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Abstract

Addressing the issues of low efficiency, susceptibility to human factors affecting accuracy, and diffi-
culty in adapting to large-scale production in traditional manual detection of garment dimensions,
this study proposes an improved algorithm based on YOLO, named SV-YOLO, to complete the task
of garment dimension measurement. By combining YOLOv8, a dual-backbone network structure is
designed to enhance the ability to extract feature points, and the SEMA attention mechanism is
proposed to capture complex feature information using the idea of residual learning. After inte-
grating the SV strategy into the YOLOv8 model, the PointTop1 metric for keypoint localization
taskimproved by 7.2%, and the PointTop2 metric improved by 6.8%. Based on this, the optimized
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SV-YOLOv10 model achieved a 3.1% improvement in the PointTop1 metric and a 3.0% improvement
in the PointTop2 metric, while the SV-YOLOv11 model achieved a 3.1% improvement in both the
PointTop1 and PointTop2 metrics. Compared with mainstream attention mechanisms such as SE,
CBAM, CA, and EMA, the SEMA attention mechanism performed the best, improving the PointTop1
metric by 3.1% and the PointTop2 metric by 3.8%.
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T2 B BRI, AR AR P A SR A PV b ) e Ak BT A B AR, B 0 AR i Mk i B = A T

1.2. RGBS
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FA={f3.11. 0.1} FB={15. 13- 13- 15}
g REEE g s TP S
S fusion = SE(Conlel(Concat(fj,fg )))

(EAMER

def dual backbone forward(x):
fa =backbone A(x) # % NJEHHIE
fb = backbone B(x)
fused = {}
for sin[2,3,4,5]:

concat = torch.cat([fa[s], fb[s]], dim=1)

fused[s] = se_block(conv1x1(concat))

return fused

2.2. SEMA FEH#H

£ YOLO Bifdrhr, ZR[E4Er IS8R RIS, HEEEES FERIEEREELR, K
RS . ASCHE EMA VR D HLHI ARG L, 32 SEMA JER bl EMA fE 8 Z RIEE R 7%,
T AN [FRHE I TR R A2 U2 S SRR IERIB B /7 SEMA ITE EMA 575 [A) 5 ] kAt b, 254 70 4y
LR & S AR, SR BN SURFOHZ IR 15 2, 3 — DRI RIERIE fE ) SRR NIEfE . SEMA

s 1 s
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Figure 1. SEMA attention mechanism network architecture diagram
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SEMA £ EMA %6l B3I NI ZE2E ) H 0 HAIER &, A 98 2 AR eI G2 R VR 2K
THELRAE:
(1) B BN XeRC xHx W 78 G 4, SHHAFRREGRAZ G
X} =Convy2(X,) k,€{3.5.7)
(2) EIEVER ST AR A A
w, =o(Fc(Gap(x;)))
(3) RFEEES:
Y, =w,xX, +X,
(4) BEHRE:
Y =Convl x 1(Concat(Y1,...,YG))
(KW EE
class SEMA(nn.Module):
def forward(self, x):
residual = x
groups = torch.chunk(x, self.groups, dim=1)
out = [conv(g) for conv, g in zip(self.convs, groups)]
out = torch.cat(out, dim=1)
weight = self.fc(out).view(x.size(0), -1, 1, 1)

return self.final conv(out * weight + residual)

2.3. SV-YOLO Xi#H R

SV-YOLO it 77 45 B SPPF #itl, $2m 4 b(s BIRER . SR G, EARRE LS ZE R
FRE SR, TR Epett . 5] N SEMA VER DALH], AT B AE IR B RE S, B IE N K
VE MG B X, R TR T A e A IR OB . ORISR, @42 YOLOS, W 2 FiiorR.
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Figure 2. SV-YOLO network structure diagram
B 2. SV-YOLO 445

