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Fig. 1 Degree of polarization imaging result of human skin basal cell carcinoma tissue
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Fig. 2 Rotating linear polarization imaging results
of a nude mouse’s liver with metastasis of
nasopharyngeal carcinoma
B2 /RIS BIREA AR R RIRS BN G SR
(a) EHDCHE, HOFTRATERRXIR. (b) B ZHURIGEHR. (A 5
H g g5 1. (d) ¢ ZHB LR TG B B 8 Ll s
BSAG S I [R5 LG



2015; 42 (5)

MR, & WIRAAIGRAR T MER TN R R *423

SRS D BT N e 2 e 50N TN RO
A RS S e SR R 25 SR, W LLE RIS HUR A X 4
Pt AR R I DX 3 1) 0,

JHE 3 2 i B P A T8 L FL A5 — R A N RS I
AN B 22 B TR T b & 1) S R 25
A ERL ) of BCAB PRI e . [ Ef T 2 e i 4 J A% 2 40
A AFXIE BT A B S, I8 B SR S ARy 1)
S SRR RIS DN i 2 el $ 13 45 7 3 1R) 32 2 )
ET TR K, WAMUE Ik SHOE R e
1) S & ) [FPE S5 R A N O B e R
PR B IT 1A i 600 T A8 A B AR I fit
TR T ), A AR A T )
S
24 RIREHR

AP ST U OG5 AU B AN ] T
B WS E REER AR 2 B O A5 A AN AR A
B AR ES W, . R 5 ALY
BT WAROWEE T2 2 PR iZ ) “ Ebrit” . I
A WA TR 2 75 BERFE S AT Gt 5
TOEFAR B, T 20 41 M 1) 1F A B P A AN [ R
FEM5 M. Oldenbourg 250 4 H 44 fhi iz 5065
TBESh G, T8 I W XU AR 110 O W] RS A L 22
PG FE B, FRBETE T T30 vl R A 1 28 Al
I LT Pol-scope. i 4f W 1 1) d5: KA FAAE T T6
TR T R, bRid, RS LHAIMREG
Jiik. M5 Oldenbourg %566 f #i% i 7 Bi 2 AT T
RIEEHE, b i SE, Jrm A A
% Abrio B4 2245, Abrio F 45w 4 I 40 M A5 1
S RSONEAN B S (R s T8 3 SR IR S5 A7 A 25 mT
CASEIAE i 3l ) 27 ek R IR SIE I L 8¢, Tan 4 i 4y 22
Slerss A M PR AL AR A .
AT Tz N e, ] 3 BT as ok Abrio S
AN T PTIRE IR, WA A U BR KR )
—Fhfai 2 AN ey, EEAR S TILE AL E R
DM R EEAKYE, B 3 tha] UG B FAL
B B AN F R RT3

B A BT O FUR SO B S (R A R L, R — 4
HH e S O 7. B Arteaga S5 RS
PR G RGP I EE,  SEBLTR BR
PR SR RS, ATRE 1~ 2 pm (AR AT
B, AWFFTART R T R TR DG B
i A PR ARER,  TE ARG A AT BN A
P, BRI A FE G URE A R RS S,
TR RO S5 M UK, 3X— RG0S A Al

HEA R AE L.

Fig. 3 Polarization microscopic imaging result

of sponge spicule sample (40x magnification)
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Fig. 4 Backscattering Mueller matrix imaging results of human basal cell carcinoma tissue
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Fig. 5 Mueller matrix polar decomposition imaging results of human cervical carcinoma tissue
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Fig. 6 Mueller matrix transformation imaging results of different cancerous tissues
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Progresses of Polarization Imaging Techniques and
Their Applications in Cancer Detections’
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Abstract Polarization imaging techniques are capable of probing the structural and optical properties of
anisotropic turbid media. These techniques are compatible in optical layout with the corresponding none polarized
optical techniques, but can provide far richer micro structural information of the complex samples, especially the
structures in the sub-wavelength scale. As a label-free, non-destructive method, polarization imaging has shown
many potential applications in biomedical studies and clinical practices. In this paper, we present a brief
introduction on different existing polarization imaging techniques including the difference polarization (DP),
degree of polarization (DOP), rotating linear polarization imaging (RLPI), polarization microscopy and Mueller
matrix imaging. Moreover, we summarize the recent progresses of these polarization imaging techniques being
applied in biomedical studies and clinical practices, such as detection and diagnosis of different cancers. The
Mueller matrix provides the comprehensive representation of the polarization properties which are closely linked to
the micro structure of the tissues. We present the recent studies in Mueller matrix polar decomposition (MMPD)
and Mueller matrix transformation (MMT) to extract from the Mueller matrix elements groups of new polarization
parameters with clearer physics meanings or more explicit connections to the structural features. The MMPD
parameters, which reflect the depolarization, retardance and diattenuation properties of samples, and the MMT
parameters, which are closely related to the anisotropy and density of sub wavelength small scatterers, are applied
to characterize the distinctive features of human skin basal carcinoma, papillary thyroid carcinoma and cervix
cancer in clinical samples. With the rapid technological advances in the light sources, polarization modulation
optics, detectors and processors, polarization imaging devices are likely to be made smaller, faster, cheaper and
easier to operate, which will open up new frontiers in biomedical studies and clinical applications.
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