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Abstract

Children usually learn dance step by step, starting with basic movements. These
basic movements often include a series of short pauses, known as "stops," where
the body temporarily freezes. Children learn the choreography by practicing these
"stops" at specific counts in the dance. In most cases, children learn by imitating
a teacher's movements. Today, with smartphones being standard, children can
also practice by watching dance videos at home.

However, just watching videos is not always enough. Young children often have
difficulty understanding the exact timing and posture of these "stops." In real
dance lessons, teachers support children's learning by using onomatopoeic sounds
(like "tan-tan") and verbal explanations. This step-by-step guidance supports
children's understanding of movement.

This study focuses on supporting early elementary school children and

preschoolers in learning hip-hop dance. The goal is to help them understand
movement better by adding audio and visual information to sample dance videos.
The main focus is to improve their recognition of the timing and posture involved
in "stop" movements, which can be hard to grasp through imitation alone.
The proposed method consists of two systems. The first is a core engine that
automatically detects the video frames where "stop" movements occur. It uses
audio and video analysis to do this. The second is a Ul system (user interface) that
adds sound effects and visual symbols to the detected frames. This information is
then shown to the user on screen to support their learning.

In the core engine, "stop" frames are identified based on both audio and video
information. For detecting the timing of "stops" from audio, two methods based
on the periodic nature of metronome sounds were implemented: one using
amplitude features and the other using an autocorrelation function. Skeletal
keypoints were extracted using MediaPipe to detect the posture of "stops" in the
video. The speed between frames was calculated, and three methods were
applied to identify stopping postures: a threshold-based method, peak detection,
and k-means clustering. Finally, the system determined the "stop" frames by
combining the results of both audio-based and video-based detection.

The Ul system takes three inputs: the indices of "stop" frames detected by the



core engine, front and back view dance reference videos recorded in sync, and
real-time camera footage. Onomatopoeic sounds, text, skeleton lines, and visual
symbols are added to the reference videos at each "stop" timing. For the camera
view, skeleton lines are also displayed, with their color changing when a "stop"
posture is detected. To support intuitive dance practice, a left-right flip function
was implemented for both the reference videos and the camera footage. This Ul
system enables real-time processing on the CPU.

Next, the two systems were evaluated in experiments. Different methods and
parameters were compared for the core engine using the Dice index (Serensen—
Dice coefficient). This helped find the best combination. The results showed that
the amplitude features-based method worked best for audio, and the threshold
method worked best for video. In the evaluation of video-based methods, the
threshold-based approach showed the highest Dice index for all samples. However,
the precision values for this method ranged from 0.140 to 0.500, indicating a
relatively high rate of false detections, which remains a challenge.

For the Ul system evaluation, 16 children participated. They were divided into
four groups based on the combination of the presence or absence of audiovisual
information and the practice order of two dance routines (Dance a and Dance b):
Group A (1st: Dance a with audiovisual information, 2nd: Dance b without it),
Group B (1st: Dance a without audiovisual information, 2nd: Dance b with it),
Group C (1st: Dance b with audiovisual information, 2nd: Dance a without it),
and Group D (1st: Dance b without audiovisual information, 2nd: Dance a with
it). Their performances before and after practice were recorded and rated by
expert dance instructors. The Wilcoxon signed-rank test was used to analyze
whether there were any significant improvements. As a result, no significant
differences were found in any of the evaluation items. This result suggests that the
presence or absence of audio and visual information may have a limited effect on
the evaluation of movement and rhythm. However, when participants were
grouped based on their attributes into three categories—Snd_Vis-oriented (where
audio-visual support was effective), Non-Snd_Vis-oriented (where support was
not effective), and Balanced (no clear difference)—further analysis revealed a

trend. Specifically, among older children with dance experience, mainly girls,



visualizing the "stop" movements may have helped improve their understanding
of the choreography. The Non- Snd_Vis-oriented group consisted mainly of boys
with no dance experience. The Balanced group consisted only of girls, with
moderate age and dance experience. They showed high self-evaluations and
appeared to be flexible learners who adapted well regardless of the presence or
absence of audio-visual support.

Subjective feedback from the children was also collected through questionnaires.
Many of them said the Ul system helped them practice better. This showed high
acceptance of the system. In addition, a comparison between the addition of visual
information and audio information showed that the addition of visual information
resulted in higher evaluation scores with less variability. This trend was consistent
with the findings of Saito et al., suggesting that visual support is a promising and
consistent method for learning assistance. On the other hand, the feedback for
sound cues varied more. This suggests that sound cues may need to be adjusted
based on each child’s preferences and learning style.

The contributions of this study can be summarized in three key points:

1. A method to automatically detect "stop" postures in dance videos was
proposed.

2. A learning support system was built to help children understand both the
timing and posture of "stops."

3. An experimental evaluation was conducted to compare how children
learned with or without added audio and visual support.

This study is the first to focus on detecting "stop" movements, which previous
research has rarely addressed. It also goes beyond testing audio or visual support
separately. It investigates how combining both can help children learn dance more
effectively.

Future work will focus on several areas. First, increasing the number of
participants will allow for more reliable and generalizable results. Second, we aim
to expand the methods for evaluating children's dance performances
quantitatively. This will make it easier to measure skill improvement objectively.
Third, we plan to enhance the Ul system by adding video from different camera

angles. This may provide even better support for learning.
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NEEBL T2 [21]. EEROME, ¥lL0FICE > TERIMT OB X Y K
VAT LICXBFEHDOT BRIV MITZREZRLT W LRI NI,

AIFZE & BIEDO R GIEITIIIL . LC, S I, BHEEA /v P2 XV R
BEICHENICA G532 2T, X v RAEGHREP L2 2R L7z [15]
AFFRICE TS RBEORENA /) <= F OMIMEFT - TWw 32, FE L F
DTz A5 L 72 BR D Hic 2 n»TEE s e .

%72, Endo 5%, & v RE)HEH LR Y FHF oK O#) % 2 HE)cHHl3 2
THEARELTCEY, F—F4 v M OHEZLAREHHEL LCHHALT
W3 [16]. AWIFED XS iclik® JoEZ ORBICOWTIIERIN TRV,
BIXUOYHR - RERF O ULFHFHTIIIE L TR WE TERLD 5.

X 51T, Anderson H ¥, HCHFE2XHE T2 AR I 7| v X2 —Tx2—2X
[YouMove | Zf# XL T3 [22]. [YouMove] lZ2—¥ —0DE&HA%E ) T &
A LT L CRA L oF W EZA[RL L, BIfED—KiFIE e VR L AR E
DIEREZ i 2 T\ 5. AWFSE T b [FIRRICEEHEE CE)E O — R ik - 4 VK L
ARRREZ FERE L T3, RAREIFORRGEL LT, ERGbERRTIE
RUWATEREZHRALTWE HETHRAE > T3,

BIRIC, ARIHTE & BE DR WAITIIE & OB R CHER Z LT ISR T,
<JLH rr>
® HjEjicAH /) v FREMEGELEGEOMEETRL TS,

& XUADIRY AT ZHBTHEIT 2 FEICONTERERTN S,
@ HOY¥HA BT AIA VA —T7x—R%ZIREL T3,



< x>

® HliCA /) v b ROEF L XFMGEMNE LEGEOHRICOLTFR~
LTV,

o [IL®] ODHENICOVWTDE KT R\,

o HAHENFORTIEL LT, EREbETIEARL, WITRAZHAL TV 5.

2.3 BIRIREICEET 201K

HiEHH (Pose Estimation) (&, M F 72 IXBURA O A& BN IE % FiE
TOEMCTH L. AMEOE) X CRAZ M IE T 5 -0 0BT & L C,
% { DWIET O T E 72, WIHICII R %2 F b 72 B2 1 X 2 0353 T
O, FRICT 4 =7 7 —=v 7 o#ERICLY, VT ALEA4 L CEKERE
WA P[REE 72 ), X I RFEAEEA TV S,

Cao 5T X% OpenPose [23]i%, ¥l T~ LT X—=Y vEKELEZ ) 7L X
A LACEELEA—T VY —Z2D Y 25 L Th 5. Part Affinity Fields (PAFs)
LU B MR PAGEREAT S LT, HEAMICHT 3 2 KTk
BMTEAERBECTY TAXALA LTI LN TES, 72720, VT 24 L4
HicowTlk GPU ZfFHL25AICR Y ERAEETH S Z L BMEINTE
D, CPUDAZTDY TAXALFETIIWNEETH 3.

