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Abstract: Hyperspectral image ( HSI ) technology is a new detection technology that detects the wavelength
in the range of visible light spectrum and invisible near—infrared spectrum ( NIRS ) by hyperspectral camera,
and receives the reflection information of hundreds of different bands contained in each pixel to form a three—
dimensional image. HSI can provide rich spectral and spatial information, and has the advantages of accurate,
real-time and in—situ. In recent years, HSI has been widely used in the field of medicine. In the future, HSI will
play an increasingly important role after combining advanced technologies such as intelligent Al, 5 G and big

data block—chain. This paper reviewed the application of HSI technology in clinical medicine, traditional Chinese
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medicine, pre—clinical medicine, pharmacy and other medical fields, and prospects its future development in the

field of medicine.

Keywords: hyperspectral imaging technology; clinical medicine; traditional Chinese medicine;

preclinical medicine; research progress
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Tab.1 Application of hyperspectral-imaging technology in medical field
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('scope of application )
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of tissues, organs and nerve fibers )

1i& 14 ( dental caries ), MEFRHGAE (laryngeal lesions ), IRFMEEIH — FLR A5G 2E ( ophthalmic
diseases —retinopathy ), B2 k#5155 — $ef5 ( skin injury—thermalinjury )

225 30k
( category ) ( reference )

e R [ 2

( clinical medicine )

1,33-34,2-3,
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H I 1 R 5 (Chemorrhagic shock ), ' 48 7R (renal transplantation ), i JIE Y Bz AR 34,42
( hepatectomy ), FABIMLAE ( hyperlipoidemia )
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Fig.1 Analysis flow of HSI technology
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BSIARE L EMGEIEEE (HSI tongue diagnosis image database)
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4 (name of disease) : W (stroke)
R (syndrome) : M3 MLHIE

(qi deficiency and blood stasis)
& (prescription) : ¥MEZEFE

(bu yang huan wu decoction-BHD)
R (composition) :
A (astragalus) 120 g
JII% (chuanxiong) 5 g
1= (peach seed) 5 g
il (lubricious) 5 g
¥ (usage) : =3, H3fk, /B : BKR
(doses, 3 times daily, 1 dose/day warm clothing)

BIHE (angelica tail) 10 g
7745 (red peony root) 8 g
445 (safflower) 5 g
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Fig. 2 Tongue diagnosis and treatment process based on HSI technology

2.2 HSUERN A T4+ MkEiny BEE HEK
X H IR 2 R R B SRR, R B 2 9 AT B AR (R A1
JLTARRTE TR ML GE = 2, Foh il o i s
FOE A B e AROE S Y BT ok R B ALIAR B B B
Fibo BIFFE B, 3 5 HST AR W EE 51 i 3 7 LT
Je N MR 7N S T IX B RO 1 i 2 A8 4k, T il £

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

fur) : W& (thin
moss) + BE
(thick fur)  J§&
(decant fur) &
& (greasy tongue
fur) . FE
(exfoliation) ~ 21>
% (less moss) ~ &
% (no moss)

SFrgE R (analysis results)
WS8R (Diagnostic result) :
& (Tongue color) :MRZTE (pale
red tongue)

HJ (Tongue shape) : FEK (fat) <
#iJR (tooth marks) ;

&R (Tongue) : EH (skewed) ;
ET4MK (Sublingual venae) : HH
(blue purple) ;

L (Tongue color) ; HE (whitish
fur) ;

&R (Texture of tongue coating) ;
#% (thin moss)

R BPIGITROCR , R T IR R BT 72 3800 A 4 = 45 3
ST ELAFH HST AR 1] %) 3 BE T IS B B Ik
EHEA TR, NI A R ESR AR , i 5)
RS R I R R .
3 HSIBEAREZEZRFEFFHLNA

