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Human video generation algorithm based on SMPL

FAN Shenwei, LI Guoping, WANG Guozhong

(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] The generation of the human video requires two parts of information: human appearance and human movement. Most

existing algorithms treat human key points in 2D plane as the movement information, so the view of the generated video can only be

fixed. This paper proposes a human video generation algorithm based on SMPL to generate multi—view human video. Firstly, the

algorithm uses NERF cooperated with SMPL to get human appearance information by building a 3D human model. Then, the

algorithm extracts SMPL parameters from the driving video as human movement information. Finally, in order to get the generated

human videos, the algorithm uses volume rendering technique in NERF to map the 3D human model to 2D plane. Due to the

property of SPML, the generated video can change not only the view, but also the shape of human.
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Fig. 1 Overview of the method
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Fig. 4 Overview of the 3D reconstruction module
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Fig. 8 Comparison of the results

4 HRIE

AR T —FhIE T SMPL 59 AP 0050 A 5
P, EOE, AW 2D B E A Y 3D AR
SNUE R . ARG, MRS P A 3 SMPL #5878 S 403K
WY 3D 25 B, e, B AYINIE R S5iE
ShE B A AR AR, B P A i
M 2D P REIT 3D, LA N DI A B[R]
B, AT DM M SMPL BRI S 0SB P IR R el AR
2% 3k

[1] WANG T C, LIU Mingyu, ZHU Junyan, et al. Video—to—video
synthesis [ J]. arXiv preprint arXiv:1808.06601 ,2018.

[2] MIRZA M, OSINDERO S J A P A. Conditional generative
adversarial nets [ J]. arXiv preprint arXiv;1411.1784, 2014.

[3] WANG T C, LIU Mingyu, TAO A, et al. Few—-shot video—to—
video synthesis [ J]. arXiv preprint arXiv:1910.12713,2019.

[4] SIAROHIN A, LATHUILIERE S, TULYAKOV S, et al. Animating

arbitrary objects via deep motion transfer [ C]// 2019 IEEE/CVF
Conference on Computer Vision and Pattern Recognition (CVPR).
Long Beach, CA, USA:IEEE, 2019,2372-2381.

[5] SIAROHIN A, LATHUILIERE S, TULYAKOV S, et al. First
order motion model for image animation [ J].arXiv preprint arXiv;
2003.00196v2,2020.

[6] ZEpd. BT NRZAIT A MM 7 P98 [D]. P94 7Y
TR, 2021.

[7] B4tk ST AR AR EE
ARWE5E [D]. ¥ H R, 2021.

[8] SRIEIE. B TXIHLMLE M EBITR LN [D]. KiE: KiE
BT R, 2020.

(9] BT, XISpie. mlG A B AL 0 AW %351 5 A st Al
(1], OGSt F2EkE, 2022, 59(04) : 190-199.

[10] ALLDIECK T, MAGNOR M, XU W, et al. Video based
reconstruction of 3D people models [ C ]//2018 IEEE/CVF
Conference on Computer Vision and Pattern Recognition. Salt Lake
City: IEEE, 2018.8387-8397 .

(1], REFWREF I W = BRSO HENE [D]. ¥
A RHIREE, 2021.

[12] 5k, BT SMPL B Y = 2 A M4 K W FTRF 58 [ D]
P2 BRPE R R, 2020.

[13] LOPER M, MAHMOOD N, ROMERO J, et al. SMPL: A
skinned multi — person linear model [ J]. ACM Transactions on
Graphics,2015, 34(6) : 1-16.

[ 14]MILDENHALL B, SRINIVASAN P P, TANCIK M, et al. Nerf:

Representing scenes as neural radiance fields for view synthesis

BRGSO

[ C]//European Conference on Computer Vision. Cham Springer,
2020 405-421.

[15]KOCABAS M, ATHANASIOU N, BLACK M J. Vibe: Video
inference for human body pose and shape estimation [ C |//
Proceedings of the IEEE/CVF Conference on Computer Vision and
Pattern Recognition. Seattle:IEEE,2020:1-14 .

[ 16 ]LIN Shanchuan, YANG Linjie, SALEEMI I, et al. Robust high—
resolution video matting with temporal guidance [ C ]// 2022
IEEE/CVF Winter Conference on Applications of Computer Vision
(WACV).Waikoloa, HI, USA:IEEE, 2022.:3132-3141.

[17]LIU Wen, PIAO Zhixin, TU Zhi, et al. Liquid warping GAN
with attention: A unified framework for human image synthesis
[J]. IEEE Transactions on Pattern Analysis and Machine
Intelligence ,2024,44(9) :5114-5132.

(_E3%5 70 1T)

[6] SHAMOHAMMADI O,PAHLAVANI P, SHARIFI M. A. Comparison
of the performance of gradient boosting, logistic regression, and
linear support vector classifier algorithms in classifying travel
modes based on GNSS data[ J]. The International Archives of the
Photogrammetry, Remote Sensing and Spatial Information
Sciences, 2023, XLVIII-4/W2-2022.

[7] PODGORELEC V, KOKOL P, STIGLIC B, et al. Decision trees
an overview and their use in medicine. [ J]. Journal of medical
systems,2002,26(5) :445-463.

[8] ERfli#k. H T LightGBM #iZLfYy P2P [ Sk 29T 52 [ D].

B VLY 2 K5 ,2020.

[9] GUHA R A, UROLAGIN S. Credit risk assessment using decision tree
and support vector machine based data analytics[ C]// Proceedings of
the 1" American University in the Emirates International Research

Conference. Dubai ; Springer International Publishing, 2019.

[10]FE 3T, E3CH , AR, 55, BT KNN Bk i BE 1 RES i A
WF5E[1/OL]. MUbR i 53 : 1-4[ 2023-03-27 ] . https ://doi.
org/10.19356/j.cnki. 1001-3997.20230302.005.

(L% XUSCAS, T 7. JE TR0 BE T B R 1) o 8 ) 25 8 A BF 50
[J]. MEZEE RSN, 2013(04) . 75-77.

[12] SCHAPIRE R, FREUND Y. Boosting [ M ]. Masssachusetts,
USA: The MIT Press,2012.

(13 TFE A0, A7 1. DU kS 0 Ak 5 ik AR, £33k [T ] B 241,
2018,29(10) 3068-3090.

(14 ] Pk, 5555 , /MR, ST DU fIi Ak XGBoost #4681 i 75t
WITELT]. %?«mllgﬁﬂc,zozz,zls(m) :68-74.

(151457, B T ERAT N AR BB A PRI D], B WU
K2 ,2022.