Bazarevsky 5 iZ X % MediaPipe [24]i%, Google 23BFR L 72 A —7 vV — X
DeNFE—ZENAEWFEHE 7L -7 =2 TH3. VT AEA LREGRILEE
KOBWAEEANA T IAVORELEXRT 277y P 74— LT, FPHOM
H, BBHET R EOEIEERIEEEZHZ T3, AR RA~—F 7 +
VTCOYTNVEA LHEsmEHNE LIZBRER 74770V CTHY, CPU THY T
WA LICETHRETH B, PHRVERY Y —XTH —EDEETETTE S
T DPMERTE /2728, KL TlE MediaPipe 2F|H T2 2 & &5 3.

Xu 5 X % ViTPose [25]1%, ANMEZBRWED DD LT —F T 7 F %
T®» Y, Vision Transformer (ViT [26]) ZiEHL/-FiETH 5. ZDET LI,
WRKDBEHAAA =2 =T N3y P T =27 (CNN) R—Z2DT 7u—F ik~ f#
VR D ALIRIC B\ TRy WA &R 2 59 5. ViTPose 13, BN D%
BfifiE % FHl$ 27201, P I VRAT74+—~—DHCTEEX =X L %EH
L, MEDRFNE X7 e — SRR IR EE T 5. LA LR,
BREEREEE M T, BHRY VvV —R D KREWZ L O ARFEECTIHERAL v o7z,
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BIE REFIE

317 —FT 7 F v

AWEFEIL, B - RO X v 2RBF/LREZEHNE LT, KX T v FICHIT 5
[1E® | oBEfFICEHL, iR X OEFREREMMT 22 Licky, Tk
DEBELIL V24 IV OB RET 2V R T LOREEITIDDOTH 5.
Frio, Tk | oBfF 2 HRMICHAEIL L, ERNAFER» Y Cflrtbe s
LC, Wi - YR DX v 2RISR T 5 2 L2 HIET.

M 3-1 IKREV AT LOT =377 F v XEkrd. AN LTHRARERB(X
Y ZIREED)FHE > S [1Eo ] o7 —aAfvTFy r72) 2 2MHT 5. %
7o, MCEE L R L CHoZ L 72 2 OB OB % Ul & A7 LA THEE L TAT
325, ANTHEO 1D | o7 L —LIcER - H{EFREZNS L, 7AX 70560
YTPNRA LA EEDLET UL AT LTERT S, W AT LDORRNITIE
[k | o EFE LT AT X2 Z2HCTHEBHREMN ST 5.

R Z2F L, UTo 200 FEAERE TR I 2.

@ ITITVYV:IRARLAZ(XVAIGEED)X Y 2B W E A L L, HE
THEis X OCBEGRIER BTS2 2 2T, [iko | OEIfE% BB IR
T5.

@ 11— H¥—SfUvEx—T7x2—RAL AT LULl VAT L) HEn~zTIE® ]| @
ZL =Ll LT, B X OEFERZMG T s T, RE - YRR
FEFONB L 24 IV ML T b LT 5.

a7 VYV TR, ANINEE Y B O EFEEHRE X OCBERIER %
s 2. FEERICEL I, AN ZEor—2 2L, [k ox4
VIO T VLT 5. — 77, BIEEERICE T, BT IC X
DXV ZAEMEOTFEESLVREEDOF—FA v FE2BREL, &7 —24[icE
FABEIEE A Y e L b E e (1RO | OZFBMER L LT3 2. 2o X
T DR — T 2EE 7L — 2% (ko] OBifEE LChEET 3.

Ul > 27 L TlE, ranzliko | o7 L —2icx L <, £/~ b ~ic
L2EFERS LURS - XFICL BBz ENGDE L. £, WA TDH
SDVTANRALANICaTZyY VY ERIUETATY X LEACTERIERZ
WEMICAHE5T 2. chicky, BE - $HRIZERLEROWE2?S [k ] @
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RA IV TR ERNICHET 22 L 230[HeL 7 5.

AR REVRTL

U AT L

AFTIVVY ~ —
ST
: ‘ T~ BASTIIR |
M UZ

- —

BREERTEMGS L
HAAZH DD
YT N2 LBERAT]

HATHBD
YTNEA L
BRERAT

X 3-1: #EFEDOY X7 LHE

AR 32X v AIBEEZEO)BE» b7 Vv vRBLTCIIED | D7 —
LAVFy Z7Z) A 25 . £, ACEBEEFEPLRELZZ0
FHOBE % Ul Y X7 L THEEL CANT 3. Rikic, RADHIE - HFEO
BilEL, W AT OLDYTARALANCITZYY VOB EbE -8
H% Ul ¥ X257 L THRRT 3.

3.2 &t
A OIS < EFRERUTOMEY TH 5.
321 37T VYV DRE

o HEMEWHRICKY [lkw] oxA Iv 72T 3.
o BHIEGIEWRICKY Tk | o0& 4 I v 70LR%RBT 5.

322Ul > X T LDOFREA

o L% ko] oBifficEs - HEREHRZNEGT 5.



BT R

A1 aA7T>Iv

A7V VDOASEHNIZUITTH B.

® AJj:#HHE(mpd4)7 7 4L

° ﬁﬁ'ﬂmbj@ﬁ@%ﬁofm5ﬁ@7v—A4y?v7X®Ux}
a7 vVl BEFERCORHELE 7 L — 4 L BEEREHR OB L /-

7L —LDHET L — A%Fibj@@ﬁ%ﬁofwéﬁ@7u—AaLfﬁ

HL, 208 7L — 2D A4 YTy 72D ) 22T 3. £/, Fv Akt

BELDT 4 Ay vavohe, TikE] WiE0 3EHpIco>nTd [k ]

DENEL T DL L VWEDT FNA REFZIT, ol 7 L — 4258 3 71— 4

UTogGg&EiE, 1 7L —L4fio7L—4% [k o771 —4E L7,
KWFFE O ANBE 7 7 A L DEAFIZUT D@D &3 5.

® A1l 7 7 4 v iZ BPM(Beats Per Minute)=90 ® & v Z#RE b {1 % I
W L7-EHTH 5.

® ANENHE 7 7 A 1D fps 1 30.0 TH 3.

® ANEIHZ7 7 A A+a ) —LAEPBSTWE R TR L -EHTH
5.

@ AU/ —LEMPBoTHBEXAIVIRTIED | DA IV ZOfRg L
5.

@ At/ —LAEAEEHNOEEBFRICEOWTCTEAEELZ LD TED,
ICIEE R EDWMNGRREER DT PICEEINDEDATH S,

411 ZEEFERICELD (D] XA IV TDRE

BEFRICL S 1k ox4 I vrmHFEL LTUTO 2 FEeHEES
5.

<MW FF~ — <X >

AFTENE D JE I 72 HEER(A b r ) — AF) I THOIRIED v — 7 (BT
KiE) & 7 28D 7 L — 2 F 52BN T 2. GOREBIZEBIHANO 7 L — L8 %
N, B 1 7L — 2B COEOEE(=1,...,N) & L7z, DIF 2 2%t
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Pl T 7L — L% —2 L LTHRHET 3.
i BEREOEIAOEN) ch=u+o
ZZCutoldl ToRTEINS.

1 N
- Nzizlxi (1)
1 N
o= Jﬁzizl(xi — )2 2)

i, MEcHMELEZ7ZL—L0fiHB1 7L —2b v —229 5,

<H CHIFEBE#E -~ — X >

HOEMBEBEREZH WA FEREINR LT IER 77 AL O —~F ¥ 2L
(£ 70)ELTESYRZHMEBT 2. v 7V v I RBAERELET 3. E5D
JAI RS 2B S 2 ic T 3 72912, HOHBIBERIKIZ V2. 2T oD
RTERIND.

N-1-k

1-

§:y yln+k] (0<k<N) 3)
n=0

ZZTCNIREFDOEITH . XRicHOAHBIBIER[Kk] 2 S peak (i #HI T 5.

corE, AFu ) — LA ORBBPM=90 X Y 0.5 FRE)Ic K &, peak [1]

D/NLE A2 HIR T 5 2 & crlH %G <.

