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Fig. 1 Schematic of experimental setup

1.2 KWHE

a. U0 NG 2 i 3RO B iR AR, A 700 3
250°, [alfE A 20°, FLit 10 AN

b. e R, A 0°F] 165°, THIfR R 150, 3k
12 MR

c. X RE— NG J A A O 77 1), SRR AE
RO DB — i B, 6Tt 10x12=120 1.
1.3 LIHm

SR T 3 KA

a. 10%1) Intralipid ¥, SE%0H 4 11200 (1)
LBIRRRE, AHRFE S U RECH 2.12 em™, A
PR AL, JRAERES & B 2.2 Bk SE6 gy kAT
S

b. JEE B WL RAR T2 — B, sedin |
2a 7N, R EIR SRS Jr VA AT S

c. FEBINMAL T, LY 2b ProsiicE
(55 i £ 1 SCR TR — A bR RO 2T 4 5 7K 24
B 70041, AT S, AR JE N B e dE 300,
{14 5 K20 % 100068, FREAT — 2 5256

(2) (b)
l ‘ -

Fig. 2 Intensity images of samples
(a)lmage of porcine sample, on the left side it is skeleton muscle, and on
the right side, it is fatty tissue; (b)image of bovine skeleton muscle,

which fibrous orientation angle is aligned to about 70°.
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Table 1 Parameters of different samples

2

A C
—=__x100% x100% D-1 2

Intralipid 2~7 0.5~1.5 0~0.06 85~95
Porcine fatty tissue 5~22 3~8 0~0.22 85~95
Porcine skeleton muscle 40~48 8§~25 0.3~0.7 85~95
Bovine skeleton muscle (fiber orientation

is parallel to the sample surface plane, 48~51 5~15 0.5~0.8 65~75
fibrous orientation angle: 70°)

Bovine skeleton muscle (fiber orientation

is parallel to the sample surface plane, 48~51 7~17 0.8~1.2 95~105

fibrous orientation angle: 100°)
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Fig. 3 Intensity image and images created by different
parameters of the fitted function

(a) Intensity image of target. /: Tendon; 2: Skeleton muscle; 3: Loose

connective tissue. (b) Image represents the value of A/(A+B). (c) Image

represents the value of C%(C*>+ B). (d) Image represents the value of

%. (e) Image represents the value of |D-1 |. Note that from (a), the

sample is consisted of three different tissues, however, from (b),(c),(d),
(e), the sample can be divided into four different tissues.
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Investigation of Linear Polarization Difference Imaging Based
on Rotation of Incident and Backscattered Polarization Angles”

JIANG Xiao-Yu'?, ZENG Nan", HE Yong-Hong", MA Hui'>"

("Laboratory of Optical Imaging and Sensing, Graduate School at Shenzhen, Tsinghua University, Shenzhen 518055, China,
?Key Laboratory for Molecular and Nanosciences of Education Ministry, Department of Physics, Tsinghua University, Beijing 100084, China)

Abstract A novel polarized light reflective imaging method using rotating linearly polarized light was
demonstrated. By varying the incident and detection polarization angles in a fixed increments, a series of images
corresponding to different combinations of incident and detection polarizations are recorded. Intensity difference
corresponding to orthogonal detection polarizations are calculated pixel by pixel as a function of incident and
detection polarization angle and fitted to an empirical formula. The fittings result in a set of parameters. Using
various tissue samples and intralipid as phantom, the correlation between these parameters and the optical
characters of the sample, such as scattering coefficient, anisotropy and orientation of macro structure was
demonstrated. Images based on theses parameters may find clinical applications in diagnosis of skin diseases or

assessment of skin damages.

Key words polarized imaging, linear polarization, polarization angle, anisotropic
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