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Abstract

Non-contact measurement of the human body is a technique employed to assess various parame-
ters or characteristics without direct physical contact, utilizing sensing technology. However, for
enhanced data accuracy, the application of mathematical modeling methods, such as curve fitting,
3D reconstruction, and triangulation, is imperative. 3D reconstruction stands out as the primary
approach in 3D anthropometry, encompassing techniques such as single-view RGB imaging, mul-
ti-view RGB imaging, single-view depth mapping, and multi-view depth map reconstruction. The
inherent variability in human body shapes poses a challenge: the number and position of model
vertices following three-dimensional reconstruction differ across individuals, rendering automat-
ic identification of precise measurement points unattainable. In the context of large-scale human
body data measurement, it is necessary to standardize the human body model, that is, code the
model to fix the serial number of human body feature points, so as to achieve the purpose of au-
tomatic measurement of the system. SMPL (Skinned Multi-Person Linear model) is a coding model
for modeling human shape and posture. The surface of the skin is mapped to the corresponding
vertex by the shape parameters, and the surface coding of different states can be realized. In this
study, we employ a single-view depth map sensor to obtain the depth map and use DoubleFusion
to reconstruct the human body in three dimensions, and get the corresponding SMPL vertex coor-
dinates (6890). Leveraging the three-dimensional coordinates of SMPL vertices, key dimensions of
the human body can be calculated across three dimensions, leading to the acquisition of precise
body measurements. Our method represents a significant advancement in enhancing model accu-
racy and fidelity, encompassing the incorporation of finer details and adaptation to clothing mod-
els. The resulting model proves well-suited for three-dimensional human body measurements,
virtual fitting, applications in three-dimensional animation, and motion capture industries. Moreo-
ver, it holds substantial promise for diverse applications in the realms of e-commerce, the fashion
industry, and virtual and augmented reality.
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Figure 1. SMPL mannequin surface and joint
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Figure 2. SMPL model from average model to arbitrary pose-form
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Figure 3. Human body 3D modeling algorithm flow
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Figure 4. SMPL human key dimension characteristic curve
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Table 1. Comparison of errors in manual measurement and automatic mea-

surement with close-fitting clothes
#F 1. FINEEMSERBINERERTLL

SR F L& H shl & YR 1R 72 FHR R 2

(cm) (cm) (cm) (%)
i 170 171 1 0.5
SLH 57 59 2 35
25 [l 37 39 2 5.4
JA B 40 41 1 2.5
[ERS 60 62 2 33
i8IS 110 114 4 3.6
i 100 108 8 8
i 5 33 35 2 6
& 98 102 4 4

MFE LA R, i =4 E @GR SMPL AARAERL, 7R NARE SN G RWIESL T, AR
ZEAE 0.5%~8%, A &E. B B, )89 EE B TREA, B W R W, =47 B0 e At TR
Ty, WU B2 SR A T L 5 7 L (0 2 5 B B IR E N AR e e i R R G TR AR 52, 1R 22 4 T K — 2k,
M 3.5%~8%, I H 52 LM i K A Bl BRI B A S, L R BRI N AR TE N RUE R IIB T, &
B2 IR R TR A 9 NARSR T, s g, 6 5 il E .

2) WG KWAEL T F LINES A3 &

M7 2 ATULER], ESEMERBNT, WS E. B%. B, BROLIHEZ, XTS5
BWAK, 1E 1.2%~3.8% (7], T H A SR ERZT K, 1£ 5.3%~14.2%, JEFE T A = 4E i1,
X NIRRT S mfl G, LR AR YE NS, SRR S “R—57 , EFESRK
BN RST BB 25 5, T B AR R 2

DOI: 10.12677/m0s.2024.132112 1200 e RSE TR


https://doi.org/10.12677/mos.2024.132112

Vi
48

PAES

Table 2. Comparison of manual and automatic measurement errors in loose clothing
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Sk 56 59 3 5.3
i 35 38 3 8.5
JB 5 36 38 2 5.6
K 58 60 2 3.4
K 105 109 4 3.8
iy 105 120 15 14.2
Ji&g 5 34 36 2 5.8
s 100 108 4 8

3.4. SKIRLERIHEA

s 3.2 Mscstids, WG], TR =4 AR RSHETE, JFaa st A= i s
R AT R T BRI E R E S KA N K, BT AT R 4 3 sV E A SE i, B
AT L 2 KA RS R IR, A8 A SRS it KAl i e B 2 A .

