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A Training System for Carrying the Injured by General Citizens
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Abstract: Recently, it is said that training for massive disasters is important. When emergency personnel
cannot arrive at a disaster site instantly, general citizens who are near the site should carry injured people
properly. Each municipality provide them with opportunities for training how to carry the injured in advance.
However, it is difficult to exercise carrying frequently because many people and equipments are needed for
training. In addition, a trainee suffers a large physical burden due to carrying the person actually. This
paper proposes the training system using Kinect. When the trainee takes the posture, the Kinect sensor
reads the skeleton information and judges it automatically. This system adopts a mannequin, whose joints
are able to move, for the injured person and reduces the burden for the trainee. We hope that this system
will make the training easy and conduct it with small number of people.
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Fig. 1 Support carry.
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Fig. 2 Pack strap carry.
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T2 T ASICA Y AT LA BMH L2 LI X 5%)
BRHLPEI DI ONTORITEAENE T 5.
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5.2 XEAR
5.2.1 EB1—FIH X7 LE L TOHERMARL

9, —BHRAKY 27 20T & o TIFMEZ Mk
ERB R 2, KT 4 AN =7 ANED W IRETE AT
RABEICHDEDNEIDIIOVTOMIEERELIT- 72, #
B X I E TIEI A RER L 722 L D WRFAE - K
FhEARN 14 NTiro 7z, 9, BBREZ 7T AT D200
TIV—TN55, TNENAM, BHLE L2, AMIZY A
T LDFEEE— FEHWTIEER R T A A =7 A 2D
WO Ltk AIFEE— MICX29l8ix 47> 72, B AL
AlfE— N2 2 LERECEm L, FEE—- NIEHLZW
E9WHRR L7, FBE— F% 2 |79 BlE, Ao s
V=TI BNTY AT LWL THEET S, #ikil
AN [EN] OREZHZ 5720 TH5H. A#MH S
FRE— FOMEREL, BH25E 2 0 HDIHE— FOfkkE
T FEBRERE L, B L7, REBRTIHONE &3 2}
FEHEE, 1 ATITR BEFME TH 5 Hefl%, & b
ek, HREWEE, B0 4fEE Lz, hicky 2
7 LT T & PR T L Vv o7z 2 ATITH
Wk, BLOBA*BEOWMEREL L THW 2845
BHEEIZOWTUE, FIEEEEANOMREREE ORE 25
REBOHMIZE S W DEBOFI L Lz, FEBo
WG E 7 o R EIC O WTIE, FEE— FICL %8
Zirbawv. $72, JE— FTINS OMEED LR &
% BIGRE R EBRE 7 EO&MER H 5 Lodik L7,

DT, REBRTERLIY AZIZOWTHET A, #E
BRI 1 AT ) TEFHRGE DB & R D72
M L7z, ZOMITITRERTHER LT b ikEED AR
EHBDTEEENTH Y, NS EHZ D L) WHRE IR
L7z, S TEEEOBIRGUR R T4 A =7 AT
WTOHFRIZE 2 W E I L7z, fwv TR 13 Kinect
Y VAR OFEBRE DR E L7223 - 72, Kinect A%
B LTV ABOFEEEOHHZ 2T 72, Kinect & F\VT
FHOME L EOMEFIEL, FOESPLHEEZHEL
7o TNESHFARKEFEOE THW 5 ZOE S 2 JI#fH
DRIZEA—IZT 5720 TH 5.

CHUREE, FV—TICEk o Ty AT PRLEL. AROD
WeBRE I, BV AT LEREEL, TTFHE— L&
WT 2 L) IR L7z, #BRE IEFE € — P TROAE O
DIED, BEESET ALEMB LTI R 0El, B
LFUORF A ADZ T AW OHEEFB L. 58
E— NT4 2 5 Kinect ZHWW72fEHIZOWTHRED 4
TN TOHEETEBT 5 &) ICEREIERL
1537 S ST & 72 LR E SIS L - BERECRIE — K
2R, BHE 5 N oWk EZ T o 72, IR T 1%,
FEBRETT v — bONE R EEL, TRTOREBE
5alE & 1572,