Pauto = FindPeaks(R[k], distance = f; - 0.5) (4)
JAMAHEE M X, Bz — 7oy z HvwTRD X H ek 3.
Tese = median(APgyt,) (5)

TCDEEE Fy[n] L THED peak fiii& % K 5. peak R ICHBWTIE, XD 2D

OF St e

o EHDIRMIRAIMD 50% A LTH2bLE=Anr s —LPSOBUN 4
X % BRAV)

o HEEREID 80%LA EDENE T peak % HlIR(=1 T CTHEELD peak ZHH L 7

11



V)
Pauto = FindPeaks(y[n], height = 0.5 - max(y), distance = 0.8 - Tps;)  (6)

T, Patog ZER VY ITNA VTV I ZADY R TH 5.,
BED 7 L — AL — b % flfps] & L7 & &, v IAF TSz LTFoic X
XIET % 7L —LFESfICERINS.

£ =5t Q

Phicky, BCOHBEBEBZH WA e ) —LA2E2 7L — L% 5D Y X b
1% % . peak B iC 3 Scipy [27]1D find_peaks BH¥Z v %

A2 BEBRIERICELD [IE®H] OXA IV TOERBIEH

BIERIGIRIC L 2 [1ko ] o2 4 I v 7 Fike LTUTO 3 Fikx ik
T 5. ZRNITHKLD, AL E LCHEF—F4 v rodEEERZERT 5, £ 7,
BiH € 7 v MediaPipe [24] 2 HWCELFE - REO X —HF 4 v F 28
T5. R, M LZF—KA v OoBE 7L — AFEELZEH T2, 71— 4
tf“fﬁﬁbf:l%ﬁ@#*—*/f v+ OALE (x;, y) ki (t) € R?, #Ev(t) € R¥™2Di
FHOEFHv(t) e RZZLUTOX TR 3.

vi(t) = |k () — ki (£ — 1| (8)

<EgnE 7 =Y XL >

FRTCEH L 72 Ev@O)PREULATO 7L —2% [1ho | D& 4 3 v 7 DEE
& L7z, Kifgeclateibd 2 PiESRIC X v, BfiofE% 10[pixel/frame] & 3
5.
<Peak ta/fi 7 v =" X L>

peak BRI TIX, TTHKF—FA v P OHERYT — £ (;(1),v;(2) ..., v;(n)IC
Xt LT, 5/ IMEY; min X R KNEY; 1oy 7 AV 72min — maxIERAL 21T 5 .

vl max vl min

vl(t) Vi min if v: > o
7,(t) =1 v, — . MVimax = Vimin for ¢ = 1,2,..,n (9
0 otherwise
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72, O)DtITH LTHEE R L 22 L THRERES S, = (5, Sy, ., Sp) BIREK T 5

Ull

d
1
Sy = EZ 7,(t) fort =1,2,..,n (10)
=1

C ALY REOF —FA Y MEE ) CH LI, d=8E D
MAEfE S % H 0min — max IEHAL L 72%%, peak i 7 v =) XL %2 EH 3 5.
ARFEECIE peak BT AT Y X4 & LT Scipy [27] @ find_peaks BH%% H
Wiz, NT X — &% peak MO F/NHEHEE 15 7 L — L (fps30 T#Y 0.5 ), peak
DEEFEMEEGREE % ) 4 XRrED=9 0.3 & LT,

P = FindPeaks(s;, distance = 15, prominence = 0.3) (11)

B o N7z peak MEDELEEP = (P, P2 Vi) T 5 &, % peak p € POJEI
[p—w,p+w]ZBEICTWBX[EE AL, 7—NEHIR, = (hy, by, . by ) ERD
KOWCERT S,

1ifdpeP,|t—pl<w
h, = 12
t {O otherwise (12)

ZoTw= T =70k 5. REIICh = 03 b BB T B IXHICE X
TwAvsy 272t % [IE® ]| OXBlEARL, ThoDAf vT v 7 RAELERL
& LT g 5.

L={te{1,2, .. n}h =0} (13)

<k-means 7 /v =7 J X' L>
k-means D27 7 A XV V7 TlL, TTEF—FA vV F OHEERY T — % GEE
v;(1),v;(2) o, v;ITH L CTUAT @ X 5 ICEEHE(L 2 1T\, 30, 2B DIEH
fLiEAT —2 %2145
ﬁ(t)z@(lﬁtﬁn,lﬁiﬁd) (14)
I2Td=8CTHh53. 72, y; XV 3EF—FKA v+ OBER(ELTH - EHOD
X, )DL ETH 5. LI NPT LT, 7 7 A2k =20 k-
means 7 7AX Y VI RETL, BV INtBETH 7 7 AE T bc; €{0,1}
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2135,
¢; = argmingeqo 1l 5(8) — e’ (15)

7272, wlx 7 2AZkDOHPLTH S, 77 AXHPLOEZERITTOFEEEZFEL,
SEEBRENTZ TR Z R (B2 72K, /NS wh%E [Tiko] 27924 &
T5. 77 AXkDFEEIZLLT CERI NS

d
1
my = Ez Ui, j (16)
i=1

ZIZT, w37 7 AZkDIFEHORITTOHIMETH 2. F¥m & F¥m &
L, m >myDE&EIR 7 A1 T8F7 A%, Z5ThiFEr 7 A%
0% [BWEZ AR | LT3, 77AXT_UY [8ES T RE] Tl v
Tt L, FIECTCY - LD (kD] o7 L —L4vFT vy 7 R) A
FTHB.

42Ul > X T L
Ul AT 2D AN EHNIFZUTTH D, 72, K 4-1, 4-2 DY FEIEL
7z.
e AJ:
> [ CIRELZAEARD XY X8 7 7 4 A (mp4)
<> R O S N8l 7 7 4 (K 4-1(a)
> B2 o I N8l 7 7 4 (K 4-1 (a)
> a7z vV THRELE o] OBEZIToCw 3Bl 7L —L4 4 v
Fyv 220 Y 2 4-1 (o)
> N AT DLOBER(Y Tz 4 LFRF)(K 4-2(c)
e H/:
> ANINTEE 7 7 4 VICER - HEEHRE S L 2B 4-2 (),
(b))
> AAXAT700BEBGRICHEEHREMNG L) 724 2RKR (X 4-2
G)
L%ﬂ@g’%ﬁ'lﬁiﬁ@ﬁé” EIIUTZITH 2L TH B.
m (kD] D4 IvITEHI 2 ROEFIEHREMNGT 5.
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FREORBEFEROMH G BUTEITH L TH B,
B EHDOB2LTHE, BhroREE CICEKRERREIT). BBERIE Tk |
DEATIIMEICKR Y, TSI EEBICK S, (X 4-2 (h)
(kY] ORBORICELGTFE - REICHLOKIEN5(X 4-2(h))
B (k| OXRBOBRICEREA /) ~ FroXFEM5(X 4-2 (1)
B 27 ~"—0 [1k®»] 0ox4 v 2ZiciHoMz M50 4-2 ()
$72, Ul & 27 L 3L N ORE % 5.
& HhEOFAE - 4FIEFREE(X 4-2(d)
AR O ERSRE R R 3Bl A ) F L O EE 1.0 & LT 0.25 4
A1 0.25~2.0 £ T) (X 4-2(e))
IR (X 4-2(0)
AT KR A A T FKm O A REEERE(K 4-1(b, e)
T HEHEROMSEEEZY Y B2 2B 4-1(d)
Bl % BHLG 3 2 B, 5 B RE o BkRE

2

L K R R 4

4.3 IR

ARFEETIEUTORER N 7w 77 I v 7V FiEICTEREZITo72. 72 Python
DITATTVICONWTEELDDELTIC ﬁ'J’q‘g?“é.

