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Abstract With the development of CAD technology and 3D scene understanding in recent years,accurate pose estima-
tion based on target 3D CAD model has become an important method. However.direct application of the CAD model of-
ten requires commercial CAD software to be invoked in programming,in this way,it not only need to configure a large
number of compatibility files, but also has higher requirements for computer graphics hardware. Meanwhile, the frequent
interaction of software level data leads to low efficiency. Therefore,an image library with the truth values of pose can be
obtained by projecting the CAD model, which greatly simplify the problem by means of transforming the three-dimen-
sional problem into a two-dimensional problem. Considering the integration of programs.OpenGL is used as the display
tool of CAD model. Firstly.the internal and external parameters of virtual camera are calibrated. Considering the relati-
vity of motion, the virtual image is kept motionless,and the pitch and azimuth are rotated 0~90 degrees and 0~360 de-

grees respectively with the target model projected at 1 degree according to the set distance. The target projection image

library with accurate pose is obtained.

Keywords

1 &

B

mi

PR R T BB I Y — e AR AT 45 L H 2
FHEB - E LI AW B AR A SE BB
W, AR e T, U RR AR T DL BE B R R
BES5 . BEE TR EOR B AR W & J 3D BB A i & 5
B ARGE T H R K. H A T 3D CAD £ R 4% X
A 3ds,obj,max K ezm %5, W #4L AU T. % OpenGL, OS-
GRender ¥ Blender 5%, OpenGL H F B A7 & B i1 o] # 44 v
Ko 0 BV B I TR LR AR B OR VRR
LRSI 2 B R 1 48 M, AR S0k I OpenGL R H
CAD BALfY B8 T A

M T 92 BR B AR AEAE BAT 00 2R 0 = 4 454, S B0 Ik
FUARBL & LE AR X iz Bl B 46 R 19 B AR SME AT BE & 4R 4
KAS Y XA AR X B A 5 4% = AE 4540 1 B bR 0046 00 B 5 42
A A ) A Sy PRI A A A0 i 40 K Ay M A 2 — o X R B
REETT (AN A 2 T TS5 3D 25 44 1 R I R A T AR 15

Complex three-dimensional structure,3D CAD model,OpenGL, Accurate pose,Projection

ML BE & 0 00 3 ok K B R 5% (BT 6 L &2 4% 3D 454
PR BB 5 AT K B, A& 1 R AT 15 KBL, T AR R,
Bifi 5 el 5 A 3 A8 XU B T SR HIL R s S S A O B R Y R
BRI E H AR A K 3D 37 5 B A 45 7 i BUE T
53 H I RIS R L XA B X B 52 2% 3D &5 R W Ak A
BOEAANTAFAE T BE L 2T H bs 3D R 46 I K % 25 4 1
B9 52 2] 1 MR B 22 1 S T IR U T — s I 9T R .
T 3D CAD BB AT L) 5 {8 1ty 52 IR RIS R 0 B ER
B AR A AR SO T AR ARSI K ML 3D CAD B AU B8 28 A jl H A
B BCEMRREAR . BT 15 KL CAD {5 BRI N 2 fiiw.,

B 1 5F 15 RPLESEG

fF FA992—) B WA, FEWFIE 7 0 KATEEE I A S AT E-mail: cald_360@163. com; 8 F1(1988—) B, T.HEIT, BB 5T )5 16 N

MR s E @ (1993 —) , 5 Wi+, F BWFSE 5 S R



LA it

L5 — R H A RS0 AL 1 KL CAD BRI 32 BB % B3 I 12 245

B 2 FF 15 &ML CAD {f H AR

% 8B R T 4R BUME L 1 T OpenGL /B CAD MRy i
AT H ., T max & ezm A, 3ds S obj A< R % =X fij B,
S TREFIHL, T ob) #XHBEBYAE Lb T 3ds % =X Ay 5 7
PP B S5 AL N R A0, DR G 3 oby A% XA, R A 48
F T obj #EEI I OpenGL BYREAS FE Il 7% .

