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Survey on Dynamic Sign Language Recognition

WANG Zhe-Kai, FENG Yun-Xia, WANG Jia-Wen
(School of Information Science and Technology, Qingdao University of Science & Technology, Qingdao 266061, China)

Abstract: Sign language is a communication tool commonly used by people with hearing impairments or those who are
unable to communicate verbally. It utilizes gestures to convey actions and simulate images or syllables that form specific
meanings or words. With the continuous development of computer vision and deep learning, sign language recognition
technology has emerged and continued to develop, making it possible for hearing individuals to communicate with the
deaf or mute. However, the complexity and variability of dynamic sign language still pose challenges for its accurate
detection and recognition. To promote research in this field, this study conducts an in-depth review of existing dynamic
sign language recognition methods and technologies. First, the development history and current research status of
dynamic sign language recognition technology, commonly used dynamic sign language datasets, and evaluation metrics
for sign language recognition methods are reviewed. Second, deep learning models frequently used in dynamic sign
language recognition are examined, and the challenges faced by dynamic sign language recognition technology, along
with corresponding solutions, are discussed. Finally, based on the current status of sign language recognition, the
challenges of dynamic sign language recognition are summarized, and an analysis and outlook are provided regarding the
potential improvements to sign language recognition performance in the next stage.
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(4) CSL-Daily (Chinese sign language corpus)
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F 2 FETHES AN ETFE R 5%
RS \ o o ] ‘
Sk Fik A AR HETZE (%) iR R
At s SRR FIRHIESE I RE S FIOE N, BRI AT
3136 " O o AL BT G H.
CNNP™T 2019 R 4 98.76 I ZSHURIETE, Rk i S A S G, TV T
- THIZ AR i A O (E
% (CNN) 3D-CNNPT 2018 EKinectiii 4 91.23 Kinect/r HRBERTHEH Ml SINFIILEE S, ARSI (M A
T3D-ONNU'Y 2015 [ EKinect$rE 4 942 B, WREE. BspdErrg YERE L RAIHIRE.
S BRI TR R, TR A A T
3D-CNNPY 2022 H#2D-Camera¥{#i4E 9849 St ibsn. yE plm) IF. (EACHER FEUER, Sz AR A
RE77.
Pt s PR B 5 4 T B B B S, AR
P R BRI 1) R B OGBS i B R S MM
GONP' 2023 B LK SLEHE 4R 100 WAGCNMZE . S5l FREEY: RS SCBIZ S B IIB RS,
FrdE KSL-77 #dE4E 99.87  IARAMERG. IBIEVER HLH] B FEICE A IREIE, B2 ) 4 B T
SRS Ab A, TCIRAR U MR A Z AR e 51 R K (S
2 4% B
(GCN) A r: AR B I 25 ¢ R IR Z B, AT
Mask R-CNNBIR 5 HE K03, GONAE I 58 4 i b 38 5h 25 4098
ST-GCNM 2021 PETHEHARE (CSL)  87.02  HBIRHETBELH AT, ST-GON Bt BB SCHE 3K L FR B A H A ik
T 2= AN A BRI R At TH R
.
o 41 i KF AL AR B R IR 3B A AR AP AE R, B mEidisee
JLT;TX_:J@S éa LSTM 2022 H2ISLAE &£ 92.68 e _ 4 ;;%ﬁif;ﬁﬁf f:i %fy\ e
o ; .y BRAAR. FRREMAE. TR0 ke AES EfE S, LIRS
(LSTM)  LSTM™ 2021 AASLHURAE 9944 o g o b A RS
Inception- e Inception iy il 2 [AI4FAE, RNNI|
R 2019 RATEEGEASL 90 L Gt SR AR RFIRZ s SR 2k
RE M 3DCNN- 2017 ML FHEHE IsoGD)  51.02  3D-CNN2ZE > Ji #AM 2 R4, fEAZBE6(E Bl & 2.
Y LSTMP! FHHIELE (SKIG) 98.89  LSTM=: =) K IR 2 HAiE B SEMII S AR M T I T AR B IR N, s
STGCN/ PH2014T 2134  ST-GCNGBILSTMZ; A B fif I ARERBRAR . BEALARRENE T P45 .
BiLSTM™ o E FEREEE (CSL)  GER - SREHHRIKIANshERE R
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4.1 ETERMEMEHSFIEBRINGE

