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Abstract: Abnormal changes of the nasolabial sulcus characteristics are important symptoms of stroke, usually as the basis
for the stroke facial diagnosis by traditional Chinese medicine with naked-eye observation. In order to quantify the characteristics
of nasolabial sulcus and to solve the problem that it is difficult to find fine feature changes and difficult to communicate
information in traditional Chinese medicine facial diagnosis, the polarization parametric indirect macroscopic imaging ( PIMI)
method was adopted by using the Stokes S, parametric image. The nasolabial sulcus characteristics of healthy people, stroke
patients, and prognostic people were obtained. The results show that the nasolabial sulcus S, data of healthy people has good
symmetry, while it is obviously asymmetrical for the stroke patients, and the difference between the left and right peaks is more
than 20. It becomes more symmetrical when the stroke patient gets better. This method is expected to be applied to the digital
diagnosis of stroke diseases and the evaluation of the treatment process, promoting the development of digital Chinese medicine.
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a,c—facial resting state b, d—teeth bared state
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Fig.5 Comparison of analysis curves between the original images and the PIMI S, images

a,c—original images of the face and quantitative results of data in the nasolabial sulcus region b,d—PIMI S, images of the face and quantitative results of data

250 [
o z;"ﬂboo
150 2 1502

in the nasolabial sulcus region
(1) 58Sl R R AR PR R S| AR B (E M Iy kit T Ak
43Rt

AR Lt B A R G R AR LS, ’IE
FEWCEAR I A an i 5 B . W] S 0 B B okt
N FEL AP YR IGEAE, ZR B0 B 8 A R, PIMIT S
l’ﬁ%—'ﬁﬁﬁél’ﬁ*ﬁH:,,Jﬂ”ﬁﬂﬁﬂﬂ%iﬂﬁmﬁ}ﬁﬁﬂ’]
BARFAE T A, X T s AURE S DX B B ) 55 R v 2
Pt PIML S, i 2 v [a] ~F- 799 st o7y 0L 799 0 | 06 5 R X ¢
78 N HC I 5 B PR 6T I 43 A il £k B B AT X
U (HFHE A X AR, 5 AR b, R B LAY
2k, PIMI S, i rb )3 i —~ i, =28 A rp  (H
] o Jos )Xo o7 ey 0 FFD I8 T D ey T b e N i {9 L
A, S IR BUEFFARME , F I SCFEZERI PIML S,
PR e Al TS V) ) B3 AR AE S0 HT

] 6 J2felt B 4 A7 5% Lo s 35 Pk B TS IB Y PIMI S,
B RS FUECHE PRI £, R AR R A i B R L
R R X AR 43 5910 2R 200 F1 250, [ S 2 L IX. £ i 9 e
H¥4 200 ZE47, ASTR) A X 42 B s 74 i PIMIT S, %X
A A B A A, (B2 PIML S, B fR 47 b R AE T
BRI RRE BRI AR Y BB PIML S
B R AR I (E 25 A AR X WEN 88 A OC T 5
JEs ¥ e i) — SC b R 2 B T VA TR B RN T S R A —
iﬁ[zo] .

ﬁ-—_..‘ '1()0@ - e ‘100@
.i

-

50 = |— A
0 . ' 0
300 300
.. 250{@ ,.250(S
2 200 g 200
£ 150 £ 150
£ 100 £ 100
50 - 50
06300 600 900 05" 300 600 900 1200
pixel position pixel position
300
250
£ 200 2
Z 150 g
2 100 E
50
0300 600 900 05300 600 900

pixel position pixel position

6 a—fHEEAER LR IE N X PIMI S, 4% K H: PIMI S, Bds
AR b—@RER B A X PIML S, B4R &
PIMI S, $di k4%

Fig. 6

a—PIMI S, image and quantitative results of PIMI S| data in the na-
solabial sulcus region of a healthy young woman b—PIMI S, image
and quantitative results of PIMI S, data in the nasolabial sulcus re-