0S : Windows 11 Home 24H2

7w+ v¥  :11th Gen Intel(R) Core(TM) i7-1195G7 @ 2.90GHz

RAM :16.0GB

B : Python(-X—<" 2 ~ 3.11.9 embed-amd64)
7477 : MediaPipe 0.10.18,

NumPy 1.26.4,

Pandas 2.2.3,

SciPy 1.14.1,

scikit-learn 1.6.0,

python-vle 3.0.21203,
opencv-contrib-python 4.10.0.84,
Pillow 10.4.0,

Tkinter 8.6.12,

ffmpeg-python 0.2.0,

librosa 0.10.2.post1,
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5
¢ E Dance Player = o X
E Dance Player

IPANEARC (a) (b)
3t I VEENT O HMBTIOF
¥tz TPVESNS O #HHTIOF
e I774 ) IPANESHT
(c)
T
JresiEaEd O MASEMBTIOF
(d) (e)
AR—}

X 4-1:UI > x5 LBEHEIE

@EE 7 7 4 VERF 2 v, O)FBRELGEREF =y 78y 7 X,() kD]
DIV—LAVT Y 7R RVEREX vV, (DEE - HEBRMAGSY VB2
Frv IRy IR (I ATFTRRNEEREBTF =y 7Ry 7R

XM 4-2 : Ul ¥ X5 ZB{EEM

() EFmEhHE, (b)RIHEENHE, ()b X 7R R, (DEIEOFEE - F1E, ()BhHEFARE
B2 (DS EIAE (o TiEn] 24 I v 7, () Tik» ] oo - KK
FR, A 7 = P RER, O A TEER~D ) T X 4 LBRER
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£65F Khx - FH

51 37> rDEER - 51

a7y rycHEbic Nk | #HBHECcE 32252 &2 HMIC, UF
D EER - G % 1T - 7.

5A1 7TV VyDOER

1. FHEHoBEE 2 HE T 2. AREETIE 5 D> 0Bl Z 7 HIC w7,

2. XvARBEEBEDL L (ko] 07 L —LicT /) T—vaviitolz. B
R II B BB 7 L — 22— KT oW HE L, Tk ] o7 —L47L
EZLHETIL LAV Ty 72 ZAD) R EEKL 7.
a7zyvy VT [k o7 —L%HEEL 2.

HELZ D | o7v =0T/ 7—vaviizllkd] o7 —0iE

KT L0424 v T v 7 Z(Serensen—Dice coefficient) IZ X - CTFHi L 7=.

T, MELEZTIED | o7 —0%A, T/ T7—vaviizlkow|ozL
—L%BLTDHEE, FAZRA VT v 7 ZADORIZLUTTH 3.

2|A N B|

D(4B)=——
4B =T+ 18]

(17)

512 a7 T >y OIA

FRREARA Ty 7 A EEERIC X 2 1R JoFEo i L,
BEGRIEHRIC X 2 T1ho ] o FEO HEGHTZ Z N ZEnfTo 72, E 7=, Bl
BIEHRIC X 3 [1E® | oMHTFEOFHE <X, BET V) X 2 oREGH, It
W7 L —LDHIBIC7ZL—LE2ERLTEARA VT v 7 ADMEICEALD B
DI AT o 72, T I, K4 24 VT v 7 ZADRECEH] &AL CHFNICE T 3
FERLITo 7.

<K DX 5 HHE>
ZIZTC, ROXLEFRIUTOHY TH 5.
® method : i L 72Fi%. threshold 2332 % T T 0 SEA 5 5.
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win num : HEE 7L — LA ORIBICHEEL 72 7L — LA DL

GT : Ground truth. 7/ 7—Ya v L 727 L — LD

ent: MR L7Z7 1L — L%

TP : True Positive. i L 727 L —24 & GT 23&E L 725

FP : False Positive. i L7271 — 24 & GT G L 72> - 728
FN : False Negative. il L 72> 2727 L — 223 GT TH o725
TN : True Negative. M L 72> 72 7 L — L4725 GT Thd » 724
Acc : Accuracy. FEEORIZLLTTH 5.

TP+TN
TP+TN+ FP+FN

Accuracy = (18)

® Recall: HHFEOXIZILLTTH 5.

TP
TP+ FN

Recall = (19)

® Precision: HEXKDOAIILUTTH 5.

TP
TP + FP

Precision = (20)

® Dice: FA4 XA VT v IR,

<EHEGHRIC L B |10 | DFEHIF LD E>

K 51 IWRINTZFER O, IRIBNFER—AFERILXI AL vT vy 7R ICE
WC, Bl 5 DD 4O THCOHBBBR—AFEL Y b EWEZRL 2. FFiC
B 2 12D W TR ETFIE 0.302, HCMHBEAR % 2 v 7-Fi5230.098 L K% 7
DR TE S, Lo L, Bl 1 ClxHCHBEBREE R W-FEOHTREAL A4
Y7y 2 ZDMEME L, Bl 4 1ITEBWTIE 0.26 FA v b L2 . HHXHY
a7y Yy OFHliERICE T, IRIEFES —AFEDOTT B E X4 X A4
VFEY 2R ERT D, Ul v A7 LOERCIHIRIEEM~ — X FiEx v
528l L7 727, 2nEHL ETHESRIORETOFHITH Y, By v 7
MO E S LGS, Bl v 7L HNOBRES ) 4 X84 W& % EE
T3¢, VoA MARRETCELLEERRE LD RESEHORETH 5.
¥ 7, BIEGRIGHRIC X 2 ko | OMBFEOFMIC CHib3 2 2%, fLik7 L
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— L& winl I, BT AT ) XL FBET VT ) X LIS CEHi 2 T o 7=,

K 51 a7xvY Vil SEERICL S N1k | ORHFEIR

Samplel Sample2 Sample3 Sample4 Sampleb
method threshold threshold threshold threshold threshold
audio = corr = corr = corr = corr = corr

win_num | winl | winl | winl | winl | winl | winl | winl | winl | winl | winl

GT 12 12 21 21 18 18 26 26 21 21
Cnt 34 23 32 20 26 23 43 28 28 19
TP 9 7 8 2 10 6 6 4 14 8
FP 25 16 24 18 16 17 37 24 14 11
FN 3 5 13 19 8 12 20 22 7 13
TN 175 184 | 167 | 173 178 | 177| 149 162| 177| 180
Acc 0.868 | 0.901 | 0.825 | 0.825 | 0.887 | 0.863 | 0.731 | 0.783 | 0.901 | 0.887

Recall 0.750 | 0.583 | 0.381 | 0.095 | 0.556 | 0.333 | 0.231 | 0.154 | 0.667 | 0.381

Precision | 0.265 | 0.304 | 0.250 | 0.100 | 0.385 | 0.261 | 0.140 | 0.143 | 0.500 | 0.421

Dice 0.391 | 0.400 | 0.302 | 0.098 | 0.455 | 0.293 | 0.174 | 0.148 | 0.571 | 0.400

<EYFGISIRIC T 3 [ ) DFeHFEEGE 7 = J X 4)D fE#E >

Pkl e L, M7 v =) XL 0fEEZ W22 L, BEZHRE L.
F 52~FK 56N LD, RAZRA VT v 7 ZDMERD E\ 10 ZFfE &
L7-. 2O, JEE7 L — 24%80% winl & L 7-.
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£ 52 a7z vy ViHl PRER BRET ALY X LBERE BiE 1

method threshold

win_num winl

threshold 5 7 10 12
cnt 18 24 34 35
TP 2 6 9 9
FP 16 18 25 26
FN 10 6 3 3
TN 184 182 175 174
Acc 0.877 0.887 0.868 0.863
Rec 0.167 0.500 0.750 0.750
Pre 0.111 0.250 0.265 0.257
F-m 0.133 0.333 0.391 0.383
Dice 0.133 0.333 0.391 0.383

£ 53 a7z vV Vil FRER BET AT Y X LBEFHE B 2

method threshold

win_num winl

threshold 5 7 10 12
cnt 19 28 32 33
TP 6 6 8 8

FP 13 22 24 25
FN 15 15 13 13
TN 178 169 167 166
Acc 0.868 | 0.825 0.825 0.821
Rec 0.286 | 0.286 0.381 0.381
Pre 0.316 0.214 0.250 | 0.242
F-m 0.300 | 0.245 0.302 0.296
Dice 0.300 0.245 0.302 0.296
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R 54 a7z vy VEHE FRER BRET ALY X LBEFE BhiE 3

method threshold

win_num winl

threshold 5 7 10 12
cnt 18 21 26 29
TP 7 8 10 10
FP 11 13 16 19
FN 11 10 8 8

TN 183 181 178 175
Acc 0.896 | 0.892 0.887 0.873
Rec 0.389 0.444 0.556 | 0.556
Pre 0.389 0.381 0.385 | 0.345
F-m 0.389 | 0.410 0.455 0.426
Dice 0.389 0.410 0.455 0.426

