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Assessment system of gross motor development for children with intellectual and
developmental disabilities: Development and practice using IT support tool
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The purpose of this study was to develop IT support tool that enhances the
objectivity and convenience of qualitative evaluation of gross motor development, and to attempt to
establish an assessment system for children with intellectual and developmental disabilities. We
continuously conducted gross motor assessments at nursery schools and elementary schools, evaluated
using the developed IT support tool, and considered with parents, nursery teachers, and elementary
school teachers to lead to developmental support for children. We were able to implement an
assessment system of gross motor development using IT support tool. In addition, with the aim of
disseminating assessment, e-learning for evaluators and children was developed and tested,
demonstrating its usefulness.



¥ X C—19,. F—19—1, 2—19 (58

1. #FIERIA S D =

HEHAXZ hT AE (ASD)., HEEXWZENE (ADHD), #EEE (LD) & OffFREETEL
BN D REMTHEINE (DCD) OMHEIXFELD 5~6%E <. 209 H 50~70% & &
W CTRNIZ 72 > T HERAFT % (DSM-5), HATIZ DCD OF8AIEIXM <, RACE S K
D) ZRZ RO LR SECHEMIZ RN ST, MR, B 1R - FECOHEMNEE E ST
WO R ZENEE R VONRBRTH D (FH, 2014),

BRE - RE - BEHRY CEBREO N A IR Z D 72D, 13k 5 Ei STV 5 1E
BhEE IR DIF ), EANEMEDE W 22 i 3 2 LB N H 528, K7 HARITITEELL SN
TEREITFEE LR, 2, MEEOH DL FELO [REBHE) 28 95T ey 2 b
DUBIN SR E 72> TV BB FFED IQ % 5% E L T DCD OB LRI & Tl (7
Ji, 2017), EEFEIRORNIRE T D,

TEAA L N =L OFHAFERBIZOWTIL, BEREERZTOIRICEDL LI 2ED 2,790 OE
ISR L OMEAER 20 2 & L7-TAEIC L D & . BBV EERA « JEER A 23 el X < Fl
I Tnb—FT, HEihgREICBIT 5 Y —/L (DCDQ. M-ABC. #0ft) OF|BIZVFho
REYL 0~4% 1T A EFIHENTW oz, £72, TERAA LV MY —LORHAEHRET S
TR E LT, g ClANE S, R & W T BRORE DR LT, 7T'A A MRS
LEfROANE, > — NV OFEMEOREZ: &8T5 2 ERHERI STV e, (A - G,
2013) GLF - BB, 2014)

PLE, R - RE - BEBIG T, 209 - BEEEOH L7 L b OB O KN S 2 118
BL. BRI S BEHEEIT ) 2R ROLNTNEHLOD, BULETTEAA L b
T 5 2 & TR L IR RO CTIREEZ FE, T OMRIRE R4 2 ERFREE e
STW5,

2. WHEOHB

INET . ONDOIUIEE - REBS TN - BEREEOH D1 &6 OEEIRERIZED Y |
W OPDTERAA Y MY — VORI ZRTZD, FEEORBMEEZEHOZ LD L &, BEOE
il O i CHEIRIRFRHI S A rTRE 72 &, BERICEm L C& 72, ZOMRKEHEL T T, IT %
FIR L7 'R R FOFERMZEY $HA TE 7, ARUFZE T, AIES) OB RN O &8I -
MR S BICE D D EEFHN R Y — V2B L, A0 REEEOH D+ E L OEINRET &
A A MEHIE R 2R A D Z 2R E Lz,