Ciregan 25 NP5 5+ B 9 RAE 4R 2 4 9F
AT W% 1) 22 B R FE CNIN AT LR 5 ) 2% 1R TR 1) 2R i
1 30%-80%. [FIFE, X T KB4 2, Karpathy 45
B g 3 i)l 25K CNN 5 5 a6 L85 i N 2 8] 3 59
FILATIIT PR AN ST AH 45 6 10 45 B 4F . Krizhevsky %5
NPV g sz i % LA FH K R [R] I 2R 10 6 CNN
A VIR R A 3 52 ), AR AT He S0 3 o SR s DL e
e CNN TEAE A R ANAS [F) £cbis 48 U1 Zhed it BE LA (1)
] . S IERATIN FEG A TP . KFERIEL AT RGB
31, K Ho53 9 1000 2500, AR & $idf4E. Simonyan
2t NOY) R AR AN AL T b SR P 2 D) 486 58 7 3k )1
CNN. SR X L H 4 18 5 7 VAR T [ AR 1. N T4
A5 ZN BT S I8 1k, Pigou 25 AP T
N (A AR A, SR R AT 1 I 8] ~-F%. 2019 4,
Zhan %5 AP —Fh P3R5 R 4, I8 SR G
TR, FEAT g 35 AR 48 X 2 AT 2 2] AT
WA T RSB R E, 3 mTF B0 RaB Rz oK
F, A S5 G 1A G SRR R IR Y — AR T -
o NARAR B O 3 s T vk AR R L E I —
(BN AR I 2t £ ohad i o 45— 2 ARt B s 3k 47 09
—tk. g G, B i s —Uomid s, Lo 2T
U RN G B A U [ e . i SEAGAS Y,
A BN 1] DAEE Bt 58 iR I 25, (RIS SEE B8 4F 1) R Gk
AR AL, SEESIE B 7 2 A =y i R I 45 S T LUK
KIRE KGR, 1t — 0 UE B B th 0 2000 1 s s R A
e RE 7 T RIS EEAE R, (EE TR HH ) CNN 78 i
9 NFHAREEAF- A 500 5k BG4 Rk i £ s 45 b seil
T 98.76% PS5 HERA 2.

CNN B8 H 250 K R-IE S HURE 77, (B4 0E H Ak
TR It PR E R, TV AR P T 1S Bl AR A A) A OC
5 &, 3D-CNN NJf# T 13X/ a1, 3D-CNN J&2 —Fh
% I 1) 4 B 1 5 Al 28 X 2% 3 B R 1 A 2 RS 771
s, 54E5010 CNN # L, 3D-CNN 5] NHT 4 15
K, BRI B 2 (A A [A) 4E R B AR AIE . 72 95 R
A, F IS B AR 5 K i a) fAH M. T 3D-
CNN, 1] U8 S s (8] 5 5I0E RN, FR7E B
FRAE A [F) B 25 RS 2 (AR TS 2, AT 42 & 18 R 0
[l fE. Soodtoetong %5 A P7 i f# ] 3D-CNN iR 5z
5}, Kinect Sensor %% RGB-D E&, H 5 ANiAl¥Efhia
BRFIRCR. 45 BT, 3D-CNN B 608 E ks R