£ 55 a7z v Y VEHE FRER BRET AT X LBEFE BhiE 4

method threshold

win_num winl

threshold 5 7 10 12
cnt 22 32 43 44
TP 2 5 6 5

FP 20 27 37 39
FN 24 21 20 21
TN 166 159 149 147
Acc 0.792 0.774 0.731 0.717
Rec 0.077 0.192 0.231 0.192
Pre 0.091 0.156 0.140 0.114
F-m 0.083 0.172 0.174 0.143
Dice 0.083 0.172 0.174 0.143
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£ 56 a7 VY VEHE FiRER BET AT Y X LBEFHE B 5

method threshold

win_num winl

threshold 5 7 10 12
cnt 13 19 28 30
TP 7 10 14 14
FP 6 9 14 16
FN 14 11 7 7

TN 185 182 177 175
Acc 0.906 |0.906 |0.901 0.892
Rec 0.333 0.476 | 0.667 0.667
Pre 0.538 |0.526 | 0.500 0.467
F-m 0.412 0.500 |0.571 0.549
Dice 0.412 0.500 |0.571 0.549

<BJHRIGIHRIC L 5 1L ] DEHFIED FFMHTF>

£ 57~ 511 WRINEMEE2L, BET7T V) X LR 7 L — 48K
winl~win3 DV FNICBNTH X4 24 VT v 7 ZAH0.174~0.571 L 2> TH
D, peak B 7 v TV X LD 0.041~0.409, k'means 7 L TV X L D
0.105~0.484 ICHE_RTHMNIICE WEZ R L TWa. FFICXA XA v T v 7 R
Db BB R T FEITEE 1~5 CBWTATHETAITY XL hoTn
%. %72, Accuracy, Recall, Precision IZ 2 W T i Fik & l_FHfET =V
X LIS EWEZ R L CTWw 3. 7272, Precision IC2 W CIIE)HE 1~5 I ¥
WTHIE7Z V=) XA TH 0.140~0.500 & 72> TH Y BRHBOEEGRFH N &
D E LTETONRS.

REFECOWIR7 LV — 2HEE BT T o 2 FEBRTIE, Bl 1~5 XL
Twinl DD XA ZA VT v 72 ZARE AR S o7, 2D, Ul v AT
L DFEEETIE winl DEREICTEBRZITS.
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X 57 a7z vV Vil BEGERC LS Tk OREFELE BEb 1

method threshold peak k-means

win_num winl | win2 | win3 | winl | win2 | win3 | winl | win2 | win3
GT 12 12 12 12 12 12 12 12 12
Cnt 34 40 46 31 33 35 47 51 55
TP 9 10 10 4 5 6 8 8 8
FP 25 30 36 27 28 29 39 43 47
FN 3 2 2 8 7 6 4 4 4
TN 175 170| 164 | 173| 172| 171 161 157 | 153
Acc 0.868 | 0.849 | 0.821 | 0.835 | 0.835 | 0.835 | 0.797 | 0.778 | 0.759
Recall 0.750 | 0.833 | 0.833 | 0.333 | 0.417 | 0.500 | 0.667 | 0.667 | 0.667
Precision 0.265 | 0.250 | 0.217 | 0.129 | 0.152 | 0.171 | 0.170 | 0.157 | 0.145
Dice 0.391 | 0.385 | 0.345 | 0.186 | 0.222 | 0.255 | 0.271 | 0.254 | 0.239

£ 58 a7y ViHh BEGRERIC L3 kY| oBREBFERE BiE 2

method threshold peak k-means

win_num winl | win2 | win3 | winl | win2 | win3 | winl | win2 | win3
GT 21 21 21 21 21 21 21 21 21
Cnt 32 35 38 21 23 25 37 37 37
TP 8 8 8 4 5 5 8 8 8
FP 24 27 30 17 18 20 29 29 29
FN 13 13 13 17 16 16 13 13 13
TN 167 164 161 174 173 171 162 162 162
Acc 0.825 | 0.811 | 0.797 | 0.840 | 0.840 | 0.830 | 0.802 | 0.802 | 0.802
Recall 0.381 | 0.381 | 0.381 | 0.190 | 0.238 | 0.238 | 0.381 | 0.381 | 0.381
Precision 0.250 | 0.229 | 0.211 | 0.190 | 0.217 | 0.200 | 0.216 | 0.216 | 0.216
Dice 0.302 | 0.286 | 0.271 | 0.190 | 0.227 | 0.217 | 0.276 | 0.276 | 0.276
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£ 59 a7z vy Vil BiERERIC LS T1ho | ORHTFEIE B 3

method threshold peak k-means

win_num winl | win2 | win3 | winl | win2 | win3 | winl | win2 | win3
GT 18 18 18 18 18 18 18 18 18
cnt 26 30 34 26 27 28 35 36 37
TP 10 12 13 9 9 9 9 9 9
FP 16 18 21 17 18 19 26 27 28
FN 8 6 5 9 9 9 9 9 9
TN 178 | 176 | 173| 177| 176| 175| 168 | 167| 166
Acc 0.887 | 0.887 | 0.877 | 0.877 | 0.873 | 0.868 | 0.835 | 0.830 | 0.825
Recall 0.556 | 0.667 | 0.722 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500
Precision 0.385 | 0.400 | 0.382 | 0.346 | 0.333 | 0.321 | 0.257 | 0.250 | 0.243
Dice 0.455 | 0.500 | 0.500 | 0.409 | 0.400 | 0.391 | 0.340 | 0.333 | 0.327

& 5-10: a7 v Vil BEERERIC K 5 (1] OREFELE B 4

method threshold peak k-means

win_num winl | win2 | win3 | winl | win2 | win3 | winl | win2 | win3
GT 26 26 26 26 26 26 26 26 26
cnt 43 50 56 23 23 23 47 50 53
TP 6 9 11 1 1 1 4 4 5
FP 37 41 45 22 22 22 43 46 48
FN 20 17 15 25 25 25 22 22 21
TN 149 145 141 164 164 164 143 140 138
Acc 0.731 | 0.726 | 0.717 | 0.778 | 0.778 | 0.778 | 0.693 | 0.679 | 0.675
Recall 0.231 | 0.346 | 0.423 | 0.038 | 0.038 | 0.038 | 0.154 | 0.154 | 0.192
Precision 0.140 | 0.180 | 0.196 | 0.043 | 0.043 | 0.043 | 0.085 | 0.080 | 0.094
Dice 0.174 | 0.237 | 0.268 | 0.041 | 0.041 | 0.041 | 0.110 | 0.105 | 0.127
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# 5-11: a7 v ¥ VEHEBERERIC X 3 Tk | oW FEEE B 5

method threshold peak k-means

win_num winl | win2 | win3 | winl | win2 | win3 | winl | win2 | win3
GT 21 21 21 21 21 21 21 21 21
cnt 28 32 35 25 28 31 41 41 41
TP 14 15 16 9 9 9 15 15 15
FP 14 17 19 16 19 22 26 26 26
FN 7 6 5 12 12 12 6 6 6
TN 177 | 174 172 175 172| 169| 165| 165| 165
Acc 0.901 | 0.892 | 0.887 | 0.868 | 0.854 | 0.840 | 0.849 | 0.849 | 0.849
Recall 0.667 | 0.714 | 0.762 | 0.429 | 0.429 | 0.429 | 0.714 | 0.714 | 0.714
Precision 0.500 | 0.469 | 0.457 | 0.360 | 0.321 | 0.290 | 0.366 | 0.366 | 0.366
Dice 0.571 | 0.566 | 0.571 | 0.391 | 0.367 | 0.346 | 0.484 | 0.484 | 0.484

<a7zx vy viHiioksh>
BEERLOCHEBGERC X 2B T, FEETEXA AL vT v 7 ADHE
230.174~0.571 720, $72GT & TP 25 [1E® | o7 77—+ 2 v O 1/2
M CE AR ENRIN, a7 VY VORBEICHELSTERLEEZ S, L
L, UTHEZo@ Y, ko] 2HE LI WEIE~OX)IGRSHRORETH .
<SKA XA 2T 2 RDEFHY M FHNIC TS F >

