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Abstract: As the precision of existing projector calibration algorithms is low,a new calibration method based on the

optimal matching area is proposed according to projector nonlinear model. Firstly, the optimal matching area is ob-

tained through the experiments. Then,local homographies of corners in the optimal matching area are computed. Fi-

nally,the camera calibration method is used to calibrate the projector which reach the sub-pixel precision. The experi-

ment results show that the proposed projector calibration algorithm is easy to operate. The calibration precision can a-

chieve 0. 10617 pixel. The runtime costs 0. 1907 s and point cloud density is 9. 14 per mm® , which meets the meas-

urement requirements of high precision.
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Fig. 1 Schematic diagram of structured light system
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Fig. 2 Schematic diagram of structured light system calibration

PR B R BRI T -

(1) - T A A R M LA 25 8 20 A 2 [ Ak 5
Aebp Z R BOR AT 42 IRAS R A5 DR % 2
ST SR E B, BEAT I UOT R L A e 1 E A
.20 WA 75 1] \20 W B8 T R A RS A OB R
F, I HURBAIHLI 3R .

(2) {1 2R — kA i A 15, 4 BBOBE #5475 % i
R R B ALAR (x,,7.)

(3B S =110, 1| AR R E T
UGBTI, p HEIE EEAMEER R mp B EE
Jeor MR8 30 L, (p) A1 L, (p) A
= ming ., /;(p) (4)

L' -L L - bL
Li(p) = L (p) =275 (5)

Hrp, boe [0,1), 2 d B AU 1 s 2% BUK BE
fE R 2 1o AT BT R B A B R R L(p) AN
L,(p) , % BEUG Hb fRks 75 1 2% SOHAT WEAR R S B {E
S SR D AR 2 A 1 390 5 A T B 1 S Y
PG AT ity , 45 B SO AR L i B MR
E R A s

(4) Beri a FAHPLENR AR — MR AL b A
o a X REAESCE AL PG T L R R i, a b a4
FAR - 11 9 57 AR R A AR A

L; = maX0<isk1i(p> ’LI:

+ -

a=[x,y.,11"b = [x,,y,,1]" (6)
S SR a R b BAREESRRE N B (7)) B
H = arglrinin; la - Hb|? (7)

Horb, YaeH,HFRgUC B IX I, i 22 30(7) al i, 25
DERCIX I H oo Kk, (A5 i s S AR, 39534
FART 5 M IC RS X3 H /), S X br i RS B2 A
AFIBIFE o A 3G I S 3 U 5E T IERE X
SRR RN B SO R FT FRORS P FNASR Z AT 5%

Ro TR AR A HHPLIEMG AL bR 2T 1 £
a, N P (8) R LAAS 2 A 50X 7 AE 35052 AN (R AR A
PR T .

b=H-a (8)

BORE, W] ISR RS ZE A AL IR AL BR R T A
SOARZEARER (x,,y,) XREBEALEMGABFR R T
AR R AR (2, ,y,) o

(5) FEAABLAN B 52 A LR YL L, R R
FREE OB bR e R 2 [REAS R UL F AR 53 &
3 YR FRRENRESE o BT AR E ik
PR AR e A A A A, T R R B B A
MOF-TT , PRI F T 2. 2 AR U AR, i
Je R 3 0 A AR BILER A2 7 i R X HE AL A2
B AR o
3 REXBRLERSHT
3.1 ARE R

fFIE 3 i (1 = 4 i 2R o A SCRT AR I 4%
AR E B AT IR IGAIE , 1% R 48 i — 1> DLP %
AL (BU5 2 BenQMLO277, BT i 43 B %6 8 1024 x
768 ) FIEA I AHHL ( %1524 Cannon EOS650D, fif %43
BER Ry 5184 x 3456 ) 41 i ; b & 1 K 1F 3K B N
opencv —2.4.3 FI VS2010, #rE 2, # R iR
I 6 AAS[RIBE 847 A Ak R S EG, Horh
] 4 Ry S v = 2 bR 8 BN 7] 28 (A2 T /K7l
B AR AR A LG A 5 Ol o RS TR AN
S AR A R LR

3 SRl R
Fig. 3 Structured light system
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Fig. 4 Decoded Gray pattern of column and row
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Fig. 5 Reprojected virtual image of projector
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Fig. 6 The efficiency and precision of calibration algorithm
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Tab. 1

Projector calibration result

Projector intrinsic parameters

£,/ (mm -« pixel) 1879. 34 u o/ pixel 474. 67
f,/(mm - pixel) 1988. 14 v o/ pixel 384.28
k -0.055 P 0.012
ko 0. 141 P2 -0.001
Projector extrinsic parameters
-0.995 0.045 -0.087
R [ -0.095 -0.676 0.731 ]
-0.026 0.735 0.677
T [139.34 -844.67 -157.511

P17 =4 iR

Fig. 7 3D reconstruction result
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