2 BT

MM ET OpenGL W 7R . 75 Z B OpenGL 15
PRGBS A AR L BSR4 X LG FR . AR AH
HIL A4 A SR FH S5 Ay 8 T 0 /N L AR A 10T o g 2 3 Y
A bR FR E A TR AR AR R A ALAR AR R W A A b R K R A
B5 2, OpenGL H1 95 N (4 A b 2 32 20 57 A Bm 2R VB B A A
R LE AR R BB A bR AR . BT AP IR A AR, N =
AR B — 4k F R, OpenGL B2 Hl i B FELH LT
B Bt

D PR AR ML, X o = 2 3 5 OIS AR ) 5

Z)ﬂflﬁjéﬁﬁ””f*ﬁl?\"-I-'E"Jf‘iﬁ(ﬁm’}fﬁ)'

3D VAR ARLEE K = 4k 35 5t T2 Z 4 iR 8 i - (3%

DX T SR AT R BT (I AR L

BN T =43 5 B e WG 2 A, 15530 2
AR 5 388 gk 1 A AR AL 04 £ B s A R R 04 v B Y ] 5k
FI)AH R B 250, DA L 76 OpenGL &b BBL A A A8 B — 4> #5900 46
R 36 7 455 10 7F 4 K W A A8 e, OpenGL By B AR 13 A2 7] 3% 34
HFH

u
Ve
/x[v]FPM oV

1
1
Hop J e BN 1 F AL DA . PO 80 4H I MO B
ARSI (e yo zo 11T WUIIRTEAE S AR R Y A2 45
lu o 11" N He BB R AR IR . SEBRARBILR SRR Y
AR R

u f/dx 0 m
R T Ve
sl v |= 0 f/dy v, [ N ] (2)
0" 1 2w
1 0 0 0

Hp, fodasdysue Koo BIAMHLNSELR B T N TESHE M
B V- il 38 57 % L OpenGL 9 545 52 B 5 52 B A AL 19 7R
53 B, W B AR R 2 0] Y X B 6 2R O 3T OpenGL 5231
4L PG 1 2 1 2S5 FE A

3 OpenGL 1%

TER T8 OpenGL JF & i [l gl Viewport (0,0, scrX
serVBE M O H M F 2P serX MoserY & BB KR/ 38 H
GlUFrustum(x; s 2, s Yo s Yis Zoar » 20 ) BEE RS H I H (&,
o) Rz, s 30 53 50 2 AR T B A2 7R A SAT AR AR B3 s 2, W
2 o 539N L HE A BE LSS L TR EE RS . R glm ﬁ?’”
PEATHHOCHE R W B 58 5 . 78 42 15 A Translatef & Rotatef
X o A 7 7 48 v S B B AR SR B A 5 Look At i) JH T4
ST IR ] 45 SR SRR AR e S R M, T T A
R R 85 M ) Rk A

scrX/2 0 0 0
F= 0 serY/2 0 0 (3)
0 0 0 1
IS
N2 i o TS TV O i 12
Ty LIy Ve T Vi T Wb
(D)
E—= far +‘~m>a F= 22/
Z far — Zne Zfar — X%
y
A 0 B 0
0 C D 0
P= (5
0 0 E F
0O 0 —1 o0
BEAL S R s 55 50 bR AR AL AR 3 i w4 TR) S AR AL AR B

KRR G5 LB B R T O dae Fl dy LA
PLRLTE B4 B RE L A Ly TR BB 50N L/ de R Ly /
dy, BOMHLEE ) IR B4 B T RE BE 25 04 s DULATT I B9 2 405K
EyR

Zar = f

Zfar —

o =—lx/2

x,=lx/2

=i/ (6)
v =1ly/2

serX=lx/dx

scrY=ly/dy

i %F e OpenGL Y B 1% i 72 5 52 b A0 AL AY AL A% 0 72 .
ﬁwamams&m I S 7 56 2 R 3E T OpenGL 52 3 KL 41 &
5 B He B8 2 SR

4 BEBREER

XF AR 9 = A By R AT T AR BE  R SO R R R
BHLA 8l e 3 A ARTS 2 A ARTE S [6] 22 25 i i) — 4R 52 1K

D AH 24 AH HLAE 25 8] o 5 AS ) 6 B W 5% H bR 7&3(41@)%
OpenGL X B AR = 4ERE B AT 2 M BE —4E 8050, B &R 2B
B,

WIS B2 0] 1 06 3R B DGR B 22 R AT 0 L B 1
A, TR E R LookAt 1 ﬁxwﬁ&? B R
5 3] A R A 0 A R - e U A A O B I (X HEL SR AR IR



246 AN I = =

2018 4E

5%,y Mo WHIIUT BEAT) 43 A 11 -85 1) i B 3 ANBRELA L AE
ko ot R A L PR A 2 LB S . a3k LA O TR AR
M AR DLRHLEE R Sy ot i R BRI LR AT AR SR
3 4 T BRI [ 5 AN RAR SR R A SRR . FESEPRIY
S L TR R KLY iz S e S5 AL A R L S R A
LY E— 25 5 /N R AE B QTR AN P 3 R HE B R XA L B
AT LA 3 — 25 Yol 2 B A B T SR FE 0 AR AR L LA
P05 5 S S B T ROR