SRIOFEEFE T, Bl 4 2EDFEDRETEA R VT v 7 ZADEMPMKE L,
Bl 5 DX A 2L VT v 7 AP RD Eh o7, B4 DXy 2 T1ED | D
BHOEEVIERLTH Y 20d, PRMNd LI ABEThozcd, [Ik®] %
BELICK oz E2LND. T/, Bll4 DX v RIZHEERKE S IRA
Lo Tk Y, KEE 2T 2720 ROBE~D FIEIES IR E K o
eEFEZObNDL, NLC, Bl 5 Tl 1A 1% Tk ], BE% 5 & T
B PIHEIED w2 &b, MR LT oz E2 LN S, [k
DEZIL [16]THRINTEY, HOBETILT 7y F2EZIRY O5EAEIL
[16] D5 Tk E N T 2 B E T3, KIICFEL 2 LN d &
D IRIRFHIC LTI B L o e b b T B,
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52Ul ¥ X7 LDOEER - §H

Ul A7 LEHWTRE - IRy 2EZEBLTD O, HH - HE
HHROAMCTX Y ZADBE L Y XLDEREICEAHLD 2 05 4fi L7z, 7,
B - HAREROMERA L v AFFCEMCE I L) A REE®
Bt aiTo7z. LT VYT — BV TER - HEBFHRO 5281 % -
WRIC & o TRICT. o 22 EBIN iHE 2T o /2. XV RIBEFE~OT v 7 —
MERICOWTH T LD EITo72, BRI, UL AT LOEBECINEL 72 B -
SR OB 2> & ER/IVIC X v A EGE % T % 2 0 K% 1T o 72

521Ul > X T LDEER

EBRSINEDBIEIZLL T DY TH 5. EBESINED AL 16 ATH - 7-.
® FHuANH:BH4AN K12 A
® FElpAlTE 6% A, 856 A, 9% 1A, T 6.917 R, B 1.165
0 XURBEHEM: XV RABEEG6 AN, XvAEM 10 A, ¥ 0.396 F, {EHE{EA
0.887
LAT o ) EERSINE % 70— 7105 T ERER 21T - 72 (R 5-12).
1. EBSNEx 4 7 1r—7(A, B, C,D)ICHIT 3.
2. ZVvARDIENMZ 2 0(F v R all® 5-1), XA b(X 5-2)HET .
3. 1 20X VADIRMICOWT, HiF - FREHRZ A5 L -8)E (G 5-F7) T
BT 27 0—7L5m - HREEREZ NS L CEET 58 ciiE 32 71
— 7T 3.

K 5120 I —TRIZ Y ZRARPER - REEHRNGH ELBEER

sn—7 | 1[EHH 2 [\ H

A ZvRAagm R A | FVAbER - {17 K
B FyvRAafm -HE 8 | XvAapgE - -HE A5
C ZVAbER 1R A | XvRxags - R &
D ZVAbEH 1R & | XvragmE - i A
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K 5-1: £V R aiR{HEE
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K 52 £v b iRfHHEE

LAF i ) EERZ (T -7z, BEESINE — AT DK 51207V — 73 F DY
DNEFE CTHE % 1T - 7=
1. MET X Az8)E<T 2 HiERT 5.

2. Ul AT LA TOMERNCX v AIRM 21T, ZhEfEd 5.
3. Ul AT L%ZMHALTSNME Y 2HEETTS.
4. Ul v A7 L TOMERKICK v 2RF 21TV, 2hziRiEd 5.

Eidx 1mH, 2B X v 2TifTw, Z0®%RE - $HRICIZT v 7 — i
ELThbork Tvr—FoHEBICOWTIEfTERAICRT.

72, BEAIRCRoE LKL Vv AZIEEFRICHRL, XV AOH X L Y XA
ICDOWTCEHi 21T o 72, 15EFZ T X v A 22 4, IBERE 16 £ X KE XV R
JE13EIRERE 6 2 HO Y RICIKIAL 72, /258 E DK Iy AT LIBT3
T v — bt &2{To 7z(f#% B).
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<Wilcoxon D FF5 (1ML HTEE>
Ty —MEREEEL, HE-HEEROEEICKY, LT 4o0HHEICD
WTHEZ T2 72. X IR Y KO FHI I D W T TFE % v 7z,
1. XKY K2AHEAIERCIHMEL 72 [EhE 2k c&eBnwEdr? ]| off
D7DVl

2. WBE - SEMPFEL 72 TEE AL TEARLEBVE T2 ? ] Off

3. XKY KPHEAMECIHMMELZ [VALXTEALLEEVETHA?2] O
fE D 7 D )i

4. WE -HEPFMELAZ [V XLF XL TEARZERnETH? ] OffF

R owTl, RO ZLUZRERT 2. [1.XKYKACHE) ], 2. B

i A, T3 XKYKRCEE], 4. HE - 5 RJ .

A HEEROAEICK 2 2 HHECHENO T IEICAEDLR D 2 h 2 RET
27:%, 7 voNI XA Yy 7 FETH S Wilcoxon D AR5 {51 E A7 R E
(Wilcoxon signed-rank test) % SEfiti L 72. KME X T — X IS ITHED 72\
BETHHEMTHY, KEFEO XS pRHUWICHDHEL T2, BENLRFIHE L
T, HEXT70%Ed; =x;—y; (i=1,.. N)ZiEL, ZX 0 TchndoriiiL
Tz, ZOWE, A 0 DT —ZICOWTIFAEMYF v TAVBWN)» SR L7, 20
%, HORHEd; |1 L T I IERL (rank) % £, TCO RS (ER) ZIERLICERE L
7. IEOFFESICIG T BN OBWt B X WA O FF5 <X IG 3 2 AR D
WoEHEH LA REGHRWE, choos b0 hE0l(W=
minW*, W) &AL, ShzfleT [hEicEs s L3 3 E@o
BRE Z AT > 7=. BE XMl E cHE/KEp = 0.050r 0.011C TIT - 7. Hal &
WHNEITIE L TR 5-13 DEMED & &, HEMAEERH 2 L ¥ 5. 2o
#ialaR 1% Scipy [27]1D scipy.stats.wilcoxon % F W TYERK L 7=.
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# 513 N & WiHs ozt

0.05 0.01
N greater( = ) | less( < ) | greater(Z) |less( <)
5 — 0 — _
6 20 2 — _
7 27 3 — 0
8 35 5 35 1
9 44 8 44 3
10 54 10 54 5
11 65 13 65 7
12 77 17 77 9
13 90 21 90 12
14 104 25 104 15
15 119 30 119 19
16 135 35 135 23

<E A - PLENGHR D IF G E)IC 1) 0 72 7F D B 707 0>

¥ 72, SRIFEBL 727 — 20 U TR 21T o 72, T, #RE o RIEE
BIXORE - HEOHCIHMEEH ICOWT, S - HEEHROMNSEBZEGHTH -
7- #£(Snd_Vis-oriented), &= + R EB MO G D I BENTH - 72 #
(Non- Snd_Vis-oriented), ¥ X OME ICZ 23 H & L 7x 2> - 7-F£(Balanced) ® 3
AT ITVICHEL, TNEThORFEE 5 BER 7y — 1L —X—F ¥ — bMic X
DAL L 72, £, B - HEBEHROMNGIC L 2 X v AHEREZRT 400D
A GE A - R EREEZ LT ho [EFE - HEEHRE XK Y K ACE) ],

A AEERE XK Y K RCF)] , (&5 - HEERE X XY X ACK
7)1, IEF - SJEEREXKY KRCHE) ] 0 4 HE)ICE DX, &l ic
e - HEERA Y ORAERS, L EF - HREEHREL ORASENSV Z LT
DRICLVHEHLZG=1,..,16) :

