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Pixel matching method in on-line three—dimensional measurement

based on normalized equiphase plane

Xu Xingfen, Cao Yiping, Fu Guangkai, Chen Cheng, Wang Yapin
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610064, China)

Abstract: A pixel matching method in on —line three —dimensional measurement based on normalized
equiphase plane was proposed. Only one fixed sinusoidal fringe was needed to project on a measured
object moving on the pipeline. While the object was coming to some positions with a certain adjacent
displacement, the deformed patterns modulated by the object were captured synchronously by the CCD
camera. Dealing the captured deformed patterns with FTP method, the phase information of the object in
those positions could be predicted and normalized, and the normalized equiphase plane was transformed
into integer as the mask to assist the pixel matching, which not only realized the one —to —one
corresponding of the object, but normalization reduced the error introduced by these differences of the
object’s unwrapped phase in different positions caused by the object’s movement, further binarization of
the phase feature improved the pixel matching’s speed as well. The simulation result of the "peaks"

function object with the max height 8 mm showed the RMS was 0.021 mm. Meanwhile, as for time
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spent of the pixel matching, the average time spent with the proposed method was about 2 multiples faster

than the method based on phase prediction. The object measurement also showed its feasibility and validity

of the proposed method. The proposed method could not only guarantee the accuracy of the online 3D

measurement, but improve the measurement speed apparently.

Key words: information optics; pixel matching;

0 3| §

F2F AR 2 = 2 D AR PR LA R fl | e s
R BE AR B AR SR AR AR P K& AR BT
LR RN R A I A B R Y (PMIP) AR L
AR E AR OFTP) S5 2 5 A 7R 2 = 4R it )5 1%
FTP {55 — i 22 S 80U —WiAR I 2808, dd e A
AR A B A B A R R S, O T
18 B B AT ARG A = 4ERTEAS E . MRS
ik (6175 B FTP 24 & 7E£k = 4E B i Bk 3158 7
LI AFEEUR AL R F rh  FTP I 22— R g Ik
10  RIARDAS B4l BRI, — 52
Bl SR, JCHAE AR BE AR 7 T

1L PMP {77 $8 — il 1F 5% S 5% 20 21 B A 7
K LR A2 s I RF A L, 8 2 80E 1 5 W62 3
J5 ) 3 B, Y AREI ) IR 7 S B B 3 S IR B R IE AL B
i, i CCD [R] 25 R & N(N = 3) i 32 ¥y 1K I8 1 1) %f
N FEAEA B AR A 0K, BT AR AR A X CCD
i a, o3l RS M AR TY 45 80T W) AR AR B S X
N, 3X 45 PMP f# M R 1R 22, A I [ N Ah 2 38 % 7E
L =R T T T RS, RS T AR 25T
o SRR R B SR = ARG vk T B T AL
SRRl R A A AR R, TR £
AN AR 9 Zuo 45 A H R FH DU iR 2 80
2+2 MR, AT LASCILAE 120 fps B4R £ 44 2
PRSL PR U1 K A 25 57 5256 A BA 4 R AR
22 UL JE B AR R i ple R[] B 221 471 45 21 19 A8 T8 A a0 A
YA B e A AR A ) R, 3 2ok 5 3% DC e B AR A 2%
AR TE 25 20 B B AARAR R S —— X I, AT i BB 14
— 2 HERAFE AR IE 25 80, fieJe R AL S5 502 B 4 X
PELHEAT IE 4 0 f A, BT SR A % A 2 sh ik i =
YeHIEAR B o TR R AR T X B 5 R AR R (1Y) 2
K, Hp AR EORE TERY & LikEs T
HA W WA AEARICAE LR = 4E 5 7 vk i ad sl

normalization;

binarization;  equiphase plane;  FTP
ZEI AR T AR B A8 b R R E A X
AR ARG TR = 4D 4 51 (ELEh TR ) B
A1 3206 BRI i R, 5.2 2% 1 % 98 iR TG S Y
FRAE , — E R L b2 e 18R VLT ARG B2, b L A
B AR TR T i B R BT A R R = M T
12 DA K T A A0 i 2 2 A B PR s 0 3k 5 F
SESFAFORE T TR A U A 7R 2k = AR B
25 B TC R bR T, L J0 5 TS R I A A o)
JE53 A, A FTP J5 3% b 59 W) A [R) A2 B A AE 057 15
BFEAT R R VEHC , 6 2 7R 2k — 4RI i A 2R (Hd i
PP RIRETE R B, — 5 T VE B b P A 2
HEOHR AR R R R IE R K ; 5
—J7 T T AR 32 Sl A A [ A B P PR R oL
TF ke LADRUEAR 67 T o 8 — 2, AN [R) 7 B A A
PLAFE—E 22 5, X R RES SR R T
P R — i iR 22, TEBRIER R VL FCRS AU AT S T,
HRTES G SCIR [TIR R G B 52 T T )7 — 1055
AHTA AR = e AR R VE B )y %, — 7 Tl I —
A8 W A AS TR 57 KR 7 J T 1) 22 e 1 5 T A1 52
28, B —Jr AR R IL R R

1 E&=#N=EFE
TELR =4 & 7P E 1 Frs . 3 EALPC) Jw

Workplace

i |
\ \_ZWorkﬂow

DLP CCD

]

PC CRT

P&l 1 7E 2 = 4 i 3

Fig.1 On-line 3D measurement principle
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Tab.1 Comparison of the time spent

on pixel matching (Unit: s)

Measuring sequence 1 2 3 Average
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Fig.8 Reconstructed results of the face mask
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