P 3 Xh =R R AT A B R

TESE PRy B B Pl RN A o A 0 KRR

ry BRI S B 1 B3, b g€ [0, n/27,0€ (0,200, WA 4
FiR,

P4 iy PR A B B R R
SRR B A M T R R S RO T RS L R AR

IS 2 B IS S R G R A B RS R % Ak B I [
BREESR T B SRR I S R A B A B o A A

ARGV R B0 ASCH ¢ X0 BREL KRy 17,3k
AR 32760 kA E L5 B 5 FiR.

K5 o 5K

GRE  ASCLIET CAD BRI B CHL B AR B Ak T 7]
B HE 5 A B 5T B AR 8 5 OpenGL, £ 5 #H HLK 38 , E %
KA B bRk s e 7 BT RS il A 25 1Y 32760 5Kk TRALIENR R,
S5 8 TAE R 8 A SCER vk o ] 3 AL AL 230 o Al 1, DL o
YR AR )

% X

(1] TR, Ryt skRI 48, TR AR IE Bl 253
27(5):678-694.

(2] s €, G NI, 55, 5T OpenGL %5 [H] H A7 & T 51
PELI] AP TR 5. 2014, 35(11) :3946-3950.

[3] HEIKKILA J,SILVEN O. A four-step camera calibration proce-
dure with implicit image correction[ C]// CVPR. 1997.

[4] MONTI M M. Statistical Analysis of fMRI Time-Series: A Criti-

(1. H3hfk2#4 . 2001,

cal Review of the GLM Approach[ J]. Frontiers in Human Neu-
roscience,2011,5(5) : 28.

[5] ROST R J,KESSENICH ] M,LICHTENBELT B. OpenGL sha-
ding language[]]. WWW,2006,26(4) ;853-854.

(E3#F 214 7O

[11] DOLLAR P,APPEL R,BELONGIE S, et al. Fast Feature Pyra-
mids for Object Detection[ ]J]. IEEE Transactions on Pattern A-
nalysis & Machine Intelligence,2014,36(8) :1532-1545.

[12] ZHANG S,BAUCKHAGE C,CREMERS A B. Informed Haar-
Like Features Improve Pedestrian Detection[ C]//IEEE Confer-
ence on Computer Vision and Pattern Recognition. IEEE Com-
puter Society,2014:947-954.,

[13] NAM W,DOLLAR P,HAN ] H. Local Decorrelation For Im-
proved Pedestrian Detection[ ] ]. Advances in Neural Information
Processing Systems,2014,1:424-432.

[14] PAISITKRIANGKRAI S,SHEN C,HENGEL A V D. Pedes-
trian Detection with Spatially Pooled Features and Structured
Ensemble Learning[J]. IEEE Transactions on Pattern Analysis &.
Machine Intelligence,2016,38(6):1243.

[15] ZHANG S.BENENSON R,OMRAN M,et al. How Far are We
from Solving Pedestrian Detection? [ C]// IEEE Conference on

Computer Vision &. Pattern Recognition. 2016:1259-1267.

[16] ZHANG H.,XU M,ZHUO L,et al. A novel optimization frame-
work for salient object detection[ ]J]. The Visual Computer,
2016,32(1):31-41.

[17] CHENG M M,ZHANG Z.LIN W Y.et al. BING:Binarized
Normed Gradients for Objectness Estimation at 300fps[C] /
Computer Vision and Pattern Recognition. IEEE, 2014 . 3286-
3293.

[18] XU, RIFR, LF AT, 5. 5 TR L P AL 58 B AR U 55
(1. HH3EHLRL S, 2016,43(7) . 73-76.

[19] BROX T.,BREGLER C, MALIK J. Large displacement optical
flow[ C]J // IEEE Conference on Computer Vision and Pattern
Recognition,2009. (CVPR 2009). IEEE,2009:41-48.

[20] DOLLAR P,WOJEK C,SCHIELE B,et al. Pedestrian detec-
tion: A benchmark[ C] // IEEE Conference on Computer Vision
and Pattern Recognition, 2009 (CVPR 2009). IEEE, 2009 304~
311.