gion of a healthy young man

Kl 7 R 6 £ Aerh B 1 B s PIMI S, 24 &
TEAEE R R I 2, RE & 5 BB 1 ALk,



576 L

2023 47 H

b 46-year-old man

¢ 47-year-old man

250 . 250 s 250
200 > 4 l200 > o 1200 >
1507 3 1503 150 ‘7
100 5 100 5 100 5
g E g
50 50 50
0 0 0
200 250 250
@ ®
> 150 > 200 2 200
§ 100 E 150 § 150
& 50 £ 100 £ 100
0 50 50
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 15002000
pixel position pixel position pixel position
200 250 200
@) ®
g 150 _E. 200 g 150
5 100 5 150 &
£ 50 £ 100 £ 100
0 50 50
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 15002000

pixel position

man 250 5 le-
200 =
1503

5
100 £
50

pixel position

old man
207 S N\

pixel position

f 76-year-old woman

, 250
b el o .
& 150
100
) \' o

LA — /] N

250
200
> > >
= Z 150 z
3 £ 100 3
= = =
g £ 5 8
L 0
09500 1000 1500 2000 01000 2000 3000 0 500 1000 1500 2000
pixel position pixel position pixel position
200 250
200
I 200
Z 100 z 150 Z
8 5 100 § 150
£ 50 R= 50 R=
0 0 100

0 500 1000 1500 2000
pixel position

0 1000 2000 3000
pixel position

0 500 1000 1500 2000
pixel position

[8 7 RRIAF I I 26 o R B R IX SR PIMIT S, [&14% B PIMI S, Bdi A 46 1

Fig.7 PIMI S, images and quantitative results of PIMI S, data in the nasolabial sulcus region of stroke patients of different ages

MEHEAR B 28 0T LA 1,6 4 Wi 2 v (B 3 1) 8L IS A
LA EAE R Z A0 25 20 DL b, 3R B B S A S K R
P56 44 FE 0 S TURE S X 1) 22 A7 A (B 43 B AH 25 48 .26
66.82.27.16, I JE 4 LIX B 22 47 WA 43 S A 2% 48 .66,
41 .48 .55 .8, SRR AFEAIHL , 2247 I A 25 (K

J T BT PIMI S, [R5 ot 1 3 5 5 98 B e
EALIRBER R T 58 55 fili A< vh BB RO I RN TS
Wi PIMI & % By B 4T T PIMI S, H0dls (513

BrAnxS L, aniel 8 FIE 9 Ffrzi , 43531 by T E i L pR 2 AN
i 2 RS B RT HE oA

SEH T L DR AR v e S LR XA 2 A2
S, WEfEL 35, A e (L 5 A BT, 5 1 (AT O
2959 10 Zedq ;LR B UUDK U] 5 Jrs: 9 X O 06 £ 52 422 17
25 BB RV — M 2%, 224 I S VA AN R FR - U
WIS U X AREER S, Ze A IE(EXT FRE S, bR $ L
DCREZE S, Bl W (r s A7 00, BN (H 45 Ui I



Fa1 A4l

BB IETORIRSECE DG R SRV B R AE 571

stroke patient’s

a  stroke patient

prognosis 950
200

150 2

Lk 100 g

50

0 300 600 900 0 300 600 900
pixel position pixel position
250 300 D
2200 > 250
B 150 g 200
5 £ 150
2100 2
= 1=} 100
= 50 =50 | |
%300 600 900

% 300 600900
pixel position pixel position
P8 i rp A 5 i i DA T AT LB RS A R B ) B 11 PIMIT S,
15 J H: PIMI S, $dg & ks
Fig.8 PIMI S, images and quantitative results of PIMI S, data in the naso-
labial sulcus region of stroke patients in the facial resting state at di-

fferent times

stroke patient’s

a  stroke patient

’ prognosis }f 250
|200
: 150 2
. 100 8
‘|50 e
0
250
2 2 200 ©
Bz ‘@ 150
g £ 100
= =50
0 0
0 300 600 900 0 300 600 900
pixel position pixel position
100®
z 80 _ 120
& o0 Z 80
= 20 .8
0