4

4
SVL' = z SUij, NSVL = z nsv;;j (21)
J

J
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2T, sy X Unsy;id, TN X NEH - HEFRAEORIFETH 5. RIC,
B RRERE R OFAED; = SV, - NSVIcHED &, YT oS 7 3] %4t
517
® D; > 0.5 :Snd_Vis-oriented #
® D; <0.5 : Non-Snd_Vis-oriented #f
® [FdliSt @ Balanced #f
ZOATIYFHICEOE, LMo 7THEZNRICFEMEZRFE L 7 ¢
HiREM - Whl(gender), Fifin(age), X v A/ (dance history)
R - YIRECHEER - &E - HEEHRE_E) % (snd_vis_Act_child),
H - HEIEWRAE_Y X L (snd_vis_Rhy_child),
HE - R EHRE_$) % (Non-snd_vis_Act_child),
B - SR EHEE_Y X L (Non-snd_vis_Rhy_child)
FReD 5 b, Wl - Filn - X REO 3THBIIRERR R 5720, 5 BKFICAT
— V7L, TRITEY, TRCOfEREZ 5ERER T — A CHETRIC AT fE
BRI — L7 &N AT I o PP 7 kL —X—F ¥ — |
Fic7ey b L, HHoEm 2 REL 7.
ST 2= FICk BEA - PLEIGHISF 2R D T B 77 >
I, TYr—hrieBnTEm - J@REEROMNG 2 RE - FhIRIC & o> TRIC
oo e EB R 21T, Ricx e Dk,
<K RIFEE~D T — FFE o>
Ky AGEHE~FENL 2T v r— P ERICE L DT
<JEH - )07 DB T IC L B IE = HY 7 >
I, Ul v A7 LEBRCIEE L 2E RO lE - Y80 & v 2Bz =
TV VTHL, EBIICK v AEFEIFHIC & 2 1 EERZIT o 7.

522Ul > R T LD

<Wilcoxon DF5 (1 HNEN;FIEEE>

Hi - HEEROGEIC X 2 Wilcoxon DFF 5B FIMEREEIZE 514 D
WY THL. 4 HEITRCICBWTHEREEZAON o7, Thbb, Wil
DFHIC B W T D, B - HEEROMGIC X 2 ¥ E IR OB IIMETICHER
BECE RS b odz. ORI, B - HEHRO A 8o EBI 2 B R
2V R LFHIEICEH 2 2 HENRENTH 2 A[RetEE2 "B L T\ 5, Fric, B -
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SIREHOFMOEEH 2 B LU DICEWTHHHELERRD LN D o722 & h
b, i - HREEROM 5239 EE B G OBERE 0 Z LICER L 728 WAl aEE 23
5. T, XKLV YRICKZFiicE N TH —EHLIEFAEE T L
1%, BIZHEIC X BRI IC BV Ch FIfkOEm A R o5 2 & 2 EKT 5.

INHOFEFRIE, S OFEEEEIER)CIEEN - HEFROER LT LD
LEBR OB FIComn 3 L IERO AN &, BB VIR ERSLEAL I VS
7 E, hOERMBFRIEEL T L HREEER RE T 5.

£ 514: 5 - HRBEROFEIC X 5 Wilcoxon DR A NBEALFIBE R

JHH N W p=0.05 | p=0.01
1. X K Y K ACF#) 12 37.5
2. RE - YR A 14 36.5
3. X K'Y K RCF#) 12 28
4, 'RE - R R 9 20

<E T « BEITIRD (1525 Z)IZ ) 0> 72 FFE D R Hr>

Ric, HE - AREBEROMNELERTH - 7-#(Snd_Vis-oriented, n = 8), &
o JEEROM 5D WA RTH > 72 F(Non- Snd_Vis-oriented, n = 6),
BIXUMEFICERR LN o 7-FE(Balanced, n =2)® 3 FRIcOWT, ZFHD
Ml - 4G - X v A E L HERHMEE & o BE M % b L 72 (K 5-3,%% 5-15). &
2T, 515 13X 53 oBiEEFKICT L b DTH D, -, KoMl - F
fin - & v AR IEFALAET O BEEOFEEZEHA L T 5,
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non_snd_vis_Actchild

X 5-3:HF - REBREECIZEUFHE LD

® 515 BF - HEBERAEICL2APH LD

Radar Chart on a 5-Step Scale
gender

non_snd_vis_RHY_

snd_vis_Rhy_chitd

srd_vis_Act_child

—— Balanced
Non-Snd_Vis-oriented

- Snd_Vis-oriented

danke history

R — 5 —F v — }

TRIEHE

N

el
122,25

F o

2 ZE
()

snd_vis
Act_child

snd_vis
Rhy_child

Non-snd_vis
Act_child

Non-snd_vis
Rhy_child

Snd_Vis
oriented

1.13

7.13

1.34

3.75

3.75

3.50

3.88

Non- Snd_Vis

oriented

6

1.50

7.00

0.00

2.00

2.00

3.17

2.17

Balanced

2

1.00

6.00

0.75

4.00

4.00

4.50

3.50

=~
R

B Snd_Vis-oriented £ D FFE

Snd_Vis-oriented #t(n = 8)i%, R 1.13(5LFH.0), il 7.13 K,
XV ARE 1.34 Fo, BB L CHX Vv ARBAEL, FhdEOTH > 77,
¥ 7-, HEFHmic s W TdH [snd_vis_Act_child] & [snd_vis_Rhy_child] O
HAWTND 3.75 L, B - AREIRER IS 3 2 & ED & 25 R

LTz

mz <, HC

FE i = = 7 [ non_snd_vis_Act_child | (3.50),

[non_snd_vis_Rhy_child| (3.88)d —E LA ETH v, &RryIc B S D &

IR ORI N TV B LRI TX 5.
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B Non-Snd_Vis-oriented & D F#

Non-Snd_Vis-oriented #(n = 6)1%, A2 1.50(= 5B 1H.0), Fiim 7.00
K, XV AME 0.00 ETHY, REROBFRESTICEZY L. HEFHEIC s
W T, [non-snd vis Act_child] X 3.17 & —~EoDoEHX 2L 7= —F,

[snd_vis_Act_child| & [snd_vis_Rhy_child] X & b 1iC 2.00 &K<, &/ - H

HIERIRRNIC L 2B WEE Wz 5.
B Balanced B D4

Balanced #f(n = 2)i%, 511 1.00 ¥ D #), Fifin 6.00 ik, X ¥ A 0.75

E&, E - RRERE DI AMEICH 5. HEFMA 2 7idvwind &<,
[ snd_vis_Act_child | & [ snd_vis_Rhy child | & 4.00, % 7= ,
[non_snd_vis_Act_child| /% 4.50, [non_snd_vis_Rhy_child| /% 3.50 & &K
BICH o7, T, HF - HEBHRMAGV2AICL ST, FHITHEIGTE 54
BEGRERLTWDEEEZLNS.

o DRI, RE - HIRIcE T, e XY RREBRFERIC X o TEAS -
AREROE DS LENRICE R 25BN R 2 [fetEz "B L T 5. FfiC
DTokomzenEzxons.
® X VZAMEERDH BT IREICITBEI~DEFA - HEEWD N 523 H %)

o RKttBroBTIREICIE, B - HEHERO NG ORRITIRER
® i - HEIHFMOMG W AICEED L I EfSR 2R T REICITRIICIG U
e X AEEDBEE L,

T/, RE -YRIC [P RTL%20 0L kL T57720I1IC2) LIz E
B30 E3H2?7) &7 v —FL7EZ A, Non-Snd_Vis-oriented
HoRE - 1L, THAXATRROTLFOOLHEMNELLTLEL.],

[(Zv 2D eBbrbn.] LWwHIBERLEH-7-. & 51T, Balanced D 2
B GRAD I [REDEZIC o HDbEONE VAT LE L Lok ] L
DERDBD -7, ZHELLT, FVARKEHRONE - #IRIF L IcEHrEF
TEDPDAA—IDEEL K, RIRRL AT LI D BREX Y 2R H 2 )75
BTH 5rlaelED B 5.

