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Research progress on polarization 3D imaging technology
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Abstract: In recent years, there is an increasing interest in polarization 3D imaging technology, due to the advantages
of high accuracy, long imaging distance and immune to the stray light polarization. However, the accurate acquisition
of normal vector information of the surface is quite difficult by utilizing the reflected light characteristics of the surface,
which constitutes an obstacle to the development of the technology. The mixture of specular reflected light and diffuse
reflected light is the main factor for deteriorating the performances of polarization 3D imaging. In this review, the basic
principle of polarization 3D imaging technology and polarization characteristics of reflected light were introduced.
Meanwhile, the development of polarization 3D imaging technology was also reviewed. Finally, the problems and the

Vol. 40, No. 2

DOI:10. 11972/j. issn. 1001-9014. 2021. 02. 016

future improvement in polarization 3D imaging are summarized and prospected.
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(p) normal vectors (reduced resolution)
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by Daisuke Miyazaki method'"* for a real sphere

PES AT 8 % G s B =28 1A% 5 0L ST AR
B ARG A 0 BUAR  , SEBU R DR 4
AU — 1 AR AT = 4R % . I Bl i s H
ST AL FR Gobr 2 SRBUR AL R G2 250, K PR 15 2
() EMGAR 25 AL bs 28R 114 05 25 B0 5 Ak o 3 Ak
F T 4 x5, Bt H bR B SSR BE ( B B i
K 22 iR o
2.2 ETERNESHBIR=ZZERGEA
B4 RO B AR = 4 AR R AR
G g B Y AR R AT = A T X6 TR ) A
PR, Y Z IR E R  HIC R 3R A R
ZHCE B AR TS B AR = 4 A, T
AER A Bt 2 Rk 27 R TR R A0 3k A 2 ) T
S I, e 1R 17 B A T4 0 A0 gk 1% RE 0 Ok B,
R 0 S PR AR E S DR A Yo 41 12
S BRI GE 22 B OR 8 22 195G . 1999 4F 0.
Drbohlav &5 A i 41 % 65 Bk 45 H bR ifE 4718 58 118
SHE B = 4 B E RIS (HEZOLRER
WAL FE AR TC e e ) (™ 7RI 3L Atk I
25 AR 22 3 B8 R B R AR = 4 R
FERBEAT TIRAMFZE S FE 3L T18 55856 5 D
P =L BLAG AL A % 05 7 A5 B RS B i R0y
I [ N AIMIFIE N B 3 T I8 RS R
(147 57 61 ZAE M ff e 7 IR AT T T2 I FIT, AR SC
LR T TR TR RUE I R IR = 4 S AR, B
A AR =R B B B BT

=200 -100 0
X/mm
(b)

K22 =4ed AR KD () BEROERIEIR, (b) ARG
fRE

Fig. 22 3D reconstruction result®*(a) intensity image of tar-

100 200 300

get, (b) depth estimation of target

2.2.1 FHEEEIGEMERARNTLAE—HER
ik

2007 4F Gray A. Atkinson $ tH 3£ 18 I 56 ()
i e = 4 AR AR, S T B i 4 = 4 i A ek
T AR 3 o) D7 S A 2 (BRI, At R T 22 06 U5 IR
B AR 0G BE STAR L SE M EBOR | U5 3R G i R 5]
23(a) 7R B =AM [ BB, 430 R A
ARG BEZEA T 1y B ARSR B G it e H s AS
7] DI el 20 A 1] 5 1) e i B A B R 284k, 552
B0 ZAE R VBT R o 18123 (h) 7 BR T
AABLTT ) o) E AR 1) S oo B 7R B, AR 5 o2
FAME—PEmE SRR
b, if 1P > 1)
¢, + 180" otherwise
b 1> 1
¢, + 180" otherwise
b 10> 1
¢, + 180" otherwise

if ¢, <45 then a, =:
if 45 < ¢, <135 then o, ={

if 135 < ¢, then o, :{

. (@)

P77 18 BE A A RUTT Tk 1) 4R T 6 A ) 22 (R

[A) R BEA T A RO AE , A SR A P 2477 IR, %)
TR AR A AR, P REAT RS2 B0 R A5 5



258 g hh 5 2 oKk I e 40 &

i =HE T o (HRIZERRS 24> TSI = 6] )
DA EE , LUBOGIRS H bl 5 B B A — 2 2K
TESEBR i G e AN By S8 A, Hh TR BE
BRI S AR, A A H AR AR TR S
FLSL HARAH L3

Source 2 O

Source 1 o D,
T
D, b

) o
(ho S — L 5
6~ L
o O
el D, Source 1

Source 3 O

(a)
K23 R RGREES () IR RGERILAEER, (b) K
AL I — BRI A bR
Fig. 23

metric relationship of imaging system, (b) view of a spherical

Schematic diagram of imaging system'™ (a) geo-

target object from the camera viewpoint

o (a) o
{ &3 @\ : ( _
[ & '> . % \\J LJ \‘J
(b)
El24 HErEE =4 EELE RS ()M ERE, (b) MK
ARAG T

Fig. 24 Surface reconstruction of the objects™” (a) raw im-

ages of the test targets, (b) depth estimation of targets
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