—7, BHOWEREIIE, RECATAEREEL, I
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E—FEZBERTLLH)ICTRRLA, SITHELELTLE
B b N OmkIli% e L7z, ZOMERC, FEBR
BIIHERE G0 A T N TORE L2 HE T4 L9
WHRR L7z, 72720, #ko@IREERe R T4 2 h =2
AT 2RIV o SWE X WX ) IC L7 AT -
FIZX 2 EETH, b9 1EINHE— FTEHRE 5 A5
DREINHEAT o 72, T 12, EBRBIET 27— b
DOEZEHEL, TXTOWEE DS MK %2157,
SHEIEE X, WoEPHBIROIESSR, 20 - 72
RTA XD =7 ANED CIRE (BOAE, CREKH
&), VAT LICETAT v r—bhE LT

5.2.2 EE2—FEOANDREFMHEICH T 3 FEHRZRD

FREE

RY AT LTIIEHREREZ~Y ATV & LTIIEITV,
RTA4 AN A2 EH LA ORETHZEL LTV
B, ROBBETH 5 EBRO N %Wk d 5981, K AT
LCHEB LIRS D H &) hEBGEEL 7.
HITHDOFEBROWERE L 137 5 REFLEDOWERE 6 A% 3
A2 2/, 1~6 DF 272, #EE 1~3 12
& A HLE RO, #ERE 4~6 1213 B AL RO
%, RVATLEHWTER L. 20%, KVATLD
FHE — FICHEBEN TV D B0 E Hv,
X%, fa & BEURE, FRVERE, BEHEo 4 M
DAL D 5 b EBRE DR L7z 2 FBEHOWHE L TEBE O
NEBERE SR S E72. Bk e LTk s s A
WeErE A B I L BT, B 168cm, RE 57kg D
P& Lz, Ky AT AFEERRHRIC & 0 IS L GWRE A
GBI, WEENDEANICIZES, TR, Ay
o TH S VO E [ L 72,

SHMIE H & 2 MO PR E D ER I h - 72, B X
ORTA AN =7 AD 2 ODE (FEUME, R
) & L7

5.3 EERER
5.3.1 XEE&1
Pk PR O IEEE, IR B L ORT 1 2 =7 R
WCHEDCIREICET 2R EER 1 IRT. A MIE B IS
WRT, EEED3SRA V bNEP-T2. ZOFHEDE

K1 RKVATLERCIFICET 5 EEER
(fL% £ DROKAIIIEERA)
Table 1 The result of training using the system with

mannequin.
HH A HL Bl
IR 62.9 +24.9% 31.4+18.1%
RS 1] 1145 25 % 14 4 37 ¥
HLE 74.0 £ 14.4cm 85.74+ 13.1cm
FOE OF S E) 435+ 3.17% 50.3 + 5.99%
HFFH AL 885.6 & 384.5cm? | 552.8 & 306.5 cm?
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=2 AMT Y — MER
Table 2 The result of questionnaire for group A.

®3 BHMT T — MR
Table 3 The result of questionnaire for group B.

HH I %
(@) | () | (© | )| ()] ®]

HH [i]
M) [ |G | &

= o

—

@ [ m) | ()

AT LOMHE | 4 4 4 4 4 5
et o> it 5y B 3 4 3 4

AT LD | 2 5 3 2
St o e 5y B 4 4 4 4 5 4

WCHBEEVSDNPE ) DERRL. 3 2MO5H%EL
WRE D E FREICL > THRZEZ A, p=045 &
0, SEUCITEREAKE S THEEANRONT, 45
THHEV) ZEWGholz. LoT, DPBPEHELVWEE
DtMEEBEML/ZETA, p=0.028 L2, fEKE
SHTHEAEDPERON. T7hbb, AfE BHOKRED
TFHOEICIEEENHDLEVZA, TOEIZMPLT, A
HLUIZFEE— AT o 7/, R0 BIRE 12OV T
FELVWHRMESL Z A TELOIHL, BMLIEH S, L
DR TBW I ZWEE DR D B ORR S N7 15H D & HIWF

LaTNE % 5%\, SIS E— NICX 28R
HNbDEEWR 5.