3. WDk
A, BEIRETEAAY FOERE FHEXIE
(1) BEIRET EAA L FNOEM

RBE ., N FEABICTERE T 2 WE 2 304100 L KEE R M A TGMD-2/TGMD-3 (Ulrich,
2000/2019) ZHkGEAIZER L, ZOTE2EEEON AT THRET 5,

TGMD-2 13N -RiEE) 6 THH (D, F¥r v/, FEBKO, PR L, S BEBkO, 1 K&
T ), BEREBI 6 TR (T4 — v T4, RUITN, FyxyvF, v o, EFERT.
R— VLS L) A EF 12 T B O AR ES) 2 /L THERL S, BEIZEDOE MR B 282212 &
DI C& 5, KETEIFE « UL S, [FHEM « 2240 S REEF A T, IR R4S [E TR
s Tund (Tivonen 5, 2014), FAL 12 B IXSIBICE > THED LT VEIXTH Y | iH
BT AR—=V % LT T5HE X THE L2 D IARPEI ALV TH D, 2019 12 TGMD-3
NREEFSN, BERED 6 IHE GROBL=>AF v FICEE), HBERER 7 HE (R—/LEER
L=2T A"y REFRILICEE, FTRRFEM ., At 1I3HBICEE N,

(2) g EEAn Y — L & O Bl & S8

FLTEEN S ML TOMD 2 320 L CW 25 m aR U-stsk@m L v | BR%E L7 dlfi gy —
NERWTEREEZFERT S, TORBRICEKESNT, (R - REH - HB L L LICHRERBRFL
THEL~OREERRN AZITV, EEFELEO 7 ' 2 2 > MR 2 FZB L TR~
OFRAEERRET 5,

B. E&HfiEALEEXEY—IILORK

(1) FFff 8> — DBA%E

HOET OB 21T 9 DEINVREIET B A A v b OFFE K& L ELEOT-D12, 2RI
ATTFHEREZAT - CTT — X N— A BT 57 il Y — VOB 2D 5, IT OF L,
FlfEEZmD 5 & b, FHhOFENE - FEMEZHE L, 7 —FIUE - ofrom B2 8L #IRF
T& 5, FIHENSOHELELHY, ¥ 7Ly METHE T o VHEAR E T2,

(2) HBAENTIZ X DA EE R FIEOB %

HA TR ERENTT D Z LI K VEB ORI 21T O 7TV AL EIGH L, HKEER O
ERFBEIE~D T 4 — RNy 7 BT VAT LB LT,




C. FHEEBERETERAAL FDER

(1) REE. BE~OFHL SR

BBEE - HE~DOFMKEBITORENE, TEAA Y MDD, REH - B - FEE RS,
R SR Y — v & O CRHMIEE Bk & RIS K& %2 X 5, HKEENF R O RELICm T <, A
SERIRERGRRICTEAA L FE2ER LT, T—X2INET S,

(2) FEBMTe T7—=" 7 OBREEFIH

TOMG—2 FEfii~ == 7 /L (Ulrich, 2000a) (ZIXFEHT 2 HESLTEN T 72 EOFIEREREN
TWVAR, FELTELORMEICHDOETHRRDO NN T+ —v U ARKETX A L HIC, TETAH
ERD DL, UREMNOTELNREL BV F v —HX A7 I— K (Breslin &, 2015) k& > M,
FEBMITD e 7—=0 7 %% L THEHEEZHLMIT D,

4. WFTERRR

A HKEBHRETERAAL FOEREREXIE

(1) MAESHRET B A AL O FE

B, INEEE GERE Ok, B L) | %

ERFIZBWT TOM2/3 128 DT AR M 34E

I CaF 11 B %M L RERE 25 4 /NVEAR 200 i Smovie /e cessment

4 DLW - BRI 727 — 2 OB E1T - 12, \ J

(2) BfREPMIE Y — % F 7 ST & % 4R Ll

T\CHEBEET € A A > MMERERT, SO Y — 7

O~OD 7 r—%—EHMH GE2E) Z LIk K (" Segmented ™ I

L. EHFRELEOT £ 2 AL MESI 2 ER LT, - MRS +

O REZxG L U CHIGEB R ERA TeMD-2 % e T
Ei L, ZOBTEEKAEON X T THRY
%,

@ FOERENE A, B L7 EE A SR Y — L 2
I UTHRAT 5, FRakBhm & s IR S
WL, F—2~_—2{tT 5,

@ THEAAY MEREZEBLFR— ML LD D,

@ APV A— b a2 - B BEICHE L,
BT 7 L AELTo TR KN VB 7

Automatic
gross motor
assessment

~Fullength —~/ .
! ' | Gross motor

1. TGMD & Video recording
(Fundamental motor skills)

mwjml

Retrieval &
analysis

‘t 2. Assessment using
IT support tool

3. Personal
repor_‘_t_@_ B

4, Conference & Planning

FEB ORI RE T D, M1 EBEERETER AL MEFH
© BFHERE AT & b~ REERA A% T ”
7.

