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Measurement of male human body circumference

dimensions based on a single fitted dress image
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Abstract: Aiming at the problem that existing non-contact human body measurement requires a clean
body or wearing tight clothes, which leads to poor user experience, a non-contact human body
circumference measurement method based on a single fitted dress picture was proposed. The human body

features were extracted by fusion of convolutional neural networks (CNN) and feature pyramid networks
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(FPN), combined with the OpenPose algorithm to obtain the key points and pose information of the
human body, and parameterized by the skinned multi-person linear (SMPL) model to complete the 3D
reconstruction. The skinned multi-person linear (SMPL) parameterized model was used to complete the
3D reconstruction, and the auxiliary prediction task module was introduced to enhance the reasoning ability
of the image encoder on the human body shape. According to the result of feature point extraction, the
cross-section plane was defined and intersection detection was carried out, depth first search (DFS) and
Euclidean distance were used to calculate the circumference of the bust, waist and hips, combined with the
height parameters to complete the size normalization process. Error compensation was set based on the
correlation between the measurement result error and body mass index (BMI), and the initial
measurement results were corrected to improve the anthropometric accuracy of a single dress image, and
the accuracy of the proposed method was verified by comparing it with the net body dimensions measured
manually. The results showed that the absolute error ranges of bust, waist and hip circumferences were
controlled at 0.12-1. 51, 0. 03-1. 53 and 0. 07-0. 89 cm, respectively, and the relative errors were less than
2% under the regular fitted garments. This method realizes the accurate measurement of human body
circumference without removing the clothing, has strong practical feasibility and application promotion
value, and can provide an efficient and low-interference size measurement solution for clothing
customization,
Key words: dress image; single-view reconstruction; three-

anthropometry; deep learning;
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i 0.653" 0.714™ 0.682"  0.000
i &N 0. 268 0. 304 0. 265 0.238

TE 7 2R AE 0. 01 95 OO PR 25 .
PRI s S BB A A RO i K 5
Btk AR SRR — Bl BMI SE56 09 ARGl

Tk RN TRZE M T I X B A7 el it o i i
Pyl BMI 500 15 22 HO 2 P [ U ASE AR, Sx Fl 8 30
EREAT IR AR BIAG AE . 2otk Rl H A L BMI O [ 722
e, I LD BT 1% 22 | T L 5% 22 AR A Rl 2y [T 7R
L AR A IRk 2 B

16
14 r
12 -
S}
= sl
% of
4
7k
01 7 ll8 1I9 ZIO ZI 1 ZIZ 2I3 24 ZIS
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E 9 BMI5NEiRE XK
H1 ¢ 2 AT A5 . BMI 5 g 35 22 2 18] 1) [l 05
T2 MRl 22 = — 2. 832 X I, +70. 9563 BMI 5 fi&
FilR 22 Z [A] (g [ 7 A LR 25 = — 2. 297 X Ty, +
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60. 057 ; BMI 555 il 1 22 2 8] (14 [n] Y1 77 72 . A8 Fl i
Fe=—1.961X I, +49.190, K B f5 19 [=1 )3 )y
T M L PEAME T 7R

L eeea =L predicted e Lyt 2D
Horro I, AR MM SR RIS EG Y e ARG
FITASH ) 0] U5 2250, S e BMIT XoF i3 22 A A MRV

*2 BMVI 5HME.ZE. . BER=EAMWERRZHEE

iR 2= i B FRUEFS TR Beta ! P
[ (&) 70. 956 3.213 22. 087 0. 000
T

s BMI —2.832 0.148 —0. 802 —19. 071 0. 000

CE) 60. 057 3.032 19. 805 0. 000

BMI —2.297 0. 140 —0. 756 —16. 391 0. 000

Wi CH) 49.190 1.919 25. 633 0. 000
IS

BMI —1.961 0. 089 —0. 841 —22.111 0. 000

3.4 EKIWLEL

R T B A M R AT R T IR T
Pt A E s i, FE YN SR AN ST 55 5 2
AR Z IR H GEW 21 ~28 %, BMI 454 17. 6 ~
23.5 kgem ) KBS I GE - B HILES,
BOZIR BRI A 4 25 LB IR 3% (040 Je b L
Mt 42 KA 12 A » DL [ SR K TT i o7 4
BHEIE AR ENR  HAEE 5 U 2R 42 H ) 140
BERLIE . R 48 250 D D3 0 50 (8 FH S ROk 32
TR A b L MR L A5 10 WK, IR S (EL
S BRI (EAE A Fo v (1 T B3 By AT L 2
3.4.1 A2 A A — R A B R X L

KT A WA AR 2 7 Xk AR R 0 1 5 g, 5
2 SR TEAH ) S0 4500 (B85 35 Jo U Ml 264 7
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F AR BAEA R F A5 8 e 52580 v i X
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FEAE 22 5 BRI RE 55 g i i ML 30 5 HG B AT 25

i s PR B 2 F 8 D7 3 A A [ R ] ) o o7 P 45 3
TEVE.

AW ili i!\ ili ili
- 1 .. !
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