%49 K% 3 bR TR 2020 4 3 A
Vol.49 No.3 Infrared and Laser Engineering Mar. 2020

ETHBENZSBIREsh G =4EH
A CEAE S L

(1. AHaITLRF FEMAFE IRFR, T #RIM 450001;
2EFIFHERF BERKFAFI TEZRFR PO, #Hdk KX 430079)

W E: MBRTENFAMWR GRS EEM, X TEHMRBREMMNREZEKR, HREA
BB A ARk EE S AN F BT EMN, M RARS R QA YIKE I8, Rk
MBS AL Hm, FHEWRELELB ML AZHEMN TR ERK, 434 LFA, R-ET —
FF) R ARBE NS BT S AN B RRAT Z e E MR k. AR AN IR T LA R 65
L, Bk, S AN PR BAT IR G L B AR R 3R KRG, R KCF F % 3t AR 3473k 35 5F 4
A SIFT H kR B ARE S AT G 094548 &, > Ak it 3 iR KB Sh o sk s P A5 46 KB 3012 B A
FUMBE TR, RFOLBENEENZEEMER, RARA RN ZRERREHGARL, &R
TERR: 77 AR ROV S ARE B 7 | AR FiR £, BR T Z 2 e B RS, AR 50 Tk A,
FEEA: ARASE; =g EM; MRENE; AL

FESES: 0438.1 MHFRSRS: A DOI: 10.3788/IRLA202049.0303001

3D reconstruction of multi-target moving objects

based on phase-shifting method

Lu Lei', Jia Zhaoyi's Wu Ke?, Luan Yinsen'

(1. School of Information Science and Engineering, Henan University of Technology, Zhengzhou 450001, China;
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Abstract: Phase shifting profilometry (PSP) can reach high accuracy for the 3D shape measurement of static
object. However, errors will be introduced when moving object was reconstructed. The fundamental reason was
PSP requires multiple fringe patterns to reconstruct the object and the traditional PSP does not contain movement
information. Aiming at the above, a new method for the 3D reconstruction multiple 2D moving objects was
proposed. Different objects can have different movement. Firstly, the multiple objects were identified and the
areas of interests are defined. Then, the KCF algorithm was used to track the moving object and SIFT algorithm
was used to retrieve the feature points of the object before movement and after movement. The rotation matrix
and translation vector describing the movement was then obtained. With the help of the reconstruction model with
movement information, the least-square algorithm was employed to retrieve the correct phase value. The results
show that the proposed method can reduce the errors introduced by the movement and has the potential to be
applied in industrial field.
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object captured by the three-step PSP
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Fig.2 Images in different channels. (a) Captured object image; (b) Red
channel image of Fig. 2 (a); and (c) the blue channel image of

Fig. 2 (a)
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Fig.3 Targeting and tracking. (a) Identified area of object before

movement; (b) Tracking result by KCF
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Fig.5 Traditional PSP algorithm and the algorithm proposed in this

paper are used for reconstruction. (a)-(b) the results of the
algorithm proposed in this paper; (c)-(d) the results using

traditional PSP
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