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Model for Lightweight Adaptive-weight Gesture Recognition
Based on YOLOvV8

XU Mujun, GE Yan, SHI Dongliang
(School of Information Science & Technology, Qingdao University of Science and Technology,
Qingdao 266000, China)

Abstract: In recent years, there is an increasing amount of research on lightweight gesture recognition models, but of-
ten at the cost of sacrificing recognition accuracy; Therefore, a lightweight gesture recognition model LAW-YOLO based on
the YOLOvS8 model is proposed; Firstly, a lightweight adaptive weight convolution (LAWC) is designed, and a feature ex-
traction network is introduced to accurately focus gesture regions in complex backgrounds through an adaptive weight mecha-
nism, effectively reducing computational costs; Secondly, a bidirectional feature pyramid network (BiFPN) is used to opti-
mize the model feature fusion network and reduce redundant channels, significantly reducing the number of model parameters
and computation complexity with minimal accuracy loss; Finally, the self-calibrated module (SC2f) incorporating self-cali-
brated convolution (SC-Conv) is used to replace the C2f module in front of the detection head, enhancing the performance of
the model feature fusion network and compensating for the accuracy loss caused by lightweight design; Through verification
on the HaGRID gesture dataset, the results show that compared with the model before the improvement, the improved
model reduces the number of model parameters and model size by 41. 20% and 41. 94 %, respectively, with a recognition ac-
curacy of 98.63% , significantly improving the computational efficiency and recognition accuracy of the model.

Keywords: gesture image recognition; YOLOVS; lightweight network; adaptive-weight; BiFPN; SC-Conv
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AT PyTorch 2.0.0 R E 2% JHEZ T, L Anacon-
da3. 0, PyCharm2022. 3, Python3.9 1 & 3£ ¥ i) %K 4
WG,
3.1.2 EZLBSHRE

AR SCL G A B B iR 0. 937 BIREALESE R R A
#: (SGD, stochastic gradient descent) {tfb#s, i A K
BRSE R 640 X640, ) hH 2> % 0.000 01, it 4b 3
KK 32, INZREEHECN 300 K,
3.1.3  SEEHUE AR

AT Bl B T A ROk B2 T BodE 4 Ha-
GRID™™ . & 9 fi7n, HaGRID #4718 265119 F
PR . 3k R B A 2 AN R RO (9 4R 3800 5 TR )l
LR ARG R T, ZRDEK., Mk, B, 7
S DA SR @R R o AN ORGP B AL B 300 5K
BIE, kit 5400 5K . O 1 4% m A AL A B B M Rz L RE
I3 BRI R b B A AR, AR SRR
JRERe GRS | BEALE BT Y 7 0 T i IR AT RO
Wk, KRN IR 1200 5K, it 21 600 5K, A%
BR6 = 2+ 2 By LK i 7 58 i i 4R R0 2 Sl 2R 4 L
TEAR AR

B9 HaGRID %dls & 58 70 F # & %

.14 PR FE bR
AR FERHWERE (P, precision). B A% (R, re-
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calD . FEKEEHE mAP, Z%(& (Pa, parameters) .
HFMF S B A $ (FLOPs, floating-point operations per
second) . R FIAE K /N (Weight Size) 1E N FAFE R
T PSR A P ae . b v R P 3R gk D 31 1
HAnh 55 H AR H s A 108 R Ros i 5 5 55 H b
rHE ARG B Y LG s P RS B B mAP RORTEZ
DAL ToU BIMEH 50 %01 F 25 s S50kt Pa 2R
R AL & 1) 2 B K s B IF AUE 580 FLOPs £
AR B AP BO TS BIRIALE KN W, ROR A
K SRR
3.2 xfEbEXE

SR E BB 5 45 0 AR SRR B A Rk, K AR S
IR RL S R AR A L R H AR AL, H
T FOBT B0 1 T S O BB HEAT R B, U e R A
% B L) Mobilenetv3®' . Shufflenetv2®* | Pplenet™ 3k
FRAE$2 I 2% 119 YOLOVS Bt Al s 323 H b A ) 5
BRI YOLOv3-tiny, YOLOv5n, YOLOv8n, YOLOvS8s;
S5 B (1 T S U R AL % B HD-YOLOVSs™ Fl GS-

