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Three-dimensional measurement and registration
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Abstract: A 3D registration method based on the projection was proposed to align different 3D point
clouds for measuring large-scale bending steel plates. First, the 3D measurement of a large-scale ben-
ding plate was performed by using a 3D optical scanner and a background projector, in which the 3D
optical scanner was used to acquire the dense data of different partial views for the large bending plate
and the background projector was used for projecting the background texture on the bending plate to
align the point clouds measured at different time. Then, the point clouds were aligned by using the
RANdom SAmple Consensus (RANSAC) based registration method and the 3D data measured from
different time were registered. Finally, an evaluation method was proposed to verify the registration
precision. The experimental results show that the precision of one registration is about 0.5 mm, and
the accumulated registration error for measuring a plate with a length of 7. 5 mm is about 2 mm. The
effectiveness and performance evaluated by the experiments prove that the proposed method can satis-
{y the requirement of stability and accuracy for the industrial applications.

Key words: 3D measurement;3D registration;computer vision;structured light;large-scale plate

Y5 B #3:2013-07-10; 81T H#4:2013-08-27.
BESTH: LTS #H AR S8 5 H (No. 12CH-11) ; VLIRS 7 22 AFBE A AT 4 W B H (No. BY2011143)



1166 e KE TR

522 %

1 3 7

FE Tl A 7= SR B R 1 = 48 AR % A
B, FEEATEE T 2R = gE Oy ik e
AT IR S AR BE . YT = 4Rk
By A sh S 3 s . wksh =
o M TR T A A ) T SR, G R A
R s AR e, LB H T e Tk
Fi4g 107 5 =5 2 20 R 2 Tl A 7 v R B R
% vk A Bl Xk R 4 R YO L 15 2 B
FIE HAAER RS A SOk 3 sh 2
ghy 3 2T WO A K AT B ] ( Time-of-
Flight, TOP) Ml & | 5 #06M , X ek kL
SLRE I 2 A5 /N B A o L P 7 R S AR, LA )
B

TEMTAA L RAIL By I T 1 2k R, 7 S
T A Bk ML MR R T =BT AR . 3XRRRRL
JEE A AR 1) = 2 0 o AR CE ALY B Bl Ak
JER EE, SR BLA 1 = 4D B R J0 RS
Mo — AR RO M. e, SCER (11 )48 T
— AR Bl A AR ) T X L ) R T ik
PriE =4 =ik, SCERC12 148 T — R T
B 0L A A = 0 PRy ik . SCERCI3 TR T
— RO A S SR R G A R,
ZAE AR DG AT 3 He i &, ST R L 9E AR
G AR IR B AR RO HEAT A SRR, Uk
[14 48 W T — P 36 622 0 T AR AL AR B 3 17
5 O R A A el i KR SR R
i I LA R B A bR AT Ao PR . Ik R Ty Ik 3
AR SEAR R X R R AT 2 O, SR P =
Bz,

1% 45 i PF4 07 17T DL s S LR LA (D38
T 00 0 A ) TUART 85 R 0 AT DR L 0 3 AR R
(CPFE s (o g oy ik F i Ko £ &
(o B, 3 o 2 B D Fd S0 BE AT BRI 5 ()
FE 4 I ) R 2% T WG R AR bR OC . AR AR IC 2E AT
Pzt

SR S BT A AL 2 45 Tl &5 3 ) R R
VAR LA 25 R R T B, R — A R IL T
e RAR Y L P I AT B R T SO T B
Bz 5 0 FLAEI X 52 1) T B A8 v o A AN BB FE R T
B, ST AR SR T — b R R A AR A

PRHE T3 1% 12051 R FH B80S ASL 1w 4 000 B i 5 55 A
S, SR A R FE T BE ML B — 20 (Random Sample
Consensus, RANSACO) () 5 % SE B P82 . SO id il
T T — R DR 2 IR L Rk
SO, BEERE E A AT LA 2 Tl A= 7= 20K
2 MEHHETG X

AR B0 PR R G A B R
FET S, — B =B, f—5 TR
Fro ik Ak FRECHE B R PR RE GPU IR 55 &% . s
S YRR — B s BE RO AU & Tl AH AL
IR, TEZSH RIS s R v, = A A
WEH AW, TR R, — &
B A B 3% TC 12 B3 55 90 3 5, BT DA 3 R 58
FH 2 B R, XA RREIAE
AR | AR Rl 0 4 A2 3 T e 1A 5l 1) 5 A
BT SO, BTSSR 7T S L AT LUAH [A]
Y NN

W PR E RN

(1) )5 5 450 52 A3 1w g 00 4 Al 4% 5 52 A= &0
B, O A =4 1 1 A0 B9 A LA B SR
R FRON T SR R, W R, ASCRHT
BEPLE Fh SO AR 0 S . O 1k T
8 5 20 P B OGP = HE AU R R A

Bl 1 #HRa
Fig. 1 Background texture

AP £ 2V QWY EEE(ENUE'S 2
ASC 1 A AR S A5 RO [ T 65 AR BILATI 4% L 2R A5
BB A Jep T = 4 KAl

(3) il Fil 8% 8l = 4 $1 i A3, (E 5 B DR AT 48 4
il DX ] 9 5 A X A8 R DUGRIE DRI RT .



%5

S, SRR A A = 4 A B 1167

m
SOPBRCDFI2) , BRI 5 AT
T

&

(O TET 5B 7 S IO DE B AR A o AR 4 75
s PR v DG JC (9 AR E AR B = 4R 4T (AR R )
i 220000 453 7 J 35— A B4k
2.1 EES=EFR PRI LTERFES

HT P S s, T EEAE AR AR R )
S5 5 P PRI DG — SR R RRIE AT, R AN R 2
iR, H, Gof Gy 0 F R AAREZ 6 A
(1% V9 2L ) o 5 A

Al R R AN AR FRAE AR 46 58 1% (Scale-in-
variant Feature Transform, SIFT) 7E & &= K K
156 186 » T A TG P R BCRRAE . 7675 5 B The A0
I0G - T A0 16, DA K TG A T =2 1]k 47 49 i DG e
FRAE The A1 IR » DA K Ti A0 T =2 8] (9 DG i 4% £iF 0
oy F o B2 R S 4E . . R
156 A Ti Z 8] B HREAE DE R R4S G 5 Gy Z 18 A3
VR =4 55,

G,  BF%I

G,: t %ISR

VLACFFAES  PLACFHES  DLECHRHES
| |
iy 3D 1 l Hfl 3D s
PLAC 3D 3
62 $RIRICACARAE

Fig. 2 Extraction of feature points
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