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‘ ABSTRACT

3D human pose estimation is one of the most significant tasks in computer vision
with wide range of applications. The work for estimating human pose initialized from
2D skeletal estimation from multiple data and has proceeded toward 3D skeletal
estimation from minimum input information. In this paper, 3D human pose estimation
Deep learning, from a single RGB image is investigated. The proposed work is considered as the ones
Sl rauEl which firstly estimate 2D pose and then lift the estimated 2D configuration to 3D space.
networks, Since most of the errors in this attitude are originated by inaccurate 2D pose inference,
we have proposed a method for predicting better 2D poses to obtain more accurate 3D
poses. The proposed approach for estimating 2D pose has leveraged deep learning
along with the information of the edge map. In other words, we have made use of edge
features, which are hand-designed features, in order to guide the deep neural network in
training and in learning the features in accordance with the defined objective.
Experimental results have demonstrated less errors in 2D and consequently 3D pose
estimation in Human3.6M and HumanEva-1 benchmarks.

Human pose estimation,

Edge map.

[ Downloaded from journals.sut.ac.ir on 2025-07-20 ]


mailto:f_shamsafar@sut.ac.ir
mailto:ebrahimnezhad@sut.ac.ir
http://journals.sut.ac.ir/jnsee/article-1-179-en.html

[ Downloaded from journals.sut.ac.ir on 2025-07-20 ]

IS Sl e 23 IS s b s (54K8 S eslinal by gead OS5I Ol (Sulas dn Sl nd

AD
S5l gl i 5 plens B

3

Ao -\

Sl Sl (oS (o 5 DD 03 5T Sz 0 Glins & 5 Sl bl gl 3 e Blaws 51 (SO Ol Sl ads
S 0Ll 0 sl b Jeolie ulal y piman 5 Subas d b (S 93 baosls Soygeo 4 Y game «DleMbI oyl il o 0L
2345 =) gl a ) Dledbl 0l Ol5 o 8 dzn (s DleBbl (a4 b sk 4 635,55 DlDbI s e
Sy g S F 5 (S s Sl DD sl 1Sl Y Ges skl ol s & Sy psbat Y o bt
4l Sl Sl i Sla a5 ol el o 53 5 0 708 5 3 (K (K05 s S5 3l eslinad 3 S (gvanns
St 53 (3151 Sl 6 DDLI 05 7 0l 3 0y e o Oy 35150l Lol o Bl 4 57 55 50 2y ) ladl o
i 6,8 e J6 L5 )

o e g B Dl pb ) 53 )lse 015 e OT alaz 5147 5500 5,508 Jiles 51 (ks 53 Oldl Sl adss
L) (modhr lale 5 (S5 (ohd 5 65 eelS Gl iendl (65 eelS Slac3L) Sl Gl o 5 o G glS 5 Ol
5 Golme i oS5y Glaams Jdod (0T8T 28 Wi gy s ) oly e Jdod Olley 51 bl 5 o)l
Ol Elab ol Al 0358 bl ke Ll 5 op nble (gl Jlows o 53 0Ll Sl madsd cman . ollas (slas )1
S J iS5 padeii 5 Ol o) Ol Al il s S s 5 sead (L5L DLl OS5 o Oldl Slab ogh 5 Ll
Dy g 9 Sawd

2503 3y Ol Slm adss 5o Fslie sla il (0T Cdlad 5y sl 53 5250 2131 gl a8 Ll 5 5 L
3 UK 55 Ssle) Ol el i o Sl glize s Gl cazes 53 5 Olusl SISl ooy st L 1) L5k s gla il
5 A i g (R B Sl (ol ) Ok sl IS Sl (G131 o S35 55 0 ol
SIS Lol S 5 s sl e 03 (S cplanl 3wl 5 (Gas) oy by SV (58 (o Sl el ol (i 4l )
B pslie Sl ol 4 S S o b b O] Sl e

Jlo iz 53 Lol o3 g (e 93 Sl mad Slawly 53 catn ol 3 485 Oy go slayl87 51 ok sl caxs S ans s
SIS 4 639,5 Sbaesls wold plol Sliions 1 (53 el okd o (s e Sl el s 4 Oliioes 4 5 ¢
5 Gt g (S e DENLI I 6 S e dile 038 B515 5 5 ke (6 5 Do 4 s S e DEMBI Ol 5 o oS iz
S G aw Sl ades a7 Conl (s cpl 5 yls dalsl Oloman LSS o g 4 oliws (6l 5 (Oladss ¢ gl b oleMbl
S 6t dr 5 4 (Il e gla e Ol WS 5 e e 55 Sledbl 05 Pl s 4 48T Sl (Slalie @ eas ST
s (G 53 (S ua5 ST ) geo 4 Ol Sl odke T s 40 (1o s SleMbl 2t ol 5 50