4. BY5

ASCHE T DoubleFusion FEASIL LK SMPL B K G A 4T i, SR 1 — Rl I AR IRT = 4ED &
MBI, M T e 2 3Gk =4 E Uk, ARTNETT BLSE BN IR B 5 Sk i AR S A
HE T, MM AR ——SMPL AT LR U A N ARIEAT bRdE GRS, AT 2 AR RS B 3h
e, HArErgig 7, e RME=4ENE NN 5. ASTEORT DU T T AR = 4877
RS, MISCHRE SN, BRI SRSt IR, B BB [12]. shmiflfk
SR .

S E ik

[1] JZR, iy AE=4ENE R[], Y 23RHE, 2002, 30(6): 58-60.

[21 B% ETEG 0RO A & B2t 705 SEEL[D]: [Ml-L 2400 0], pid: B R K2, 2017.

[B8] AE, EIPR. e =4 AR BORTE RS eMTM R H[J]. Bl %, 2008(6): 12-13.

[4] T, Fxa. IREEHE 0 =4 MEIEBAR[]. WARGIZER, 2007, 15(4): 46-49.

[5] EARAKR, EMAE, REK SR =45 Bl s BoR b ke [J]. bl b 792 B 24k, 2005, 21(4): 378-382.

[6] Weiss, A., Hirshberg, D. and Black, M.J. (2011) Home 3D Body Scans from Noisy Image and Range Data. 2011 In-
ternational Conference on Computer Vision, Barcelona, 6-13 November 2011, 1951-1958.
https://doi.org/10.1109/ICCV.2011.6126465

[7]1 A 3T Kinect ZREAHMLI =4k N\ 2 AREFA[D]: (2546010 3], B BUM B TR K2, 2013.
[8] 7rZEam, LU, XIEB. =48 \MMERIOCERIEN ). YR 34k, 2010(1): 77-78.
[9] kM. JET SMPL AR =4 AR A & L F 7L [D]: [t 220 50). vh4e: BRI RS, 2020.

[10] Newcombe, R.A., Fox, D. and Seit, S.M. (2015) Dynamicfusion: Reconstruction and Tracking of Non-Rigid Scenes in
Real-Time. 2015 IEEE Conference on Computer Vision and Pattern Recognition (CVPR), Boston, 7-12 June 2015,
343-352. https://doi.org/10.1109/CVPR.2015.7298631

m

DOI: 10.12677/m0s.2024.132112 1201 e RSE TR


https://doi.org/10.12677/mos.2024.132112
https://doi.org/10.1109/ICCV.2011.6126465
https://doi.org/10.1109/CVPR.2015.7298631

PUE

[11] ExFEEWERBAAZESE, EXiaibEHE RS, GB/T 16160-2017 K3 H AR E R~ & X5 7S]
65t A E AR AR AL, 2017,

[12] BiE. T EGHIRE 5 R 7 [D]: [ 22008 5]. Bl AR, 2016.

m

DOI: 10.12677/m0s.2024.132112 1202 e RSE TR


https://doi.org/10.12677/mos.2024.132112

	基于人体模型——SMPL的人体三维测量方法及应用
	摘  要
	关键词
	Human Body 3D Measurement Method and Application Based on Human Body Model—SMPL
	Abstract
	Keywords
	1. 引言
	2. 研究内容与创新
	2.1. SMPL模型
	2.2. 三维人体建模
	2.2.1. 初始化
	2.2.2. 人体表面节点跟踪
	2.2.3. 模型表面几何融合
	2.2.4. 立体模型体型-姿态优化


	3. 人体三维测量
	3.1. 模型特征曲线
	3.2. 实验过程
	3.3. 实验结果
	3.4. 实验结果说明

	4. 总结
	参考文献