LRI D o 72 DOE Iz oW, A HlASB Al
Iy 35128t ZhUE, FEE-FICLHH%E
DNFENOIEF 2 RO TAERTH ), GHROED» L % dH
SDPLOMBEL TN LI AREIERTNAS.

KIZKRT 4 A A =7 AT HIRIETH 25, HEFE
WEBEIMIELEL BB ENS, BOMIEIZSEORE
WA, WEEOFHYGEIZAM, BHED 170cm 2
FECTHiZ CThHHH, GROZEZBITIY B 720 HE L
BEOGFRIIGTH2HEBLFHE L. 2O#E AR BM
12T 6.8% > 72, S HICHIFREREICOWTH
A FLIE BHLIZIENRT 332.8cm? K& ho 72,

M5 DIED VRO HEEDSH LD L) DD,
FT2HMOGEDE L L) hae FREICK > TN
722 h, BOLEICOWTIE p=0.59, SCHHEICHEIC
DWTIEp=019 &%, &BIHBICITEEARE % T
HEEDPRON G o 72720, HE0MThhbl ) T L
o le. AT, GEFELVWE IO tEEZEH L
LA, BOMBEIZOWTIE p=0.0007, LHEEEHEEIC
DWTIEp=0.0002 &% 0, LBHITHBEKEIRTHES
BRONT. Thbb, ELELOEEIIBWTE, AL
B HLOEROFH ORI HEEEN DS VR D, FEL
[, ZHREKAFEOmMT L LFEE— FORTRT 4 2 h
SV AL LTHBENTVLFEWHTHY, FHE-FxE
i L7z AFLOBEREDS NS ZIE L CEEL, AR
FTHIEDNTELREREVR D,

AMoT v r—MEREER 2, BMOT 77— MERx
® 3IRT. £ (a)~(n) II5RERIISML 14 A
OWEEEZFELTVWDE, 7Tryr— L EHIZ1 25505 B
BERHMECRIZ LT S\, 1 AYMEFHE, 5 AV fHMEicd 5.
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R4 FEHEONEHCZIHICET 5 R (A H)
Table 4 The result of training with real person (group A).

BB ) Weakids e RN AT P& gl
1/ 3% 47.2 78.3 969.3
1/48 5 FUPHE% 66.8 69.2 853.9
2/ H B ik 86.4 67.2 1078
2/ ad% 73.1 70.5 628.8
3/ Fi % 39.0 77.1 742.5
3/ BB~ 124 62.4 868.3

¥y £ EEME(EE | 73.1 £30.4 | 70.8£6.04 | 856.8 + 159.2

x5 FEBEOAZHCFIBICET 5 EBRHE (B )
Table 5 The result of training with real person (group B).

B /A S RN A SRR T R
4/ FHFR 79.2 84.2 695.3
4/F & Rk 153 83.7 893.6
5/ Bk 126 84.9 703.4
5 /SR % 48.6 68.3 592.3
6 /3 Fi % 68.3 87.2 615.7
6/ 2% 89.7 68.6 528.4

S £ RS | 94.1438.6 | 79.54+8.63 | 671.5+127.1

¥ FK 4, 5 & B FERMEHOHEAIIH, FOMEDHAI cm,
SRR O HALE cm? TH 5.

72770, IO EIZONTIZ I AR E LWy, 5 A%EL
WEWHFHITH S .