DOI: 10.12677/mos.2026.155086 233 A ()


https://doi.org/10.12677/mos.2026.155086

PULTIE

3. REERS D
3.1. BUREHHE

ASCHTAE 5P 59205 B DeepFashion2 #i#54E. A% T DeepFashion, DeepFashion2 [#A%3% 5
RNEE, TEEHEARGHEE RS 2. 7 DeepFashion2 H ik Hi 10,000 5K 4G4l F A EIE, Mg
T ¥4 DFDXBData, JF%ZHR 7:2:1 FIELBIRI 0 NS . AUE4E SR 4E . % & F] DeepFashion2 $#
L P IR OGBS N NARZE G 048, AFAE — @ R I, 77 92 o Rk b RS 8 5 >R P44 4807 16,
DR G2 38 70 it SR A H T SEVE R RE VP A

AWK LabelMe T2 58 O mibriE TAE. AEEEREHEN G br M 5, WA G 5
TN T AMUEEAT AR, BRI T 4000 SKIEAE T A . SIS BUR RS . hefs . (08 L R ATy
P OCHE R AR 14 LI T sy R . AR RS B R

e SEE . BENUIRES M BEVE I DN[-15°, 15°], SRR PS5 E R .

CER ) ST RBGEEIN[0.8, 1.2], X LLEEATE R N[0.9, 1.1].

DAL HR AR SRz A B 7T o 1 ER AR AN AT F T30 Uk 5ok B A v, hn] BN H T iR
T SR st

Figure 3. Example image of short-sleeved shirt label
3. 14 EIRARE R BIE

3.2. XEREZERLL

AT SV-YOLO i h %, F£3T YOLOvVI Mg T stk 5iik SV-YOLOv11; [A]i K% et
4 58T YOLOVIO 5 YOLOvS, #3%] SV-YOLOvI10 fl SV-YOLOVS. 2B B 24 i 323 8 s
R S E B AT 3 B, MO EE S AG I RS BE P PointTopl  PointTop2, PLR AR5 & GFLOPS. 2 ¥ & Param
GNP ELR G T & SRR

P T2 SC DA A 7 A 0 S AR 2 RS I AT 5T, DR e S A5 S 4K P AR PointTopl
PointTop2 #& i 7 mEK . HA1, ObjectTopl AAFRMREE HARK KGR . B 1 4557, YOLOV7 ZJ5
(1 R 58 J RTDETR R YIH LM ObjectTopl ¥JIAH] 97%LA F, BEWEIH & SLFrizg it F I H AR =K .
JRF I S B an 14 4 ffrs o
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Table 1. Comparison of keypoint detection algorithms

F 1 KRB AR

RIS P/%  ObjectTopl/% PointTopl/%  ObjectTop2/% PointTop2/%  GFLOPS param
YOLOVG6 [10] 75.68 70.37 72.9 78.34 48.1 6.8 6.2
YOLOvV7 [11] 95.9 96.9 80.9 87.6 50.3 10.5 6.4

YOLOvV8 95.9 96.8 80.1 86.2 50.3 9 6.2

YOLOV9 96.2 96.7 80.2 87.5 45.8 52.7 27.9

YOLOv10 96.3 97.4 81.9 87.1 51.8 8.7 5.4

YOLOv11 96 96.8 82 87.4 53.2 8.6 6.1
SV-YOLOvV8 96.3 96.9 85.5 88 56.4 15 10.9
SV-YOLOvV10 96.1 96.8 84.6 88.4 56.4 14.5 9.7
SV-YOLOvI11 96.3 96.9 84.7 88.3 55.9 16 11.6

Figure 4. Actual measurement effect diagram of key points of top T-shirt
B 4. ERXBESHEFRNERRE

AT WAL AR TV GO AN R B T AT 3 0, P P AR SRR HEAT A R ke R
M, BE AT RS 5 DA R aE RS o PARARI T Man [ 5 fras, RATIEAS Rane 2 fir
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Figure 5. T-shirt to be tested physical picture
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Table 2. Comparison table of T-shirt test results
= 2. T MSEMxTEE R
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T 1l 001