B F-Hs 50, IR BIHER R A 91.23%. Huang 5 A
TR —Fh L2 P R EHE A i N 1) 3D-CNN. %45
BATRI PR R o BB L R B EUGRD 5 A i i PR B i
N, 38 Ik X A AT R AT TP AT 2 AR R SR R Sk 2 R
o, REMPUTE R, b EG AR, R
TP 50 20 24 45 1 ) . SEZR 45 LR B, 3D-CNIN 7E 25
AN FAERNC_EUHERRRIL D] 94.2%, B BT GMM-HMM
TRAIEAL Ma %5 NPYE H — A B AT V& /1 HLHI 9 3D-
CNN 32 I $ 7 F- 15 RO 50025, 7E TA 3 b B 2 )5 AT
BRIE Eg AR, LG R EG S G
B Z I i An-ia 5. KRR e ™, Kb 35
BRI B R T SRS, BONTE R LT e A
TUREOE A (S B RAFIERIA. SRS R, 25
X H A B SR AR BT, MER 2R IR F] 98.49%.
FT CNN 130 F 18 R 50 77 v B A 38 K IR AE
PEELAE ) FUE R, BefE A R0 BT 3 G . ot AT
N 3 Gl HAMh IR B 2 2] J7 VR RN 25 B0 38 S B AR )N 25
CNN, it — BRI S FAE R B REFISL . S
PRI 2 FIRE CNNL B 3 sm A & 0 — 155 5
TRTE O BUR oy R F AR BT S T A B — @k
B AHAR AR — S, AT R (S R A A EE AN G
AR EE CNN JoikA 2SI, 3D-CNN MIfig#k 7 CNN
TEVEA T 4592 Bl it (7] AH DG A5 S 19 1] /. Huang 45
N 22 B N B 107 15, 3SR AR X R IA BE ),
P VR R AfR 2, (Lt 8 o T O 1 4 P R A e i, B
OB G HERE (1 o B SR BG N. EAh, X T ALk
BT NN, 0 S 12 s RS, SR EURA ol B T g
BN RS AR R, Ma 5 NP5 \ERE
AL A1) 154 550 B 28 o SRR R AAE 1) 53, (AR R i Gy I
SR, 28 & BL, CNN Al 3D-CNN B AR H %58k
MRFAESRECRE 77, (AR 72 N 04 75 ZE0d i — R 5%, 1
M. Kinect J2IFIBEE . ZRBEIRMA
TR FRAE, SEIKT T 502 BN I 8 A PR ER, I 55 5 A 5% 1F
(FESMEZ R B2, e, Ttk
AR ) R R B 5. BT S FENSE
H PR FIAR A A DL I35 T 055 R 26 2 PR 5 AR 28
% 77 v e 11 3 SR A, e s £ R Bt T 5 3 3l A 4y
BT A AR O B L 52 77 1.
42 ETEERHEMEHNSFIBIRAGE
BAREE AT AL (6 T8 U B S B T E K
E R, ARAE L T B B8 I AL 43 28 ST AE AR K AR BE AT
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RPARER . EFK — Lot 7N A SR 2 W 2%
(GCN) AT T 2R B A E IR A1, 4 GSTCANF,
GSTCANP'. ASGCNPYAI GSCANP %5 & WL AH T
5 s A B, B R T o SO S AE ., kD T
Bl 52 2 7% HUE B BV, A BT b 5 AR BT
T 1 TR A R S ) 5 T R A R B O ) A (]
SERE R, RN R DGR fUZ (R 28 (R 00 R, HLRRAE S
PIXHIZ B B EE, T2 = R AR PE. Shi 2 A\
FI T T R SG 18 3l 2845 B XU GON 4%,
WL R, EBAL R AE SCI T IE R =S . &
BR RTE A % R AR E B 1B QL e RS T IZ e
fIE. S5 LA - 17 8, Shin 25 APV st SR I BE 25 ) W 4%
BT T T B 2R M sh B FE RS, b AR
H I R 24 (GCN) S T = 7 1A038 FH A 48 9 248 7
PR AR B BRI B R WA L S E | S SRR
HOHE A 5% ) L, I bR e CNN Bt — 35 58 3B R 10E,

B IR BN S SR AN B RHIE (S RO R
ok, FHHN B o FEBLE HEAT 5 IR . I
BT B 2R KSL A 4 FbR#E KSL-77 s Sk 47 58
5, 43 HISEEL T 100.00% F1 99.87% HIHER R, A XK AR
Y T IR SR TFVE A0 52 24 RS A S SR A RS FEE R
BRI ST 2 18 Iy 1)

I} 7% B 35 AL 4% (ST-GCN)PH — Fift Y T 4k 2 i
EIE R B S IR eSS T EIB M4 (GCN)
VRS [ 5 40 5 R R, FH T ORI 2 At B A B Ok
RIVE ZHdE, AHECT GON Rl 58 4 Hh AR 3 45 15
I TR AEAE. Wang 25 NP8 T BRI T4, S H
— R 3T 3 A B AT AR B VT AC 7 2. %05 vE A

