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3D Reconstruction Method of Castings Based on Monocular Image Sequences

ZHANG Hongxin WANG Mingzhu QIU Haoran JIANG Jingang
School of Mechanical & Power Engineering, Harbin University of Science & Technology,
Harbin, 150080

Abstract: In order to realize automatic detection and identification of casting burrs based on ma-
chine vision, a 3D reconstruction method of castings was proposed based on monocular visions. The
uncalibrated cameras were multi-angle rotated to grab a set of monocular image sequences of a single
target. A “two-step matching” method was used to optimize the matching of feature points of adjacent
images, as a result of eliminating a large number of false matching points and improving the matching
efficiency of feature points. Poisson surface reconstructed was used to refine the details of 3D surface
of the castings based on the 3D reconstructed point arrays. The experimental results show that the
proposed method and device are simple, without the pre-calibration of the relative position between
the camera and the target, which may effectively restore the detail features of the 3D surface of the
castings. The method is suitable for 3D surface reconstruction of parts in machining environment.
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Fig.1 Results of feature points detection

—ANFEAE g1l — A 128 4E (9 FFAE 1) 5 Ok 1
IR o 25 AT PG ) B AL ) £ A i AT A AT
FRAERCUCTC . H DL A0 RR AE DT E D7 V5 S FH AR AIE 5
AR T PR DO B 1 Ok S BT 19 1 ] A% b R AT A 10
AL JE  RIVHTHRAIE i) S 49 fi 30 400 B B 15 OO 4B
R A LB DEE 29 SR A5 1F . VRSB B < X,
JeEER 1 IR RRAE L X, A X R R 2
FRATREAE ) b 5 X, BB d A Y P A [ L 3

+ 2800 -

X, 5X, MEE/NT X, 5 Xy M R RiE
SRBE RS 5 U E AR IR B 2 L /N TR A BE T, N
X, h X, WICE W&, RN dist(X,,
X)) /dist (X, ,Xy) << T A8 — % VT B (6] &
Xof 187 P R a5 5 4 R DG ) Rl R AR AR
AN PR B RRAE AUXT . AP B 58 R AIE A5 R DT
fic, LOWE" £ {H T =0.8, fHXF 7775 R
e 2 R B AR AL 1 R R 1 AT DS GRS, T R
FE 0.4 ~ 0.6 Z [ fefF , A 5 % DG e o5 8% B 223K
e, IrABC T = 0.6, HLVC AL &5 SR 2a
Fis

I AL DG B A A A I R - 7R DG R R b
TRRICHE 2 HH 58 7 9 ) 5t 22 0] A 6 B85, 17 22 %
T A i oy i 2 8] A DG, I DL 2 K R
Ve 56T 08l 0 i KL JE A = K,

AR SCHRE PRI DC L AR K BRI R B R
FH VS JC 24 545 1 1) S il b, fF — 25 38 3o 1) £ 25 )
A% R RLRE DG JE R 18 i DG 24 3 2% R0 L DA ik
ARG HC SN EL . R TXARL R — 2 T Lk
FHL U Jc o 5 AN R AIE ) 8 22 [ 1% 5 [ AH 56 M 7 )
28 [0 R X P AN REAE [ 2 114 I ) 4% 5% (8 A
TE RN 22 5 0 K/ . AR SR AE B 3T 0, T 3 Y 7
ANFRAE 1] 2 e A BRI T 90° , Ul b BH LG AR AIE A5
XA G, R VE AL A, T RAAI R . X (X0, X e s
o X)) 5 X, (X X oo s Xoog) FIA XA
By

128

X, X, EX“’X"’

hx. I x, | - 128 178
DX [ DX
i=1 i=1

(D
e VLR LRI XL 5 X, XD
FRAE 1] 42 1 A XA BE cosd s AR R THE— 245
A e o JUJE— 20 0 RLDC JC %) R DR C A5, 75 )
FELDE T5C A0E B4 41 DB Ay 15 DG TAC s i 200 Bk o L A% 5 A
ABLEE DC T 5 AT 59 [ R i 1R DR TAC A, A0 18] 2b T
IR 5 i i RANSAC S AL AL 4 26 . 75 ) f {1t DL T
LR UNIEL 2¢ FroR . R PP IC RO 420 1 4F
fiE 5 VE BC RS BE L B BR TR BR VE A5 32 1 1A
BAL B

2 H-gEx

21 WHREmER

AR SFM J5 ik AT 3T o H BB Y
TN = AR b~ g, SFM ik g2 — 4
AR R, E e R fe 2 DLBC ARy R

cosll =




ST ARG REIE =gl — skilkdE EWIEk

(RGNS

(c)RANSAC LAk G AL 25 2R
2 HERALELER
Fig.2 Results of feature point match
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Fig.3 Diagram of curved surface reconstruction
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Fig.4 The flow chart of the 3D reconstruction of casting
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Fig.6 The location distribution of the camera and the

effect of casting sparse point cloud reconstruction
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Fig.7 Dense point cloud reconstruction results

of casting
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Fig.8 Effect of the casting of poisson

surface reconstruction
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