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Extraction of Keyframe Candidates from Sign Language Video using
Optical-flow
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Abstract: In order to efficiently transmit sign language videos, we are studying a method of extracting images called keyframes
that strongly represent the characteristics of sign language from the videos, and reconstructing the videos from only the
keyframes. However, extracting keyframes automatically has not been established. In this study, we attempted to automatically
extract keyframes using the optical flow analysis of sign language video, assuming that hand movements would stop (or be slow)
at keyframes. As a result of the experiment, almost all keyframes could be extracted for words, and the extraction rate for

sentences was 77%.

Keywords: Sign language, video abstraction, keyframe, optical flow.

1. (XC&HIC

FHEIE—HOB X & A2 TV TFHONE &M T 5
TENEELW D, BB A FEEHERR T D BRICRERI AN o
TLE . FrbMug 2 ERFE CHRT 2 I12i3M g 2 —E M
[RCAXy 755k (FikD) BE2ONDA, EEk
V—VNREL, NEMBETERWARENER S H. HE
pi—r (Eifg) 72 CRIEMB AR T2 LN TEN
X, AEZ#ER S 2 L e Fibg % BRI TGl 2 2
ENTE, EREDWEDOHFAIZES>THERERVES.

LS T zE (F—T 1 —2L0) L LS [FEE0H
MRS FENTVWAER T L—2A] OLTHERT 2 FE
EREZELTND[1-6]. ZNboREFICIIUE, F—7 1 —
L2 THER S LR ERG (TP —7 L —2amfg)) Tb
NEZGETDLZENARETHD I LENRESN, F—7
U ABBOBFEMENTREN TN D, LL, ¥F—T7 b —
A% HBE TS 2 FIESHEL STV,

ZHUZH L, MEALHE, F—7 L—ATIETROEHN
BEETLEVIRED S &, FiEEEICH T —FREES
IEDHZETFOEREAHRSCEEICE > THfEL, FHE

PN Sojo University
2 2 T2 K% Shibaura Institute of Technology

(©2021 Information Processing Society of Japan

WO EAMLE DR L E KD, F O T 7 D3 %
B2 s (M7 L—A0fE) 2% —7 L—MER &
LCTHiZEZ ZABTHWDED, /A XOEBILYXF—7
U— A THEHBRWEMDBZHEMM IND LW ERH -
[7,8]. 72, NLOIIAEHOBER OENEE OpenPose THiE
WL, (CEEEORMZELZ 7 ey b L CHIBR Tl LT
FEZ BEIR T 2 FIEERE L TV 5 [9]. W Lo Fik
b, BREALOALE ORI S ) A XOMER S 5.
AFFETIE, F—7 L— LA TRETHROEBNERT 5T
HAHHENIHHLORELZRFEE LT, FROMEZHE
ETDHOTIE L AT T 4 N7 a—%RANTRBNE
OB ERIE L, FO7 10 —_7 b ASORERZE A
IMEZRE DT L —LX—T L —2EE T2 L THB)
WHT 22 Lzl Az, DRTIIH P HELR TG L
LEAERTIAGIKT L TR ZTV, HEETIHISIESTO
F—T7 L —LEHHTE, XETIX77% 0P E1T5 Z &
MTET.

IR, 2 BTHF—T7 L —AZOWTHBL, 3 ETHRE
FEOZEMIZ DN TR D, 4 ETERR IOV TR,
SETELDD.



LR USRS e ety
IPSJ SIG Technical Report

2. ¥—JL—4

FHERBIZBWTFHOREERIEK L TWDL 7 L—
LR EAFRTIIF—T L— L LR, F—T L— AT
FREICEB W THIEOBIAEOK TR, FHROBE AL
kT2 E0X oz, EEBMERE LY, HDHMOE
JER 0172 XD AR E 2 b D, BLIITBW Tl
ENERIEFEIET 2D TRV L HDP, DL
7 L— O TIIBERE kD EBEILND.

DL X —T L —LDHLE#ER S mE T
LNBEDGENTRETH H[1-6]. K 1 IZF—7 L—2DH)
DETT. () TRINEEEEZ BT DITE,  (b) OB
TRTEFETHLENRL, ODF—T L —A7ITFTL
W, EWOHDTHD. K, ¥F—TL—LRRETDHL
NEGENSNEEZ /25720, F—7 L— A&+ 58I
EARREV BILEDOHTREZLVEWNWI Z LT 5.

F—T7 L—L2EHEHHT S 2 BN TENE, B
LADFAT A ENAREL 2D, F— 7 L—AMBITE
Fga b LIERT B0, RiE LWV IETIEEHRE
xFTemTcEpreEIOLND. £, F—T7 L —AIFTF
RO hoMET 5720, EEOFFHERCVDWY DT
S EAZICHODIIETE AR S 5.

K1 F—7L—sEK ; (Fib Ob)FEFHE,
©F —7 L—A
Figure 1. Concept of "keyframe"; (a) sign language, (b) video,
(c) keyframes.
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Figure 2. Example of flow-vector
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Table 1. Sign language videos for experiment

M Ef# KF
HEE 1R 2 277 3
HiZE 2080 247 2
HiFE 3 HHF 277 2
L LEOREILE THR N LWTT 337 10
2SI EEGRE I E T 412 22
I3 AT E 2R MBI TN 2 307 13

X T L — a3, EMKREffy—71L—20%
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Table 2. The size of optical-flow
P FrTTeTES FreTTeY
| mwm | mmes | Ees |sees TRES ”5\?:;* ﬁﬁ; Ll P
d=1 3 34 53 81% 60.92% 13 3 13 29
d=2 3 33 61 79% 64.89% 10 1 10 21
d=3 3 33 60 79% 64.52% 10 2 10 22
d=4 3 33 46 79% 58.23% 10 5 10 25
d=5 3 28 26 67% 48.15% 9 12 9 30
d=6 3 22 24 52% 52.17% 3 11 3 17
d=7 3 24 21 57% 46.67% 8 13 8 29
d=8 3 23 22 55% 58.18% 4 6 4 16
d=9 3 17 19 40% 52.78% 1 10 1 12
d=10 3 23 27 55% 54.00% 4 9 4 17
d=11 3 20 25 48% 55.56% 2 8 2 12
d=12 3 23 29 55% 55.77% 4 7 4 15
d=13 3 23 33 55% 58.93% 4 4 4 12
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Figure 3.  Number of flow vector (word, d=5)
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Table 3. The result of word extraction
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Figure 4. Number of flow vector (sentence, d=5)
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Table 4. The result of sentence extraction

R emitk | BB | Bitideh
X1 10 22 | *14( 8) 2
32 22 31| *17(16) 6
33 13 16 | *12(11) 2
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Table 5. Recall and precision.

ER | BRI | R | R R
R 8 5 0 100% 62%
= 35 26 10 78% 57%
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