[FN'E ff, Yokohana2020] [FH'E fth, [EES DCD 5242 2019] [ fll, HAKERS 2019]

B. E&HEfTERAW-FEXEY—ILORE
(1) Py —V D%
F—ZNR— ZEED - DI, REBES — A > —

SO IOES ZHE AU M- BEmRE+T T
— g UEENRKNERWA, AEEITEMETH Y
WFRVEES DR v 7 Thho T2, F 2T, TS DRI
FEEEZ SRR, X 2 OFMSE Y — L& B
LT,

R —id, BESoOEE 2 KzFRRFLE - o<
EY T, TGMD OIEENIE H 5O EER LS - #& T R
EE O - RN X T Ly MMEIC L W ERL
FhETE D, 2T XY | kD TR CITH A ES)
BhE 1 oo U ORI 10 508 LTV = b O3t
MlicEficx ., B¢ L Kigicm ETcElz, &5
W, FHllT—2 2y MBALEEAREAT —4 % H
BREL CTF—F_X—20E%h 3w,

Ry — VW T M By NAXT 4 %
1To /bR, OFcskEhm & 8506 R4 B Ui cff
HIZRMRBLTRRTE D, QFEKO=2—F =2 (AR
R 2 AT CX 5, QMG F 2 % Tl L T
ET5ZELMETHLREDREZHR LT, #
BH < B - OT/PT & & bICHERE FiEE R
HEICEHRTH T,

[ M, BAZFRERFEAR—Y FL—=2 7
Yo —#%E 2019] [ fh, IEEE IECON2018]
(45K f, ITEEE IECON2018]

{
* Synchronized
video-play from
two viewpoints
+Switch videos
between small
and large views

Video & frame
control buttons

Auto cue of "- *
video and -
table-cell by | FFNARN = |
tapping ey

i1

lhumbnalils-—__‘

Set start/end
timings tocut
the movie short

2 FHMfiZEY—IL



(2) EBARTIC X 2 HLKIEEh AR 1% 0 BE 5

6-7 IR 2RI SENE L 7= TGMD OIEH @
I TEFHET) CWHOHEBICESZ YT
T, HAGEENRE S D BT 44541 O T ik Br
BRI,

X 3 (HLGESY O BB T Ao h 2 oR T,
OpenPose (B D47 L — L6 FEHFE] T,
BN D 2D BEOHEE % AIHEIC L= F
B AW, FELEbLOEE A2 Y TS
A DA A L, ERNRE AT T2, 4

Pre-throwing phase =~ Throwing phase

Q Post-throwing phase
Capture video

Analyze motion

Coordinates of
key points

Divide into phases

Evaluation of
body motions

<Trajectories

B L ERAMOBIE O EERET LD
W2, BEMbIZH D iR _xFEZI S
MM U7z,  [A&I fth, Yokohama2020]

M3 MKETOBEEHETAD

7B, G K 2 HLIGEEN I FIE OB IZ oW TIE, Bilik JSPS BHFE: 18K11444 (130
~R2 HEFE AR AT, MR WE B OEEERLZEZALH Y, WT
LCi#EDT=OT, MEELLTFIZFET,