YOLO™ . SCse 25 Rk 1 ffin .
F 1 XL

R 44 B P/% | R/% |mAP/%|Pa/M|FLOPs/G|Ws/MB
Mobilenetv3 95.4193.9 98.0 2.18 o5.4 4.7
Shufflenetv2 94.9 | 91.7 97.1 1.83 5.1 3.9
Pplcnet 95.7 1 91.0 97.4 1. 85 5.2 3.9
YOLOv3-tiny | 95.4 | 91.5 96.7 |12.14 18.9 23.3
YOLOvV5n 96.11]93.0 97.5 1.78 4.3 3.8
YOLOvVSs 97.4 1 95.0 98.5 |11.13 28.5 22.5
HD-YOLOv5s | 96.9 | 95.6 98.7 113.60 17.9 14.1
GS-YOLO 93.2 | 88.1 94. 4 2.27 2.9 4.4
YOLOv8n 95.9 | 94.1 98.1 3.01 8.1 6.2
Ours 97.2 | 94.9 98.6 1.77 7.1 3.6

F1 XKW, ARCHABRARINEE, R
VAR

1) Ak B RAE mAP F3NF] 98.6%, MET
YOLOv8n 427+ 7 0.5% , RE#E 5 YOLOvV8s fiy 98. 5% il
HD-YOLOVSs [ 98. 7 %6 M1 38 . B SR A% SC el F 55 78U o
W P FE Bl % R AL F YOLOv8s fil HD-
YOLOv5s, {H# T A L/, I mAP @) #3%
AR E 2 50 N I T3 B8 ) R BB . R[] A2 7Y
AR R AN ] 10 BRFOR o

B 10 JE7R T A [) 450 78 56 [ 5 rp = 34150000 1) 2R
Forb INZE A7 B 18 7R ) 3 ) R T 45 AN B 1 R 45
R TR W, ASCEE W AT LAW-YOLO 7 F
PORFML S R BB RIRAEE, B4 s f
YR H PR o R O

LAW-YOLO

YOLOv8n  YOLOv8s GS-YOLO
B 10 AN [ A T3R50 X L 23R

2) FEVFIE SR A R KN TR, AR SO M A Ok
ARG T A AT A, BRI S . AT YOLOvSn,
AR SCE TR S . TR B R RN B g B AR
T 41.20, 12.35 f141.94% . ¥ERRES R T, &
SCHCHERE LAY S YOLOWSs 14 16 % Al HD-YOLOVSs 1
2 13% ., A BRI E L, WSe T LT AR
PERE . XM, AR N, (R ARG R
FE 5 THT AR BRAIG . RIS SC R R A RSOR R UR
4 A

ZE LA s AR SCHCHE ST RE S A SR T T HARU Y
HAKVERE . S RAE T B A R e e SR,
RUEHAEREE . S8R MR KN BRI . (A1)
Bt — RG2S 8], T B — A A ATE 5 LA
SEHTE 4 1 A TR AR R T
3.3 HBEICIS

o F e BIFPN 5] A A SCHF 5 (9 o ik B 80 B, 48
— TR Rl G T 4 1 T R, AN ] 3 R 15 X A R
PEBE Y 52 W AN 0] 200, R 1 3 TE BORT BE AR LR 2 00
fEAG B AR [R]EEt 3n T 1 A A S B s 1 AR Y
BN AT RE R ALY BRARITB R A, HTRE Ak
— Ay A B, UL, T B DG I T R R A T
AE 0 TR B, 2% 5 30 T 5 VR A B o RS B T R R . R
2 JEIR T AN [) 3 3 A5 A AR B ) R

%2 51 A BIFPN J5 A [F] 3 38 0 44080 4 R ) 5%

HD-YOLOvbs

BE | P/Y% R/% mAP/%| Pa/M | FLOPs/G
512 96. 4 96.8 98.8 3.47 15.1
256 96. 4 94.6 98.3 1. 99 7.1
128 96. 1 92.6 97.8 1.58 5.0
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SR, % BT YOLOVS (42 2 1 i WA E T He R i) 4 .+ 233 -

