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Improved Three-Dimensional Measurement Method for Structured
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Abstract

measure the 3D shape of large scene objects has become a research hotspot. This study improves the phase measurement

With the development of three-dimensional (3D) measurement technology, how to quickly and accurately

profilometry, uses an improved phase calculation method for measuring the 3D information of the object, and combined
with the amplitude information, the problem that the phase measurement profilometry can only measure the surface
information, but can not accurately measure the position of the object is solved. Our proposed method can suitably
measure the 3D information of each object in a large scene. The experimental results show that the proposed method is
simple in principle and is good for measuring discontinuous objects. Furthermore, it not only determines object position

but also measures the 3D information on the surface of the object.

Key words phase measurement; amplitude information; three-dimensional information measurement; discontinuous object
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Fig.2 Diagram of the experimental platform
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Fig. 3 Result comparison of phase calculation method before and

after improvement. (a) Object to be measured; (b) result

of traditional phase calculation method; (c¢) result of

improved method

F 1 AT ik O RIS AR 22 LR

Table 1  Error comparison of phase calculation method before
and after improvement
Traditional phase Improved
Parameter .
calculation method method
Error of phase 0.1427 0.1179

PR AT IR, U8 P P T - 25 R 5] 4 B o

PNEFR DN R 2 RIENRIR 2 N sl i
AL T3 D5 vk 3 5 B AR AL 15 8 By o B, HL AT L
AN T S IR UL KR O SR A R Y = R 0, HLI 2
B 2% ST B LR IF b S5 A 2
P80 5k 235 2R 5 A 52 W) S R R At 9 00

2) FrdR 77 % 0 Al A Mgk

oh B UE T 2 5 kL AR 5 5 TR DA A AR U R
AR, B B AR 50 em, 8 3l SR auan B 5 O
Xt A A AT AR A R AN A S AR 2 FR

@ (b)

2
o
£1
0 Z
00N 100
300 200, w200 q\ﬁk
C 7300 @°
%nz,, 100 ¥
NQ 0 400
(© (d)

P4 Sk Y AR TS B IR B = AR TR (a) SEBRATHER B 1145 5 (b) AR AL R TR L B 5 (o) AR A7 22 TR I 5 (d) = 4k 45 F 15

Fig. 4 Three-dimensional shape restored by improved phase calculation method. (a) Actual image; (b) depth map of phase unwrapping;

(c) depth map of phase difference; (d) three-dimensional structured map

2410009-3



1200 750 600
e
1100 | © ' 700 D | | l ‘ 550
650 '
10
g 00 x 600 17 i) 500
‘; 900 = B50 | | = 450
é 800 ' J €500 e ' & 400
L gw
L = [ [ £
600 .J} [ Sl 300
500 { [ | b 300 250
400 250 200

O o0 P ‘b@x@%\‘b@@w\@%@m@ﬁ

Row No.

2 ?»@ &@ @@x@‘i@x@x@\@@“

Row No.

$£59% F248/2022 F 12 B/HEXBFEHE

B ‘b@h@ @‘@Qx’@{b@g@x@x@q@

Row No.

PS5 AR R . (a) 3 5t s (b) A I dk 8 B R 5 (o) I AT HICAE 43 BT 12 5 () BT 42 07 125 5 (@) 181 5(b) W85 100 51 485 (D) 181 5(c) 2R
10051 f9{F 5 (@) 5(d) 5% 100 51 ) B
Fig.5 Test results for whiteboard. (a) Scene; (b) phase measurement profilometry; (c) time defocus analysis method; (d) proposed
method; (e) value in 100th column in Fig. 5 (b); (f) value in 100th column in Fig.5 (¢); (g) value in 100th column in Fig.5 (d)
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Table 2 Error comparison
Phase measurement  Time defocus Proposed
Parameter . .
profilometry analysis method method
Error /cm 43.35 31.09 13.20
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Fig.6 Experimental results of the proposed method
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