00 300 600 900
pixel position
TE19 M7 v £ 35 B IR v DX Sk A Wit 2P RS TR AN [|] i [ B 1% PIMIT S, (&
15 R H: PIMI S, $dii &b 2

Fig.9 PIMI S, images and quantitative results of PIMI S, data in the naso-

0 300 600 900
pixel position

labial sulcus region of stroke patients in the teeth bared state at di-

fferent times
XA AR, SR RS S, g mT L
P R SRV — I % . T s LR 3 DX R0 2 A
WA Y S | (LA — 000 550 Js 9 o o WA O S Al 11, B 550 J

T —MAE ;LR PR IILX S R i W (A W 2, A R
KR o

4 % it

XX S BT EBEA T T PIMI A%, HX B R 14
SEFRERIEVEAT T 50 AL Ao By, 45 SR & 81, PIMIL S,
PRIAGF fE RF F0 £8 35 T 3 5 5 9 ) s AL R R A X 1), ik
RN BRI S, EIREFIE EA B i i FR 1, ki 2 o
B BRI R S, B IR ARXERR, B BUR IR
BEIRI S, BIRER B A8 1h , 3231 a5 AR A9 X FReiR
A, BEEBEFIER Y BH U D 5 SR AR
TR BIREA AT — 25 B0AIE | 25 A TR 2% 20 7 i 0F
FEHET PIMI ARG A v i 25 T SO R AR 14 1
BBRIE,

& % x #
[1] GUAN X, XU Y, YANG Sh, et al. Research on the relationship be-

tween the characteristics of traditional Chinese medicine facial diagno-
sis and disease[ J|]. China Journal of Traditional Chinese Medicine
and Pharmacy, 2022, 37(2) : 902-905(in Chinese) .

R IR N A P EISRE SRR KRR, e
BEZ % ,2022,37(2) :902-905.

[2] YAN X J, ZHOU M L, QIAN P, et al. Research progress on the ob-
jectification of TCM face diagnosis under the background of its clinical
application[ J ]. China Journal of Traditional Chinese Medicine and
Pharmacy, 2021,36(4) :2199-2201(in Chinese).
JUREAE R BRIE, SE. AR RS 5T S R WAL BB
JEL1]. hdbrh B2y 2%E,2021,36(4) :2199-2201.

[3] ZHAO]J, LIU M, GUO Sh Zh, et al. Analysis on the facial diagnosis
objectification of traditional Chinese medicine[ J]. Tianjin Journal of
Traditional Chinese Medicine,2017,34(10) ;718-720(in Chinese).
B X S A RS AT R AT [T ], Rt
R EZY,2017,34(10) :718-720.

[4] REPORT ON STROKE PREVENTION AND TREATMENT IN CHI-
NA WRITING GROUP. Brief report on stroke prevention and treat-
ment in China,2019 [ J]. Chinese Journal of Cerebrovascular lar Dis-
eases,2020,17(5) :272-281(in Chinese) .

P A R G ) S AL R R A P BT IR R 2019 ) 4
BT v B A R 2% 25,2020, 17(5) :272-281.

[5] LIULQ,PENG M H. Infrared thermal imaging evaluation of 60 cases
of central facial paralysis treated with acupuncture and medicine[ J].
Health Protection and Promotion,2019(8) :98-99(in Chinese).
XISLHE, AL, LLAMPIRGIT T 2525 SR YT T X P T RE 60 171]
[J] BUARSRAE (TR ,2019(8) :98-99.

[6] LIUXL, HONG W X, ZHANG T, et al. Objective assessment of fa-
cial paralysis using local binary pattern in infrared thermography[J].
Journal of Biomedical Engineering, 2013, 30( 1) 34-38 (in Chin-
ese).

XB e, BESCae ok i 5. FETLLAMME LBP (Y IRE & W PPAL 77
RN AR TR ZRE, 2013,30(1) ; 34-38.

