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(PF), and systematically evaluate the effects of different processing methods by combining chemometrics and electronic nose
technology, and quality states on its main chemical components and odor characteristics. Additionally, correlation analysis was
conducted to reveal the relationships between chemical markers and electronic nose responses, enabling a multidimensional
comprehensive evaluation of PF quality. Methods HPLC was used to establish the chemical fingerprint profile of PF, and the contents
of glutamic acid, glycine, taurine, and alanine were quantitatively determined. Chemometric methods, including cluster analysis (CA)
and principal component analysis (PCA), were applied to evaluate chemical differences among different samples. An electronic nose
was employed to capture olfactory information, and Pearson correlation analysis was used to construct a model linking chemical
components with odor responses. Differences among samples processed by various methods and quality states were systematically
compared. Results An HPLC fingerprint profile of PF was established, identifying four common peaks corresponding to taurine,
glutamic acid, glycine, and alanine. Peaks 1, 9, 11, and 12 could distinguish between fresh PF microwave (XW) and spoiled PF
microwave (FW) processing methods. The similarity of chemical fingerprints among 48 samples with different processing methods
and quality states ranged from 0.793 to 1.000. The established fingerprint method demonstrated good specificity and could differentiate
samples of varying quality and processing methods, providing a reliable tool for quality control and evaluation. CA and PCA results
indicated certain differences among PF samples of varying quality and processing methods. Quantitative analysis showed that the fresh
PF drying (XH) process best preserved multiple indicator components. Electronic nose detection effectively distinguished samples of
different quality and processing methods. Correlation analysis revealed that glutamic acid was significantly positively correlated (P <
0.05) with electronic nose channels 1, 2, and 4, which are sensitive to alkanes and organic volatile compounds, indicating its potential
as a core feature component linked to electronic nose responses. Conclusion This study is the first to combine HPLC fingerprinting,
multi-indicator component quantification, and electronic nose technology to establish a stable and reliable comprehensive quality
evaluation system for PF. The method exhibits good repeatability and discriminative ability, enabling effective assessment of PF quality
in terms of chemical composition and volatile odor characteristics, particularly distinguishing fresh from spoiled states. The fresh PF
drying (XH) process maximizes the retention of key amino acids such as glutamic acid while maintaining odor stability, making it a
superior processing method balancing component preservation and quality control.
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FS o3 TEAH N 28 150 LN 2 R 2R MG R
245 REHEEARLE  FEWA “2.4.47 TURIRE
o B VAT, IR “2.2.17 TR ik S Ak 3T I
HEAIRENE 6 Ik, 1CRIEmEAY, FRiHE RSD ﬁo
SR ERRNER . HAR. 4R, WaRRE
THIA) RSD 4354 1.94%-. 0.20%- 0.87%- 1.91%,
SRR ZAIHE L R
2.4.6 FREMRLE  HUR 0 (5 XHD HERA
PRSI, 0 BITERI &S 0. 24 4. 8. 12, 24h,
iR “22.1” IﬁT@ AR AT I E, DRI AR,
i RSD fH, ZRIHHEAFREGEAR. HER.
T2 . TN BRI THIAR ) RSD 43714 1.98%- 1.21%-
1.91%-. 1.91%, 258K HALE M IEHAE 24 h HEE
PR IT.
247 BHEMWHRE BUBZRKHAK (45 XHD &
i, MR 2237 IR PATHIS 6 ik
ﬂﬁ SRR e, Tl ST AR T SRR B A
SR HARAER. HER. FR. WaRR
B0 RSD 43518 1.65%+0.90%-0.54%+0.89%,
SR EFHZ T EERE N R
2.4.8 JNFEFENCRRE  FREUGEERNB K (i
XH1) 27025 g, FERE, FATFRE 6 4, 1%
T RER R AR 100% 0 LA NS 8 V0
F 8 “2.2.37 0 R 72 4 il s v, #4518 “2.2.17
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TN G 2 BRI 2« ZERBERIR HER. 4. A% XH A THERRIRE 5 MCE M i i il

ARERR . AR YR EWCR 5 5 99.6%
103.3%-105.1%+100.0%, RSD 735’4 2.99%.1.03%-
0.55%- 2.86%, AiRFWIZITIENEREE BRI,
249 FEMEEER 48 HLFER AR R %29 0.5
g, KEEWE, %W “2.2.37 T F 7k &R i
W, TR 2217 TR Rk, SR bRE 2%
BT EENE . SERNE 1. X 4 PP RERIEAT 4
FebrdlIn Z b el fn, (1) BERR: OfF 4,
XH BRR & B (5.01~8.07mg/g), a4l
M AREREEREEN—H; XW Rz (279~
4.57 mg/g); XS HEBIKAL, XS1~XS4 LA
/& 1.1 mg/g, ZLZ2NEHFEAEAIK. QB
4, FH &8 2.17~3.01 mg/g, ML XH Kig
NFE; FS BEFES TS AR AR R B A (1.20—
5.80mg/g), JEIAEEGERE XS 4 FW HE K
BRBRMWIE, ZHFEN<2 mg/g, @KTFIE XW