ST IS BT - BIEIRAG TR D R >
X, B EEMROMN G2 RE - HRIC & o TR - 7250 FBI T
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fliicoVWTH 516 ICE LD 5.
T, RKONF A O NEMIEBE OMIFTH 3.
o FUKHjl @ RABH O X FRFLFTIE L v AREOHICLbE Lz ?
@ NATEIR AATRRDILFIFL v AME DK HE L7z ?
@ F/TIFROEH A/ IFROF(XV)I X AHE ORI B EL -
7?7
@ AT L I FHVATLEHEVZWERWE I ?
¥ 72, ZNEFNICOWTEYEAve), R (StDev), i AK{EMax), /)
fii(Min), FofEi(Median) % &H L 7z,

£ 5160 RE - YIRic X 2 5F - REBERMN E5FE 0 FERR0FAm

Ave | StDev | Max | Min | Median
|5 NI 3.938 | 0.937 5 3 4.0
A S FT 4.063 | 1.128 5 2 45
F )= bFROF 3.625 | 1.557 5 1 4.0
VAT I 4.125 | 0.953 5 3 4.5

PEMEICER T 5 &, [V AT 4] PEdmE(4.125), R\T [H X THRK]
(4.063), [RAABHE] (3.938), [A/ < F<DEHF] (8.625)DlHL > Tk Y, 1A
BB (1 2 7 %R, BRARBIE) IS 3 2 FEli 23 F A HHBI(H /<~ F =)k b
EOHAR R N2, — T, oo > 2R TEERFEECERT S &,
[F /)~ =0FE | b K E L(1.557), W - ) R < 0 FFfl o fEl A 22 238
THHIEPRBINS. /MED 1.000 &, fthoIHH I THEEFIEK W,
DT Ehb, A< X BRRITEBORE - HRIC L 5 TIHBEF-CHFED
L WATREED B 5. —JiC [RARE)E | OFERFEZIL 1.0 RiEch b, [H A
TRR] D (A7 2P _OE] X0 SEEFEMEC 25, HERRITT
B ZE L 723HliA o T w3, 72, [V 27 4] (JIEHERED 0.953 TH
h, RE - PRI REREORER L o727z, MEOFEICD T
% A[REMEDS R X Tz,

DAL ofER 2 &, RN RIEHRER(TRASMm ], [H 2 7RR])IZRE-Y)
BRI LCHEMTH Y, 220D IZO 2 Z /NI W e b—H L Z¥EK
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BFREELTCHEYETHEZEEZONSE. —HT, /< FROEFERRFITON
TIE, FIED 4.0 IEWKEZR LRSS IEL DX 8K X L, [HR o
HEZRZRANIG U M ER R RO ONEFETHE L VR B,

<K URIFHEE~DT > — FFE D>

BV AGEE~FEL 72T v 77— P B)Z K 5-1TICE LD, VAT L4
DWERELTIRT Yy 7HEICEWT, RO X DOIERF A HRERICH 2 2 15H
DHOMURD B D EEFE L W] EDBERAAFEONSZ, KV X7 A TIEAETHR Y
HH2 5D BABEOARZMHHL Tz, EOBERL Yy 2 HICEWTE
B ERETHL e a BT 2 5L, Fh oD EELY ANT-E DB

FOSBROERLIETDH 5.
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B EHE T2 ICERERES S C
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2Ty TEHEICIE E» S DDA
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FLROMPVENEZ LD DD D
PITLTEEZ3LDRHBERVWE
Bunfx L7

<JH - S DT IC & & L =17 FE 5>

BRI, Ul v A7 LERCIEE L 2fE RO lE - 8o & v 2Bz =
TZVYVTHNT LIz R A2 5-18~FK 5201 F & o7z, [a_prel, la_pst],
[b_prel , [ b_pst] ZZzNnZFNn [ Xz aDfiEF], [XvxadffEk],
[Zv A b OEAT , X2 b OfEE] 2FKL w3, FHliico T,
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Snd_Vis-oriented #, Non-Snd_Vis-oriented, Balanced 72> 5% 1 & ¢ ol

La7zyy vyoRMich i, M Lz8E~7 1 —24& GT Th 5 RAH)HE D
M 7L -2t TXA 2L v Ty 7 2R L7, fERE LI ERR 237
ZITOICIE WL 20O ED D 5 T &AL 7-.

—ol%, RAREE & OBEDRIHICEIT 2 TH 5. WHE - e H 2 FE
HALFE LV XLACEECE 2581, Ate/ —2FEX 0B [1E® |
DEEZ FYEICFIZ IV, FHIZATS Z & A[EECTH o 7. Lo L, KiicH]
ODHEICHBOTI) XLICESL L ARPRNECTH Y, FHlio LR ZFETE
W —ZAREAE SN (S Eo#l T, PRl (ko | OB ~7 L — AT
X E72) $£7, [1k®] OoZBAZMINT 2REHC XY, EERICIEZBIER -
TwaWEETH [k ] & LT & h, FHili2so7r L s WREED R S
7o, BARIICIE, BRICIEE o T REIEO XA X4 v Ty 7 25355, dHiiz
BweHiranzLEoTWwiz, 2L T, RAREFEHLIL 72 B FEn
MELTWBE 2 a2EMtEL Lz T1ED ] OFHIiEEDE AL L, SHosEI K
LoHoib.
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# 5-18: & EMFHESEE(Snd_Vis-oriented £f)

Snd_Vis-oriented(GroupA)

GT a_pre a_pst GT b_pre b_pst
cnt 34 28 26 26 20 22
TP 9 2 7 10 6 4
FP 25 26 19 16 14 18
FN 3 10 5 8 12 14
TN 175 174 181 178 180 176
Acc 0.868 0.830 0.887 | 0.887 0.877 0.849
Rec 0.750 0.167 0.583 0.556 0.333 0.222
Pre 0.265 0.071 0.269 | 0.385 0.300 0.182
F-m 0.391 0.100 0.368 | 0.455 0.316 0.200
Dice 0.391 0.100 0.368 | 0.455 0.316 0.200
X A 1 2 2 2
Y XA 1 3 2 2
X ER 1 2 1 1
Y ER 1 1 1 2
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£ 5-19: EERIFLMEEE(Non-Snd_Vis-oriented £f)

Non-Snd_Vis-oriented(GroupD)
GT a_pre a_pst GT b_pre b_pst
cnt 34 28 26 26 32 12
TP 9 7 2 10 7 4
FP 25 21 24 16 25 8
FN 3 5 10 8 11 14
TN 175 179 176 178 169 186
Acc 0.868 0.877| 0.840| 0.887 0.830 | 0.896
Rec 0.750 0.583| 0.167| 0.556 0.389 | 0.222
Pre 0.265 0.250 | 0.077| 0.385 0.219| 0.333
F-m 0.391 0.350 | 0.105| 0.455 0.280 | 0.267
Dice 0.391 0.350 | 0.105| 0.455 0.280 | 0.267
X KA 1 2 1 2
Y IC A 2 2 1 3
X KR 1 1 1 2
Y X R 1 2 1 2
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# 5-20: EEBMFFHliFEE (Balanced #f)

Balanced(GroupC)

GT a_pre a_pst GT b_pre | b_pst
cnt 34 9 5 26 26 29
TP 9 2 0 10 4 9
FP 25 7 5 16 22 20
FN 3 10 12 8 14 9
TN 175 193 195 178 172 174
Acc 0.868 | 0.920 0.920 | 0.887| 0.830| 0.863
Rec 0.750 | 0.167 0.000 | 0.556 | 0.222| 0.500
Pre 0.265 | 0.222 0.000 | 0.385| 0.154| 0.310
F-m 0.391 | 0.190 #DIV/O! | 0.455| 0.182| 0.383
Dice 0.391 | 0.190 0.000 | 0.455| 0.182| 0.383
X I A 2 2 1 2
Y KA 2 3 1 2
X KR 1 2 1 1
Y R 2 2 1 1
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BN X B REMGESBETH 5. —H, UL ¥ A7 L CIIBBRE D 16 4 & ik
<, MEHIRUERS RO GHEMICEE L RITLREELD 2. Ldi> T, 5%
L0 &L DYy vy I ERINEL, HRAEZTT O LEX D 5.

RIT, R cRE I N RE - SIRo 2 v 2BEic L, a7z vy v
72 E B 2 17 9 BRIC, WL 2 OEANERES B 5 72, —21F, A
B & oFF o FBIICBI T 2 ME, —oHIX, EBICIZEIER > Twihni
GTh (ko] & LCEmB I N, FHli2AH0LL 2 WHETH 5. SH%OUE N
LT, AARICHEUL 28§ o BEICFRAMEL TS I 25t T
% [1ko | OFHfiEHEDE A KD 5125,

EHI, FYRBEE~DOT V7 — bbb, VAT LORERDOE RN
btz Ry AT LTI ANE s oo d 5o EEAFHET
H5.
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