[7] LIH]J, SHA Sh, LITT. Study on facial infrared imaging diagnosis

method[ J]. Chinese Journal of Basic Medicine in Traditional Medi-



578

Bt

2023 4F 7 H

[10]

[11]

cine. 2012, 18(7): 787-790(in Chinese).
A, I, A RO RS RO R [T, P E b g
fili 222438 ,2012,18(7) : 787-790.
QIN Y, ZHANG W Zh, CHEN Y, et al. Characteristics of infrared
thermography in the head and face of stroke patients[ J]. Chinese
Journal of Basic Medicine in Traditional Medicine, 2018, 24( 1) ; 54-
55(in Chinese) .
ZRER SR SCAE, BRI, 45 i XU 3 S 1T 3 £ S0 PR PR AE ) R
[J]. W R PR 2R 24k, 2018,24(1) ; 54-55.
HUANG X, ZHANG G M, GAO Y, et al. Analysis of stroke cases
with unstable walking based on wind [ J]. Global Traditional Chinese
Medicine, 2020, 13(8): 1364-1366 (in Chinese).
B SRR, A ARURIRA T E AR A T G A T D]
ERHPBE2,2020,13(8) ; 1364-1366.
ZHU M F, WANG Ch X. Case report on comprehensive management
of patients with post-stroke depression and insomnia with cognitive
behavioral therapy[ J]. Chinese Journal of Stroke, 2018, 13(5):
504-507 (in Chinese).
KAESS, RS, LLAKIAT AT 406 8 B P 5 AR £ S i
MERBIGEL]. T EA PR, 2018,13(5) : 504-507.
LI P H, YANG T, MENG Y. Therapy of integrated medicine in the
treatment of progressive cerebral infarction for one case[ J]. Chinese
Medicine Modern Distance Education of China, 2016, 14 (10):
132-133 (iin Chinese).
ZEME SR IH EB YRS AT B AESE 1 B[],
[ rp B2 2 BRI FE 2L ,2016,14(10) ; 132-133.
ZHAO J, LIU X F, XIONG J C, et al. Investigation of skin struc-
tures based on infrared wave parameter indirect microscopic imaging
[J]. Proceedings of the SPIE, 2017,10250; 1025000.
WANG W Z, YADAVN P , CAO Y , et al. Finger Skin super-re-
solved imaging based on extracting polarized light field[ J]. Optik—

[14]

[15]

[16]

[17]

[18]

[19]

[20]

International Journal for Light and Electron Optics, 2018, 180;215-
219.

ULLAH K, LIU X, HABIB M, et al. Subwavelength far field ima-
ging of nanoparticles with parametric indirect microscopic imaging
[J]. ACS Photonics, 2018, 5(4) . 1388-1397.

LIU X,QIU B,CHEN Q , et al. Characterization of graphene layers
using super resolution polarization parameter indirect microscopic im-
aging[ J]. Optics Express, 2014, 22(17) ; 20446-20456.

LIU W P, XIONG J C, LIU J, et al. Polarization multi-parametric
imaging method for the inspection of cervix cell[ J]. Optics Commu-
nication, 2021, 488 . 126846.

XIONG J C, LIU X F, LIU G S, et al. Characterization of Komaga-
taeibacter xylinus by a polarization modulation imaging method[ J].
Journal of Physics, 2020, D53(12) . 125403.

ULLAH K, LIU X F, KRASNOK A, et al. Resolving the multipolar
scattering modes of a submicron particle using parametric indirect mi-
croscopic imaging[ J]. Photonics and Nanostructures-Fundamentals
and Applications, 2018, 30. 7-13.

MA Y, MA X K, WANG B, et al. Anatomical study of nasolabial
fold[J].
2011, 17(3) ;: 161-164 (in Chinese).

o L, B, 5. SRR ()], hARBE AR
A, 2011, 17(3) ; 161-164.

WEN Ch L, LUO S, HE L J. The latest research progress of naso-
labial fold anatomy and related facial rejuvenation treatments[J].
Chinese Journal of Aesthetics and Plastic Surgery, 2021, 32(5):
277-279(in Chinese).

SCERE, B TR ISR SR IR AR R DG THT B AR AR AR VR YT Y i
BT (1], P ESEARIEIN R, 2021,32(5) : 277-
279.

Chinese Journal of Medical Aesthetics and Cosmetology,



