emergency services

The study revealed that wearing such equipment reduces the muscle activity of personnel while
they are lifting burdens. This suggests that wearable robots that provide supplementary power
might alleviate the physical burdens on our personnel who are engaging in lifting while

working.

*k Operational Safety Section
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