ARG 5N LM%

T 1 002

RGEE N LM%

E AR
Mt A 1
Mt 2
MAN 3
NTHMHE
EX

WA 1
WA 2
M 3
ANLHME
ARG

JESE/cm M%E/cm THE%E/em % /om AW YE/em A T /cm

50.2
50.7
50
503
51.2
0.9
54.9
56.3
55.7
56
55.2
—0.8

48.1
484
48.7
484
48
~0.4
547
554
559
55.7
552
-0.5

534
53.6
53.1
534
52.8
—0.6
55.2
56.1
56.9
56.4
55.8
—0.6

6.6
6.4
6.6
6.5
5.9
—0.6
12.7
13.5
13.9
13.7
13.1
—0.6

6.1

6.2
6.4

6.2

6.8

0.6
12.1
13.3
13.6
133
13.8
0.5

40.1
40.3
40.7
40.4
40.9
0.5
39.7
40.2
40.8
40.6
39.1
-0.7
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FHE AT PAUEE, ASCHEH SV-YOLO Kt 7 E4E YOLO MIA[FIRAS b #3R 15 8k s P 5 ks 1 FE
PointTopl. PointTop2 HI#ET}.

3.3. jHRESELE

At 7% SV-YOLO EEiEd W ET-. SEMA 17 #L#. SPPF FHAE b & i HGE L Sl SV-
YOLO o8 s kar il () 59242 51, BL YOLOvS [ist 77 % SV-YOLOv8 A#il, i 3 fizs, 1E YOLOvS
(PR N SEMA VR JIHLEITE PointTopl {H 32 2.7%- PointTop2 {8 L2 3.3%, [FELIIA SPPF
FRERL AR, ot 5 AR 620 2 78 PointTopl i 42 &1 2% PointTop2 1 32 & 3.43%, [EE TN SEMA
TR IWLH S SPPF LRt &R, 2tk iR E6 4 3 7F PointTopl 18 4% 4.4%. PointTop2 {8 42w
4.77%, BJa A X ETEEIMEE % SV-YOLOVS 7 PointTopl {8 2% 5.4%. PointTop2 fH 2
6.1%. W 3 PR, REH 3 R IRS 0 N 97.1%5 SR ERI, Sk 51 SV-YOLOvV8 H Fnks il
K L BRAIG 0.8%, AHASSCH B BEPPAL bRl Ay o0 b U, RIS AN B 42 &) PointTopl. PointTop2, Jf

HETA ) B PR DS 1 L SA7E 95% LA EAF & SEPRIg SN H

Table 3. Comparison table of ablation experiments

7 3. iERbR e XL
R4 4 SEMA  SPPF  Two backbone P/% PointTop1/% PointTop2/%
Xof fE 2H X X 95.9 80.1 50.3
I 1 v X 96.3 82.8 53.9
PRI 2 X J X 96.5 82.1 53.73
564 3 v v X 97.1 84.5 55.07
I 4 X X v 96.6 83.79 54.11
SV-YOLOvS v v v 96.3 85.5 56.4
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3.4. EEDHHIFIEL

ACHRH SV-YOLO sk 7%, HHET EMA FEREAVEILT T SEMA = AL . L] iE ot
RRAE AT IR JZ RRAE PR S AR, BE 0% SRS v Hh R AR UG P ) SCERRAE , A3 R TH O s A DU P
NI B8 1 I 5% 2 RS- DN B AH S BE 7

WIZ% 4 Fizs. 3 HILL YOLOVS, YOLOvV10. YOLOv11. RTDETR 5% %1, YOLO-SEMA ff] PointTopl
PLJ PointTop2 A% T YOLO-EMA 2T+ N R % . SLInsE LKW, SEMA R NSk £ ER S
SO Bk 22 2 2] SRR, AT Ok R AR G RS AR R B ORI (S R, [N 4 T D) A AR ST
SRR R I R BT R A R ZE S 2] WEE R IS 2 R B RREAC B, AR R OC B AR A
[JEREFERTE, WNERGFREEESENERYE DR,

Table 4. Comparison of attention mechanisms

= 4. EENHFIFTEE

A= AV P/%  ObjectTopl/% PointTopl/% ObjectTop2/% PointTop2/%  GFLOPS param
YOLOVS 95.9 96.8 80.1 86.2 503 9 6.2
YOLOVSEMA  96.3 97.1 822 87.1 522 9.2 6.3
YOLOVS-SEMA  96.3 97.1 82.8 87.5 53.9 10.7 6.3
YOLOvIO  96.30 97.4 81.9 87.1 51.8 8.7 5.4
YOLOI10-EMA  96.1 97.2 82.5 88.2 534 8.9 5.5
YOLO10-SEMA 958 97.1 82.9 87.8 547 10.4 5.5
YOLOv11 96 96.8 82 87.4 532 8.6 6.1
YOLOvV1I-EMA  96.1 97.1 822 87.6 533 8.8 6.1
YOLO11-SEMA  95.7 97.1 833 87.9 54.6 10.2 6.1
RTDETR 96.6 97 82.2 88.1 52.8 292 17.6
RTDETR-EMA  96.92 97.86 83.4 88.5 533 29.4 17.7
RTDETR-SEMA 97.12 98.52 84.2 89.1 5421 30.1 17.7