AR, HST A AR AE 15 B2 2 Jy 18T A BfF 55 AR —

RO S

http://www.cnki.net



- 1364 -

ETIE 7/ M Vi

Chin J Pharm Anal 2021,41(8) ‘ JPA

I FEAL R BN, AR IR AR (AN PR R PR TR
) S H R R SR A 0 OCEE . H T B TR B
AR )y BB — R IR, S0 S SRR A% DNA 1)
KA, N T VR BE LG A Y T A R G ol i A
N BRI 5 A I A B A7 ., HSTE AR 1E
1 RRERR A B IG5 T A DA I B AR 8
B I3 5 S0 50 B IR 5 5 45 T R IS o AR
WEFE & B, Fl H HST £ A B8 1M 523X 48 8075 G2 )
(L35 AL L 328 P AR S 57 ) By B ), 3
R Fh A S ARG 175 BRI 9 1 B 5, 33k o 5 22
24 h R VREREE A 1 S 1F s 74 KR AT SE I IR
PR HA R Hoh Payne 2% 3L T HSI
AR WVRRAE , 8 X 4340 1 A0 AR 21 2% 1L A1) 22 53 953
PEXT FRA I T AL R B AT X Lo BT, o R e 52 T
Je )Lz Rt S0 B MR AL T I . 1A,
HSTEARAER 1 A5 KB 24kl T2 X T EIR
N g AT LUCERIR A 0 E A, 6T A L
KRR R A KA B, 57 AN, 28 SG BE 2 7 T
FH SR SCHRAIF 2T 26 BT, i BB R P HST AR 5 2
RIS GBI R A0 S N AR AT R
Mr A I FHIR 2 W AR A 7 i R vh 25 0 S P
4 HSIHEAREHZFTHAILA
4.1 HSTE AR T o2y b A IR S i) R s 4%
S 2504 ELOR AR 25 TRl 56 28 38 v 12 2 2 JR A ]
{e R T ) AL 58 I 2060 S BIAFAEAR KA A1
B PE B A T HST 4 AT 48 00 v 25 b1 R K ok
A B ) M T2 A AN RERBR
155 2256 S 590 %) JRy BRAE: | A5 R B2 1L T MRS i EDUL )
FOARY N . a0 HST R AR 70 M A [/ 25 9 10 D i
FEAT DAERE BE (95% LA 1) SEBI T B S5 8Bl 2
NSRS HACE A A A
SR IR AL A A AR T A A Ak e
BRI LI AS (I AS ) PEPES BAS A
FE NS B JERERI Sl 723258 A g ok
TR R4 U RO AR, PR T R4S B R IE AR
BRE A RO B 2 Rl 251K 5 Sl
Wi ULEE BHAE AT R AL S P 2 TR 2R A R
PERIFIZRE s %R 2R A A TR, 3 5 244
Al s WERR AR R 25380 ; s T R AR Y
FRAE R HER Y A BRSE R BR, HST AR 9E

RO

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved.

TE VG 25 25 5 3 (B4 BT L IR 24 . P 2 SRR R o
2 R 2 T R SR o 2% BR G
T 5% BR RS0 P B 484U 2
42 HSIHE AR T2 259
TSI AT TR R R S B AE . PRI
XA 2500 AT R B E BT G . HST 4
ARAALRE S 52 3025 1) 10 7 23 BT, 10 B S B 43
L, Bl 2 SR ) ST L AR SR A I i 2
FEEREOHT, SEBL T B S R AE R A T AL,
ST HST B2 5 e BN ] 0 (0 A I e X B 4
Eri 22, bt DL (AR A By (5 AR X 8
W 5 3 RS [RI C ER A 357450 (el 3 ), 4R/
W VR SR ) HST H AR SRIBAT - o R
SEILT RPHEAR - =R A DB E . Huang 2517
Zhang %17 3 ] HSTHEAR B RO 500 E R R
TFEI fr i PrELTE P RLB MR T A (1T 2 T
LA 2K S5 5 i, A5 S R 24 B4 A G AR RS
JETRE] 90% , ST T 25K BT
5 RERYE

HSI A ARAE S 1 R 0 JE 42 Ak AT B4 R
FiAR, HATHRVEFIE  TCHURAE A 2 3 T 9
IR — S L ) A FE T A S 5 HST
FRTEBE L W e RBFSE 25 W6 I 5 7 A5 31 1
Pz S, (AR i T HST R AR R B2 AR, M 7E
TR AR , B Ak P45 )5 TR AE— S ki 2 ] 0
g i R A T A, 2% s A R 4 b B A AL
R R R, BN PGB, R 1 b
B S R B i i B =700 3 T A AR )
B HST 4 AR B8 2, 5 635 i AG A T 35 A T B 1Y
PE— P A ML AE W R R AL, B
PR BE A B2 53 B H R 14 % Ji2, HST 4 A LA HOHS
RS UL U A L 1A |25 | W v LS W
T BE 24 450 1 10 PR s O S A, HST 4L
REGE AL g2 > FRBE - & 5K 23 5 & 4
B T AR A 56 SR, A B WS
R H LR TN BRISTT , FTRAL G S 57 32 2 Bl
R ) HST AR A LB BE 2 R T AR AR 3
W AE A AT ST B B A Tl , T T RETT %2
TR A5 A PR A I A AR K 25 TS ) T
B R )5, AR A SR 14 1 24 R 45 it A o
4 LA

http://www.cnki.net



‘J PA 25 ¥ S 2 E  ChinJ Pharm Anal 2021,41(8)

- 1365 -

B HEBIEES T4 R (HSI database analysis results)
EH R

(flavone mass

FEHE
H (green
ginkgo
biloba
leaves)

HEAMET
(yellow-green
ginkgo leaves)

FERRE

(sample collection)

HERLHT
(green
ginkgo
leaves)

ratio) (mg-e®g™)

4 (conclusion) : AREEFM (&A. BEA. FED) HEHHFLEXERSERS,
R EHEHRARE, SHTHXAE AR (The content of flavonoids in the

edge area of Ginkgo biloba leaves with different colors (green, yellow, green, yellow)

was higher, especially in the yellow Ginkgo leaves, and the content of flavonoids in

the petiole area of three different colors was lower)

3 HSIEASWREMHFHERSERSF
Fig.3 The content and distribution of flavonoids in Ginkgo biloba leaves analyzed by HSI
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