Fod, WEBIEE R 5128, P, R Hl mAP ¥y
KB, SR, X — U A B AR S e T O
S EE RN YE AR 128 B, BEARBIR N S
Bt ft s B F b, K E R 2 hi/hME. (3 mAP
W03 T R, X FRIT, BCAR A 38 0] e BURRE R 36
RE N, T MBI PR RE . Oy T 7R B AT O A
JE 22 ) S BRSPS SO PR E B0 Bl 256, DALTE
PRAUEBL TS PEBE i [ B PRl T35 W U 1

o B UE £5 CHEASE Bk T R I A RrE . T
YOLOvS A 47 1 il 52 5, 4 Al 52 50 25 SR an 3k 3
s Hp 7 R RMZ . X7 REARAZ
k. LR RINE 4 PR,

23 HUH R S

[EXi) LAWC BiFPN SC2f
@) X X X
@ N X X
©) N/ N X
@ N N N

FAOHEII LR

| P/% | R/% | mAP/% | Pa/M | FLOPs/G | Ws/MB
D ]95.9|94.1 98.1 3.01 8.1 6.2
@ ]96.6|94.8 98.5 2.73 7.9 5.7
® |97.0|94.7 98. 2 1.72 6.9 3.7
@ 197.2|94.9 98. 6 1.77 7.1 3.6

FIME4 BRTABRMMERZE R . X AT O
MO, RO AT LA T, Hp mAP 42
FH0.4%, BEE T 3%, IR ED 2. 4%,
KNGEW 8. 1% . X R W] LAWC B He A5 42 T+ B2 50 4 fig
TR HE T EEAE . A SO G R IR AR AR R AL 1A
A BRTT A, AU T RUIRE B . IR TR W R
0HH IR R (A BRI 5 0 T S R AR T S B R S O
o XHEROMO, REBAQM mAP B N T
0.2%, HBEEWMPT 37.0%, HEEWMST 12.7%,
AR /N T 35. 1%, XFB 5] A BIFPN I g /b i
TR 2 PR T A2 % B i W) B Ak T R AR R OR
W, A ASE TR A Kb BN RUBE R AE BB R e sk, R
mAP WA T, HEAHCR MR TIR W X
HMOM®, HAOAESHE .. TR RN 4535
T 2.9%. 2.9%F 2.7%, {H mAP $£F+ 7T 0.3%.,
XEWGIA SC2H it f5, BABMESw, A&
ALY FC /N B BN, (R o vk ok Tl TR
UE 75 ) 265 3 K008 /0 3 BOR A BT Rl . AT 42 T
TR ) R AR GRS R

4 HFRIB

AR T —F 3T YOLOVS i 4% 5 2% [ 36 [ A
HFHHBIR, Fo, BOTIFEIA T RES A& N A
HAER LAWC, %8 Hoid it [ 38 AL R R L A
RO A PRAZ 2R A IR AR AR . XA () DX BCRE A 2E 4T
AL AT A £ 455 13 PR 300 J3E A [ e S 385 0 2 T B RA ik
FEUEAE . JLUC P R AE Rl I 4% R B9 PANet 48y
KUJa) FEAIE 4 5 55 W 45 BIFPN, A7 34 T 1 R 38 B s/
FUBE T my IR BE Ja [ e 3 2ok 53 A1 3 o 4 25 sl b 1
BRI SRR R R, SARA T ARIEER
SC-Conv 1y [ £ 1E BB SC2f B 4 K 0 3k /i 19 C2f B,
M A A R U BB e A . TR AN T SRR
AP R B A5 L 25 G RN B2 B IRt IR TR B AR R R AL
F14 [+ S 2 v PRI BE R R IR . 2R BT AR SCHR
F14 A A TR ST S8 3 i ke 1 A 8 T R B B R R ) 2
AN B TR, I A b P R R R SR SR AT 55 I
BT A D s A T SR B R A )z
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