4. HLE5RE
4.1. ARG

A SCEE AR G R A R N AT RCRAR . R REARR S« M DUE BRI A r= S i, SR AT
YOLO FAI#k SV-YOLO Hi%, SEPURSE CHE SO e B 0 5 AR R H A 2 il &, EZL5 R
(1) BEALZEMAIH: 5T YOLOVS MW 3= T M4 ity 0 Z 4 THRFAE ;T ERILAE 715 7F EMA R AL
Fhb EHEH SEMA VR ML, S5 AFRES 5O HMMER S, WA AR E . RS B OF
CERRRRIETY R, RIE L 5 Ok A I EBEIL T SE. CBAM. CA. EMA 25 1 VEE IHLH] . (2) HdEsE
5. e DeepFashion2 fifiik %t 5 A il Pl IR 4L, SERURES 1:4 Bl ian, MEEH T g
JOSFI R L AR S, n R SO SRR 5 SebRdg SR - (3) SIS AR 2 % : SV SeHE kN YOLOVS
J&, PointTopl #&Ft 7.2%. PointTop2 &7t 6.8%; RALFHIM) SV-YOLOvIO. SV-YOLOv11 #4Y, i
BRGNS B A SE T 3% 26 A3 TF. £E YOLOV8/v10/v11 f RTDETR J:vfEREA Fin N SEMA ¥ & 0L,
PointTopl 5 PointTop2 $#&THIEE LT EMA, 3GIFE T SEMA HLil A B S@H M. 4) RHAMED
. TR HARKIRS B ObjectTopl LA 97%UA L, W Tkt sk, Al szEiiRs: R4 iifs
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B, MRS R &R A TITEAR T &R,
4.2. AIRRE

AT FEAE IR A RSE AT F A N 7 TS 1R BEE R, (B e a v el A R e pl
AL S RN UL R TRV M S5 T T A i3t — B R T 2 (8] o ARG BL T T [ T R IR AT T S 1AL«

B, FREGRENZ S RE . SR S A EACTT R SEIG, R SR R KA
. A WERE . AR TE 2 R R, RIS IR A ROGTTRE, B AREE, ARSI IS R 2
IEMA, WEEs 2N, B, 2RI O i iR, 3P IR TR R A
IRz RE S S

Hx, #EHREASRARMBET . AL L) kg, Ik ilse& & sem 5 IR K,
KXt SV-YOLO RAIERIBEAT LG BIRL . AL 550RZEM, ECRUECH SR RS BRI HE N, PR fIpi iy
SHESHE, LR ERA R 505 kE LRAGHER, =T Rg s,

=, eI RGBT SR . AP R RUE AR B, §RA T . BBE. AR, [
B REESE T 2 A5 S AT ML ARAE B RO 0T, ARG e B SE PR RO A3 ST, Jalb A R L BB OR
Rz, @ HEE. RN SRR R,

S0, IEEVE S ARG MR T L. ¥ SV-YOLO Bkl TOlAHNL. SeIR. fhfds B 5 R4
F8, R s B o O R ke RO R R A I R 8, WA A B B S R G, S ANEMECREE . G
RBIE RSTHIE - AN HARE R 2L B 3k, HEShHORLE AR R ik 5 8 e e h A SEPrs A

RJa, WRZYLMERARME . FIAH LB :%E@%ﬁ* IR 4 R A SIS
FRIFR, SRTHERIN . 5 3T AR i RO I A g MR SRS E, 320 SEELM T T N 5 381 = 4 RO RS A DN
HITH, REEC T P R i B A T A B AR S HE
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