I it PR 7 FUMVRFAE SR B, P 20 5 X 2% 3145 T i8R
B S R I T R R OGBS M £, X B ST-GCN
W REAT I Z5. B Ja A P ARAR DL BC SE BT 3R Sk
4RI, 27 IR RENS S KRR LU BRI B T A%
GLECHR SR A T2 B LSRR IR d AN A2 3 B AR Y G 15
BRBE. T R P R AE R R IL 87.02%. 52
HI B TSR W TR LE, ok 7 BB T HER R
AR 1R I L, [ B2 vy 1 AR P R A

BT BB R 2 4 U H R B T i 2 BB R R 4%
B FIE R T IR BEWS 1 52 T35 7 51 1) 4 [R) AN S
8] 5 2. HARE T RGBS IS, B B O i i f5 2 s>
THHR IR G RS E R, ARk 73
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FABE B FHER AR [ 3. Shin 25 NP5 i@
EERE NG, B 305 2] 0 28 8E b SRRk
TR S EARAE, T T IR AIMERI 2. ST-GCN fgfiy
FEFI T A 2SR AE, PR 2 RO AE B R, 2
P AERA A FAE R 5. Wang 26 NSRRI T3 &8
B P T S8 U3 U T 7 V2080 0 i 8 O B SR T PR PR
BT, Bt T R R R T I, GCN
A1 ST-GCN Ak 3 22 1 % O 5 s Bufs, AHER T Ak 3R
46 BB, Ak B B OGS A BN BE 98 AT U TR IR AR
. B ST POR TR 55 n) &L [ GCN Al ST-GCN
R AT 2000 21 B OG0T s 2 T 119 23 1) G 2R S T35
B, BRRRFENEM SR RS
HEE T B AR 22 I 28 1) T Rl 7 A7 AE — 2 ]
R, A9 n T B B A A O RS 2SR
PR % OB AU SR ETT A 75 A B L A A A B
AR BE G, MR 2k R e th R T
JEF) 1] 7.
43 ETKIIEHICIZMEHESFIBIRA G E

K45 W1ic4Z (long short-term memory)” 2 1 4 4if
Z M 4% (RNN) (48R, BT A 2 7 51 $dis A e e 51
Kol AR I E) 3 8 A KRR O &R MBS T CNN,
LSTM 7E4b B K 7 51| i R ILEL LT, X T 3028 T8 11 )
IX 2 T R RIS (AT 55 BN E F L B TR
(ISL) FHAE &, DUA BT CNN 1458 5 1R 3 5 B A
MIX L F 3 Sharma 25 NS H —Fhtth bx 5 v, J@
I X R AL R A7 B TR A R T HE . LSTM A7 2
A B IX B ) e R R R E R B T — AN
Mediapipe 1 LSTM - TAER R4, REiEH 3 i LSTM
FERY: f B LSTM #5228, XU jr] LSTM HiBYAIHES LSTM
BEAL, B —AN 7 AT 26 AN F REA R & AL
PSRN SRR I AT SIS L, 285 A H AT LK) LSTM
XA LSTM R F-HE & LSTM 7, Lee 25 A1)
R —ANEEFIE (ASL) %M R4, Fi5 7R
BRSBTS AZNEMN S, /8 KM LSTM Ml K it
VLR Ny KT7 v JRIER AR FHRIAAE . Fia
17 B I PR SRR AR A g o0 B AL N . BRI 25 T
2600 MFEA, FASFREREL 100 ANFEA. 5288 45 5
TR, 26 DFIEFREPR I ZSP A $) 99.44% .

BT K IO I 2% 1) B A FAE IR i e i
B 1] 5045 B, B m LIz 68 71, S i 32 7 5
B P i B R S0 &L T CNN B T A 3 s 5
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I, KT A B AR B R ARG TS, M DA B )
F7 51 HR (K A0 s G AR L DT U T T X IR ) R
LSTM RILE A H . {(H7E, LSTM 53t FE A iE
AR AE B, 752 MR o iR R0 2 e i
fE. Sharma 25 A1, Lee %5 A0 2 £t B 3L A 550922 5%
W A& B HCECHE Hh ) 2 RS B R HL A LSTM B
T4 LSTM 5 B 52 4 B T T L, I 2R A HE B R 1
THE R 2% FE AR5 v, G JCAE A B O R ASE 54 I T e
B 2 (W SR UTUR, B ACE T B A 1 TR
PURES5 I, B4k 55 LSTM 7] G5 TG 1L IS B 4T i S5
ZER.
44 ETREMEERMSFIBRANGE