WFZERfE4 - EENVRET 7 & A A 2 b AL O OITEVFRAI L/ F =R T 7V ORFSE & EiE
W R OS8O O FREESEET B A X D720 DFTENFRR (Activity Recognition:
AR)IZBH LT, HIRIEEHAR - 72 A A2 b AR « BNV F Al OFENLIZEEFERICE D A, 2D
BERED m AN M GRABSEED M ) LiEBEFEE Al {b GHMmMEEEDEBL) Ak Lz, BAm
AL, TOMD-3 |ZHE U 7= B E D FEhi & 7 — Z _— 20 (K 1), Al 5 —# % v hDOfE
RO T 7 O5ERL (K 2), £ AR EEFET VT ) X LADHRE (K4), % LT Grad—CAM -
VAE Z W 7-@n B - RESEEO LR v U —23GEHEDER (K5) ThHhbd,
[#5KER fh, IEEE ICM2021] [#3KE& fhi, IEEE HSI12020] [#3KE& fhi, IEEE SI112020]
[$5KHA i, TEEE TECON2020] [#5AHA fth, IEEJ SAMCON2019] [45KFA fh, IEEE IECON2019]

ection me———e

Run>

A

Two-hand strike of a stationary ball

Horizontal jump

( 3 ~ GM Grande s
S TR T
Kick a stationary ball ’ = St ;

F4—TS5S—UFIZ L 3 EEFEBHETDHI

X 4 5 MXEHT7EAF7 Y :GM Grande
C. IEEBERETERAAVFDER

(1) REHE., HE~OFli 3

KL 2 WBRE & L, 78 O KES) 2 EBHREHIc W T, BFEIC L2 02
BAERMIELIZEZ A, BMiREH CIIERIINEDoTNn, [T 4 —FR—N RN TFT 4T/ AD
g R EENREERT S [Ty REFTL R & & RO % R — v D 5~ 7
Hd ) Vo oM R EF CIE RN R ONT, 2720, sHMlZFEMICE LT, sHlo &R A
WZOWTHAZMA S Z & T, ZOEBII/NIL Rodz, TDORERZILIT, FHI O RS
DOFRESCRM /1 D B RIEZ et LT,

(g fh, AALFERBERFAR—Y FL—= 7 & —H32020]

(2) FEBMIT e 7—= 7 OBHFE & FIH

FELMTe 7—=7HELT, 7ROEBBERITEHL TEHEZ 27 1— K (X6) %Z1EK
LTHZ 7 Ly Maty L, /INFELEAZRIRISERIT LR, B2 oEgEMetE sn, ek
PR ENT, eT7—=V 727 VEHEEIZEEL (K 7)), +ELEATDERT KT +
—ALDRA Y MR LTS T2 bR TH- T,

(R fih, Yokohama2020] [#5AMEA i, Yokohama2020]

1 2

Windup Is ! Rotates hip W s (7
Instiated with and shoulder b "
2 downward L 0 point &2 0 Ya
movement of L where the & 1=
hand and arm. @ e non-throwing q
% side faces.
3 n 4.
Over hand throw Steps with 22 Throwing hand [ )
TGMD-3 (Uinch DA, 2016) the foot follows through
opposite the after the ball
Manga task card throwing [\ release.across
We aiso created iustrated hand toward he body
sk cards showing the body | the wall. oward the hip
movements assessed in the of the non
TGMO3. throwing sid




IOFEESISICIREAEICHIC
O SV E FAEIBECGH L. @“

FELT e T—= v R LT ) éﬁ%k ;%gu 2§§N é@SH

BEOEFT 2 FNE T & IcoEb L. & #1 EEEED #)%%‘;g #féféﬁﬁ #1 %A AL “5/';‘;?;“‘ :

NEEBEERICLEXY A H—FR

(®8) 2k, 7Ly Moty %%§ ﬁﬁ% ;%?“ ﬁﬁﬁﬁ ?%@)
b L IR AT T, BUEOBUR L & : ~ « : 2
ECORBICHS BFEER T — | erae | TEES [ OBEE | Sih. | TR
%Eﬁ%‘lﬁi)i’%\b\ %M’l%%%‘ﬁélie 7= H8 TEEHY OBEARYIH—K
=T ERTE RS L, &

