%25 % 10 g G TR Vol. 23 No. 10
2015 4 10 A Optics and Precision Engineering Oct. 2015

XEHS 1004-924X(2015)H8-0669-08

R IR LENRREREGFEERNUNE

éﬂﬂg%laﬁ\ /[%1* a?kﬁiz’% /[%Zajlj%ﬁﬁz
(1. AL THREAF RABFEEAFR . EH BL 710118;
2. WA TV A% % 365K,k TL 710065)

FEE T —Fh R R A SR AR B a7 i AR AR I G R A B I B A 0T il 3 B G AR A
CASM) B 58 7 B ARFFAE 225 R R 42 3D B EURUAR B 9 35 2 B0 55 8 00 - 72 BT 78 7 T 5 2 57 B A AR 19 12 10130
SCMEE . SAJE A EPnP SR A H AR (4 00 4 6 45 8 LA RS E B Al R 42 3D BRI R 5 B R 4 A B It
Wil o 7 3Ty AR A S P A DC B 2R R A ER B P L S R BT R R A sD R SR R A M. R)E
EPFE 3D AR AL R FRAS B T I R 0 R SEIR AR R B %0 VA S A SRR R A MR R B B R A AR
RGOSR R, B R0 S AT SRR R 2 R AR D (E R LA R 2= N T 5 %6 AR A S R .

x 8 R E; 2T REA (ASM);EPnP fik JUATAR E; B WAL 2% T & kRl &

hE S ES . TP391. 4; TBI2 XEEARIRED A doi:10. 3788/OPE. 20152313. 0669

Measurement of truck volume by virtual reality projection matching
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Abstract; An automatic measurement method by using a single image is presented based on image pro-
cessing to reduce the cost of truck’s box volume measurement. The method locates feature points of a
target with an Active Shape Model(ASM) algorithm and calculates the ground surface that the truck
is placed and establishes virtual reality environments by using the camera's intrinsic parameters and a
3D model. Then, the truck’s initial pose is estimated with EPnP algorithm, and a geometry correction
algorithm is used to correct the geometry of the 3D model to match the truck automatically. Under the
constraints of ground surface’s equations and control points, the 3D model in a virtual reality enviro-
ment is the same as the real truck. Finally, the truck’s box volumes is figured out by calculating the
3D model's box volume. Experiment results show that the proposed method can measure the volume
of the truck’s box automatically with a single truck image and the error of truck’s box volume is with-
in 5%. The measuring system is simple, and has good real-time performance and important practical

values.

r#5 B #3:2015-06-05; 81T HH#9:2015-06-21.
BELWH:FEXARBEEES R A (No. 61201290) 5 2L F 3 H 8 & K AR B L 45 2% & 1009 4 ¥ B 35 A (No.
JB141307)



5 10

2RI R L A+ R UL S VT T 174 B T R A R R 669

Key words: single image; Active Shape Model(ASM) ; EPnP algorithm; geometry correction; virtual

reality; projection matching; volume measurement

1 7]

qul

PRFI e ARG K T a2
(18 I 61 G« 368 o A 0 ) R R S it AR A
AT T PR B R A 5 30 ek S e I
b TG 0 A R W A % B A O
HE TR IR SE 8 22 A T A 4 0 4 ik =R R 4 2
25 ASRE T AL 3K 28 T 1 R R

PO DU 8 vk 2 O A R O I
AT RO G iR E RS s # Y
PR = SRR 207 RS (R Y RS
g B s WA S e v D R S e
FAFSEHLALBE (4 JE 42 fah = A AU B2 5 ok F 5 4R
S e 0 R AT S R kT R R
BALIES A AL o A R AR ML IR SR )
DL P AR R R 5 A AR A I A R 2 0 R 0 O
2, SEEAY R = A AR A, T SRR i
TEASBE T AL R 22 R A A R S Bt 0 A 5 ST PR B
T PN A 1 RS 00 R AIE A R AT ST AR DT T
AT YR 3 4E15 8 i AT R BUTHR %
5 A K ELURG JE M DAARAIE s 76 SCRR[9 ],
R AU B S AR 1 P T AR =, 7 0L R S A B
o, T2 AR 3D IR L H 52 5 U M AR DT C
R L e i W I UDI R CIFI R N = 7/ N A DR i N )
F AT b A RE HEAT E 3l

BEX I R 45 PR BRI o 5 5K L 3 R 4L S
AR AR SR T — Rl L R A S AR
Fik, %k E & ASM (Active Shape
ModeD) 5335 1 22 JF JRA 14 11 S0 38 R A0 R 45 S R 1
SR E AR EE G IR AT L SR AR 4
FER A 3D BERURUAH ML P9 S B0 S H AR R
1814 i 003052 B 855 B I - 4 T A b T BAB% L )
JH EPnP 81K il H AR AL 4] 46 67 %5, 1] 3D #8
R JUAR B IE AR R 4 3D BRI 54 iR 42 A
B VCHEL , 7 b T 5 AR A S VE EL R 2 R T
FE RS PR 55 f R 421 3D B AU 5 4 R 42 A
[f] , il v 3 S A R A4S 3D R R A R A5 )
FEMAER,

2 EPILFEIRE T e 2 H 0k

A T3 R K SUARAILFR R 42 i 7 b T Y Oy
ST AN SR B, B ASM B vk R IR 4 Y
fE s 3 1 EPnP 508 R 4 ik & 78 g 0 e |
HETTRE R 42 3D B RL A7 LA A 1E sl 5 8 I R
NN
2.1 EHIMEINE

AR OpenGL Hg 480 AH B 55 28 AH B 185 5%
LB OpenGL H (1) 5 9 pR A C B 5 ©
B AR BEAT Z R MR, 3 ik i T AR O A [
PRELSE S WA 7 E e R Y 8 1 O &R, LUE L
AHAL AR AR 22 T S AL A AR 1508 M #0034 T Ot )
UL S B85 L S R B 1 B 01 G FR W L R LB
SCAREE AN 1 FTR .

1 R SRS

Fig. 1 Virtual reality environment
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Fig. 2 Truck training samples
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Fig.3 Truck feature points
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Fig.4 3D truck model correction
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Fig.5 Control points matching
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Fig. 6 Control points and target points
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Fig. 7 Framework of volume measurement algorithm
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Tab.1 Comparison between measurement values and true volume values

I/m d/m h/m V/w
5 mm wan 2 wmm w7 wwe wee 2 Smm owes
%1 6.20 5. 90 4. 84 2.30 2.41 4.78 2. 40 2.29 4.58 34.22 32.56 4. 85
% 2 4.85 5.05 4.12 1.94 1. 85 4. 64 1. 80 1. 88 4. 44 16. 94 17.56 3. 66
K% 3 6.70 6.53 2.54 2.42 2.47 2.01 2. 40 2. 30 4. 17 38.91 37.10 4. 65

K% 4 4.50 4.72 4. 89 2. 30 2.35 2.17 2. 30 2.25 2.17 23.81  24.96 4. 82
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