CNN E & i K HRHIE R ERE /), & A Ab 2E 25 (AR
1iE, X T 18 R S H A RHIE R BUBCN A 2. LSTM
H1 RNN J& & AC#R IS 7 5, fe %l 52 8] /7 41 i
BRI O 1, T T 2 R TR) I BT 55 35 i .
FIt UATE TH1 X6 52 24 1 028 Ak M 1 20 25 T2 18 R AT 45 1,
CNN 5 RNN 454 TR A MZHEA B — 2R3, Ahuja
28 N Inception F1 RNN AH 45 & R 7Y 5t KA 7
A7) Aab B - 4 LB () 0 2% TR AREAE . e ik 76 58 [ T 1 Hodis
£ FHISEEG R I, M4 TE Softmax JZH4E T 90%
WM R, = 4B 4% (3D-CNN) 1 DL B 5 >)
I 25 RFAE, {H LSTM/RNN B 3@ & 2% 2] K I i ] 45 2.
D] b6t T AR At ) A 450, JR I 3D-CNIN 27 ) i B e
TRFAE, LSTM/RNN 2 2] K IR 2SR AE £ 58 A5 21 Zhu
2t \POME W —Fh 3L T 3D-CNN #1 LSTM 2 AT
PR 5 k. B S5 BT 3D-CNN 2 3] T35 (1) 4 i) =
RAE, SR 5 R 42 B AT AR S Rp ARl S LSTM % 2] F
P K I 2 HREAE. 1% J7157E ChaLearLAP KA
ST A HE4E (IsoGD) Fl SheffieldKinect T34 4 # 4
(SKIG) B8 T 5 = (R A HERA R (IsoGD 56 1iE 5 1
2% 51.02%, SKIG 30 iE4E FIHER R N 98.89%). F
BRI TR B B A g5 44, 1) CNN R RNN 7535 4E
TN LIER I A 3R 2545 2. B F LR 5 A, Parelli
2t NS — ol S0 S 48 T R O ik, % T R
i ST-GCN AR 35 B 2 [a) FH I (8] 45 S A IR 84
IS R, AMMAZEh(E B, 5] N ST-GCN 5
BiLSTM &5 &R R M K ah &G B, &5
P — RS TR, ¥ 3 4> ST-GCN/BILSTM 7
A FHFER b HFATIE4T, 18I CTC Jrigxt 55T
FEFE TN, 3@ 525625 B HL/F RWTH-PHOENIX Weather

2014T # s 4EF0 CSL Hdl £ H#f B A 1R 1 ge.

BT RE MR E S TFE RN TR RS E
FIFHA R 28 LA U R AE R 2 B B A
ZEAI . SO EIAY Inception A1 RNN ) 45 & 47 |
3D-CNN 1 LSTM 45541, ST-GCN #l BiLSTM
45 BRI 78 5 AT T AR 4 N 2 (1) 2% (] b B
e A FHAG Tt 22 ) 245 P B ) A B 3%, SRAT R A FD
R, T TR R B AR R (H A R TR A
K] 2 368 5 L B — I 28 T AT ) R O 22 R U AR R R AT
TR SR R AR L. 2 2% PR A ) 2 5 i o BT )
FLRAE 77 TS Ab B 1) 3% 5 b, T BT R Y 1) v A
PRI B RE 2 TR G 2R, ) A4 A 1 52 4 1 T i
TR AR REE T B, M DU R AL B A TR IR
ST 55 HH (1 T A 4