FKo2xRLE, FHE-FEMHLL AMOWEREH
LY AT LADMREICIOVTEVEMi 285 2 LS TE
N, B. A XY MIICIE [RY SEBRENS ) T
W[4 5 A M0 o TEROINTIZR S]] Lo 2B/
WRENTWz, F72, 3 LB TEE, FIFE—FD
EEGFEIZ DO W TIISRIC BALTHEEL <R U Z2BRE L -
2. TDZ L, EFMGEEAE R LICIT) 2 EHEET
HY, FER7 21— ALERERT = — XO5HEC X 588105 H
LILERTT—FEWVR D,

UEOEBHEREE T DL L, REVAT L EH O
B L o TEBRBROIEBERR R T4 AW =7 AHED
CHREEDS, FH L v LltRTdEsh TRy, 7
- NEROERBTHE, VATLEFHTAZETIEL
VIR E LERTEL I L 2R L.
5.3.2 EEE2

FAIRE R L 7k s, Wik O IR A D o 72
B, K74 2AH =7 ZAEDIREICET AR E2 R 4,
x5 1IRT.
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FEEAERE D L2, FREPNOFHIEEICBWT AME
BHLOENHEETH L) PagiET 5. T 2/M0%
FHEEEH ICOW T E L Wil ) hE FREICE - T
PARZETH, TRTOHE T, HEAKE D THEEZ
BOSNT (MR p =031, BAMLE :p =023, 3%
FRRKHRE @ p=0.32), FHTHE LA oT. i
WT 2 D KFHHE O ICHEBER D LD L) x5
SEMOELED MBI > TR EZ S, EfikERIZD
WTIRAEENPRON G772 (p=0.32). BLAEEL
FREER AR IOV TIIA BKE K THEMEMIZH 5 (E
DL D p = 0.070, ZREHME D p = 0.050) Z &2
No7z.

CORERE D LICELET L. AHFHEEE & L7 3
DEDIEIIBVTHMEEICHBELEN D S T L IIHERT
SR oz, RTA4 AN =7 AZHESL 20D IEIZD
WL, EBOANZHRETLIFICBVWTOARY AT L0
FHE-FOAMICL o THERAPETINLBEAICH S
ZENDL, RV AT LITE LWIEFHREORBEDOE RO
GBI EITRA DY AT LR B REEZ R L TWA,
D7, EBEONER) WHOmERED, FE2EHET
7DDV ATLELTOERIIORDDEEZLNS.
L, Anlo & BY M AEEETROONT, PR
BOBLL BN Lhs, SHBELLIMFVPLETHS.

6. BHYIC

RESCTIE, TR T 2 IS DAL R KAEER
BT 2 FEANORME, R0 Hh Lo T
PRI AN 5T 2, KERERICHTE
P R ETMEZITZ A L )2 572010, Fex ik
BB ERIIE 5 2 L TEEN LM ERTELV AT
LEREL., VAT A Kinect £ ¥ &< A F 0 %
Hwn 28T, I ARBEM 2 i 2 7 < THirkdlme %
M35 ENTEL, 7o, FHEEKRZGHET L LT,
BAOEMIZEHLE TIFAEERTE S, 512, JEH
D5 BENOEEL YA F OFFICL VER L, 1IE
LWL 2B LT LTWwah, EBRTIE, IREY A
T AL BFEORRE, FEH L BROVBMOMR L FH
LTV WIREET OO R THIET 22 LI2 & o TR
Gk L7z, A PHER O IEESRIC O W T EKE 5% TH
HEPRSN, KT A D=7 AZET HIBEIZONWTD
WEPROND LMD, REV AT A WEEDOFE I
HRThDHEDEERG. /2, HIESEHMBETH LK
JEF S B DICEICAR Y AT L2 THERZ kDL
5, AR LB G mRER L e e 3 5 N e HIE L
DO ERTE L I LICX IO EINS Y5
BEGHDLEDER o7, Doz s, KV AT
LEAWD Z & THRERICBOWTHRE OW%ET —RTHTE
WEYIATZ B LR, TATYE HhansZ &
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T, IHBICAY 2T 22X BN 24T o 72 ICEBEDO A
RIEFMET AMEEE T o722 A, KFA XA A= AIC
HOLIREIZDOWTIE Y AT LANOFE OF M L D8
WCHESH A H 5 2 L0500, KT AT LDOFFD
ROBRBEDERED N %o 723FIC D %2 B TR D H 5
bOTHDLEH LIz, RELEECAEENHL L E
RTIWRES LD 2720T, YATLAZUEL NGRS
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