DB IMENR TR I T,

(R, BESRAEEHU XRARAR A BEEM e #ES 2019] [ i, AARERELE L AT A
224> 2018]

Vb YRR E AT TR L OO, an FEOBEE T, F—¥ OEREB L ORI
BRETEARA Y NOERKITENIEE 2> T D, FERIIZIE, Ml - BT — 2 25/ L. It
ANEB AR LT Rn S, Bl ®R A b & IOEB A O 3B R O ¥ T BB TfF
I IT VAT NEMENL L, FEIN - DR IEENFEET B A A 2 MR ZHEE L T Z &3
FFENnDd,



23

2020

9-16

DOl

22

4 6 TGMD-2 2019

1-7

DOl

16 1 12

Satoshi Suzuki, Yukie Amemiya, and Maiko Sato

Deep learning assessment of child gross-motor.

The 13th International Conference on Human System Interaction (HSI 2020)

2020

Satoshi Suzuki, Yukie Amemiya, and Maiko Sato

Skeleton-based explainable human activity recognition for child gross-motor assessment,

The 46th Annual Conference of the IEEE Industrial Electronics Society (IECON2020)

2020




Satoshi Suzuki, Yukie Amemiya, and Maiko Satoh

Skeleton-based visualization of poor body movements in a child’ s gross-motor assessment using convolutional autoencoder.

The IEEE International Conference on Mechatronics (1CM2021)

2021

Yukie Amemiya, Maiko Sato, Shunsuke Suzuki, Yumi Nakajima, Tsuyoshi Moriyama, and Satoshi Suzuki

A Qualitative evaluation of fundamental movement at 6-7 years old: Evaluation and practical use of IT support tools.

The 2020 Yokohama Sport Conference

2020

Satoshi Suzuki, Yukie Amemiya, and Maiko Sato

Deep learning assessment of child gross-motor using TGMD-3.

The 2020 Yokohama Sport Conference

2020

Shunsuke Suzuki, Yumi Nakajima, Tsuyoshi Moriyama, Maiko Sato, Satoshi Suzuki, and Yukie Amemiya

Teaching ball throwing to elementary school first graders using the TGMD-3: Effective use of illustrated task cards based on
performance criteria and measurement data.

The 2020 Yokohama Sport Conference

2020




Tsuyoshi Moriyama, Yumi Nakajima, Shunsuke Suzuki, Maiko Sato, Satoshi Suzuki, and Yukie Amemiya

Video Analysis and Evaluation of Gross Motor Skills.

The 2020 Yokohama Sport Conference

2020

Satoshi Suzuki, Yukie Amemiya, and Maiko Sato

Enhancement of gross- motor action recognition for children by CNN with OpenPose

The 45th Annual Conference of the IEEE Industrial Electronics Society (IECON"19)

2019

Satoshi Suzuki, Yukie Amemiya, and Maiko Satoh

Enhancement of child gross-motor action recognition by motional time-series images conversion

2020 IEEE/SICE International Symposium on System Integration (S112020)

2020

TGMD-3 IT

70 in

2019




2019

Yukie Amemiya, Satoshi Suzuki, and Maiko Sato

A Support System for Gross Motor Assessment of Preschool Children

The 44th Annual Conference of the IEEE Industrial Electronics Society (IECON"18)

2018

Yukie Amemiya, Satoshi Suzuki, and Maiko Sato

Assessment of gross motor development of Japanese children using IT support tool

13th International Conference on Developmental Coordination Disorder (DCD13)

2019

Satoshi Suzuki, Yukie Amemiya, and Maiko Sato

Action recognition of child®s gross motor with LSTM and OpenPose

IEEJ International Workshop on Sensing, Actuation, and Motion Control (SAMCON2019)

2019




2018 17
2018

0
(Suzuki Satoshi)
(20328537) (32657)
(Sato Maiko)
(40220040) (32671)
(Moriyama Tsuyoshi)
(80449032) (32708)

(Ozawa Shinji)




(lgaue Tomoko)

(Nakajima Yumi)

(Suzuki Shunsuke)