S b5y 1S e w3 53 415 5 Sl (Gl e Tl et ale 53 0k plnil e Ol o0 WSS eSSl
E30) Bl s Sy et & Sk 53 rad 58S gl 2 5 (ol 4 VU 5s5) Wl S o g (s 4w glads
S 1y Gl (gl (s mb 6 Ly s DLl s (Sledie ¢S5 il Y sane Jl g5 sy (Y & ol
IS on o il el men 5 s b a5 4 1y 0Ll el Sl 15 gad e ol Ypems S s
o3ls oo S Il gy aw I Sl s Ll e pls (g sty 5508 93 ¢ S oy, Lies (gdas 4w slaosls
Mau;df,}”,:ﬁwssaa),TcMwLgnj@ujﬁ,¢l>,.,Louijts.\,wg@wuu&ob,ﬂ@mup@

* Top-down
2 Bottom-up
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* Motion Capture (MoCap)

% Convex Relaxation

® Discriminative

* Convolutional Neural Network (CNN or ConvNet)
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2 Max Pooling
® Rectified Linear Units (ReLU)

Journal of Nonlinear Systems in Elect. Eng. Vol.5, No.1, Spring and Summer 1397 WAV Bl 5 5l Vsl 0593 (G (mign 53 (bt b sladilal 4 /25


http://journals.sut.ac.ir/jnsee/article-1-179-en.html

[ Downloaded from journals.sut.ac.ir on 2025-07-20 ]

IS Sl e 23 IS s b s (54K8 S eslinal by gead OS5I Ol (Sulas dn Sl nd

A4
el gl i 5 Pl &5

e Sl eslizal b oS Sl O wole ol uelyl polie 8L« 2858 ae el 55T Sl olg Cda (> s

15 )8 5l 30T (glaosls b cdintiy ilas

N
argmng(@,D):argmngh(X | ®) ™)
n=1
Q&fﬂ)Jg.i-M‘JJLE.‘I.&@jﬁTdW‘@)meﬁ@b(r)Q)Lﬁ@\Xé@wmdlﬂm}‘ h(X | ®) c‘da{‘)&i\)a
N
~In[P(D [©)]=- Y [yh(X ;0)+(1-y)L-h(X ;0))] (f)
n=1

. . . [ Y. g - . . e oo .. . é.
g}:'}))“ud))r?k‘bé‘ﬂj QHJ‘;@JLAJ Jugwﬁ))“ujud\éju%)}h““W‘g}”“%)"}g‘fyﬂ‘)t{
3 yi o oslizal gy HLa)
AIexNet&;‘@\auCpéﬁ,@ Lgha:l:):&wdﬁf:liéﬁf)lfgd\ﬁd&;MQ\};@S&\@@}W
S S gl 4 (WIS gHV e 4 [Fo] ImageNet , slas (cuuail ailus 3 YAY Jlo 55 gl ¥ Cain &S ol il o [YY]

el oleT js il a Y K 55 Sl ol Hlstle ol 4l s

5
27 dense dense
13 13 \E} dense
11
5 3 3
n 3 13 3 3 2
Ingat 5 7 3 3
224 | image ha 284 284 256 1000
Max
Max __ Max pooling 4096 4096
. pooling pooling
224 f}'lde
2

NS sde Ve L YYERYYEXY slul ) (3555 suad (sebuaids (ol 5 AlexNet i ksl (Y) S

SOlghany (995 -¢

G eda o ph e el (G 95 Sl eas Sl bl b g e 18 Doy 4 DLl o (G (e cdllie (ol o
Pl 3t pslas ol SleSbl Sl aslinal b P= (X, Y1y Zyseees Xy Vi 2) S50 & Ol Sl 1 o 55 S5 03557 S
Qe ol 53 25 ke Jolin sldai ol (53 jhe Jolhe slani Ny pld fuade Slaains S5 7, 5 Y, ¢ Xy 5 S s S
(F) UKo 55 oalgiy ay ol SLaeS oy (1) JSK8) loks a3 & Lai 53 [FF] LSP (gosls oSl 351kl &y g 4 5 03,k
Wy el oSSl Calibes (laand b 4 caslsl 3555 s okalie

! Cross-Entropy Loss
2 Stochastic Gradient Descent (SGD)
® Back Propagation
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