IS XF 4 A TFER N EIE R BT, 4
I AR BE 27 ) B RE 08 A U8R v T R I B, (ELATY
TEEAE 2 1) . 19 1 e5dk 1) 3D-CNN 45 5 CNN i)
ZRHHEL, AR SAE T 3D-CNN ] DA EL 395 Ak R A0 451 25 i
2SR, (RIS 2 R R R 23 (R (5 U2, B8 G Hb A S LA
VI (138 3 ANAE Ak 4B 3D-CNN X %8s o 8 75 K s, 38
T A B At Bk B 4 e R 2 I TG A
34k 3D-CNN TEA N 7 5 ] i = 32 2 1 41 i A
REJ), TTiEALEE B SUE B AT 5. 2 TR Al
12, 26 (1 B 25 TF-1E R 7 72 BAR RR B8 G AU B K B A
1 C RAHER D B RN SRR SR A 4. BT AR T
U1 3DCNN-LSTM (iR & PSR, 455 1 BN 4%
VG FA X 45 (A0 . {ELVE &5 DX 4 A5 283 5 0 2 2 N A
[Fi) 21 28 (1 o 28 D 4% 25 ), 5 SRR 2R A ) P B, 380 T
IR B T B AR, S IR PR T RN 52 B
ok, B — 71, KA CNN 1 AR5 AE 2 B 52 1 /2 4l
M7 &, TG TFEMERI 2R REBM.
HRARA . 15 50T UM T 3004 55 1] 7L N 35 A5 LU 1 e
YT7 Ze . AR ZEAS AR VT AN B OCHEE SR I 7 SRR
FE R 548 7 H i BB, GCN Al ST-GCN @it
Aib HR B OGN RUBE B A U PO IR AL R
POANF-HPUE 55 0 /L. [ GCN Al ST-GCN Befig A 2%
IR B OGN A TE) 1 2 B O R IR LT HIB ER, A
BURRTFABESMER ZRetE . RSB R. (HH AT
A B B O SR 1 B BR D, AT RE R A
B A BRI R AR AR L. 534k, H AT F1E R
TTERE S REBE T FMANELRDE, TG X

9


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

B, SRR A TS R S VAR R R
BT T BT

5 BEGREE

RSO B TR BB 05 & I REATH 38
Kol SR AT BRI 45, R 1R BE S I HORIE IR
FARRAIVERETT T 51 ). PEARA 4R T 3 & TR
) v P PR IR 2 2] BVE RIS Y, PR T A Al T H A
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I AT T LA REUR 28 1) 28 A5 1) A B 2 L R ) 2% 7
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I P REAN RIS e PR 5T A0S Jeon TR 22 14
AR AS ] i /LB T 3 2 TR B Bk Re, 3
FEAE R R4 B S A% AT 95 5507 T A5 H (0
Bl FIERBIT AT FEHULAE . AN 2 U AT
& BLR BB FCRTN. F T 77, % T 250 2 N 2R o
WEAE SR R TE R R A B S T R
SRE VA RS, (EAT I 2 1 2 1) 9] 40 T 5 2 4R
R A AR T A/ s L 32 FR T4 3t X B R TR T H
] Lk BB A2 A BE 70 A 0 B2 L T U &R
S Bk BE TSI 1) R TR0 R G SR — A 1]
R,

HCHR AR R USRS 5N HL 32 BT 4 1 b X B
FAETTE, HAF BT REA A [F T 55 RS AT
D UERT DL B s BOR, 778 T R R R
FF IR 22 B 55 40T DL PR A A BB A2
R UL T M, DAt — 2B S M (K 2 AR A
P ARSKRIIBIETE AT B T I R 0] & B A 7] 18 R 48
3 R TR AR R, DA i 4T 5 RS SCAL SR
B0 BEANZ AL BE 3 75 T AT BAR P 0N 5 (3R 15 2 2
B RIAERS 22 S 1073, K A B RIR AR AL I 72 21
FAHRAUES T, UGB R f P RE. U B G RN HA
A VAR B R AR AN [F] T 7 5 BT 55 XU 2 TR AT i
RLRTZ AL 13 FEENE BT 00 F 5 A P 1R 54
WBLROEHEAR A L 57 T PO T B3 4 55 17 L, m] BL
2 2 AR IR (R LA AL A1k A% AR 55 (%K
fi, RO W R TIEE R, ST AR 2 MR
PERET 250 TR R R R RE. 554 2RISR & BRI
LUK AN [R] 4% SR 25 0 B0 HEAT b, SR 06 58 i 1 15
AL, B X S 38 4 BT 1 R 3 AR A SE A PR AT SE SR
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