BRI IRR K. (2) HAK: OffA, XH HE
FR Rt gn 5 S Fr et i (4.27—7.42mg/g), A4 ff
AHEAR G ER AR ; XW J52L B i H R K
TE$ETF (5.64~6.19 mg/g); XS H R FEETE 2.88~
574 mg/g, BT XH. XW. @FM 4, FH.
FW HZBR B E T X R EEH, 2%8<2 mg/g:

FS JE R @R 2 (6.13~6.67 mg/g),

BN B & R e s 000 . PT A XH T 2%
AR BRI FEWCEREE G o 2E0) H 22
RATE . (3) AR TR AR S D08,

FHBE LG EEARE S, O WM, XH FER
14.01~21.03 mg/g, NAHEE; XS, XW 4R
AR . @EMh4L, FH 2ERIR S XH #iT, %
IR EEAR /N FS3. FS4 AR X ik (5.92~
6.79 mg/g), IWFEH 50%; FW IRk 9~11
mg/g, FHEL XW BHE R, A1 XH AT o RKRE i

1 BHABIMHAZENEER (Xts,n=3)
Table 1 Assay results of 48 P. fucata samples (X £ s, n =3)
- JFUi 4 HU(mgg ) - J i $/(mgg ™)
BHER HEmR AR W BER HaHER R S

XH1 6.46+0.53 427+£050 14.01%£0.51 2.38%+0.09 | FH1  2.71£0.51 1.51%£0.12 14.17+£0.60 5.08+1.50
XH2 7.53+£031 5.01£0.12 19.12%+0.34 3.89%0.18 | FH2 2.754£0.83 1.69%+0.51 14.89+4.47 5.584+0.14
XH3 8.07£036 5.11£0.08 21.03%+0.73 4.20%+0.27 | FH3 2.17%£0.31 1.31+0.06 12.33£0.15 3.93+1.43
XH4 7.15£040 451£0.10 1941%£0.74 3.74%£025 | FH4 2.44£0.06 1.35%£0.15 1256188 4.68+1.24
XH5 5.06£034 6.66£025 1848+0.21 1.99%0.14 | FH5 3.01£040 1.70X0.17 1544+£143 553+£1.88
XH6 6.14£099 7.11£035 19.06%£0.55 2.21%£0.05 | FH6 2.61£0.06 1.41£0.08 13.08+0.34 5.111k1.46
XH7 5.01£0.76 6.72£091 18.15+2.06 2.04%0.19 | FH7 2.55+045 1.41%£0.18 1296%£1.79 4.96+222
XH8 6.58+1.72 7.42+1.02 19.93%+233 2274023 | FH8 2.75£040 1.524£028 13.51+1.79 5.554+0.19
XSl 1.03£1.26 3.79+£028 15.79+1.42 1.2440.09 | FSI 1.20+£0.40 2.79+0.28 13.31%1.79 0.94%0.19
XS2 1.03£1.25 3.68£0.07 14.354+0.85 1.234+0.07 | FS2 1.75£036 1.06£0.33 5924217 1.04%£0.18
XS3 0.79£0.17 2.88%£0.79 14.32+4.11 1.20%+0.26 | FS3 246031 1.32%0.18 6.74£1.18 1.55£042
XS4 0.77£0.05 3.08%£0.70 13.02+2.87 1.03+0.21 | FS4 2.53£0.18 1.32%0.10 6.79£0.68 1.59%0.48
XS5 3844274 495+1.65 1438%+446 1.60+0.01 | FS5 4.67%£0.56 6.13%=1.17 17.87£2.58 2.471+0.71
XS6  3.64+235 4.60%1.19 13.83%£3.70 1.62%0.15 | FS6 4.07%£0.78 4.84%=1.35 14831423 2.061+0.44
XS7 3294232 472+147 14721469 1.66%+0.03 | FS7 5.16%£0.06 6.372049 1885+1.15 2.8440.99
XS8 436+£3.51 5.74%£241 1730x6.77 1.79+0.24 | FS8 5.80£036 6.67£0.69 1923+1.43 2.95+1.04
XW1 279+144 264£0.16 1040%+049 2.17%0.16 | FWI 1.80+0.23 1.74%0.16 9.05£0.21 2.68%£0.95
XW2 335£1.79 3.07£0.06 13.96+046 2.58%+0.13 | FW2 0.47%£021 0.48%0.14 598+1.66 2.13£0.19
XW3 328%+1.70 3.05£029 13.78%+0.79 2.57%+0.26 | FW3 1.394+0.30 1.36%0.30 736176 2.01£0.43
XW4 321£039 2.62+£040 12.56%+0.78 2.37%+0.19 | FW4 2.2940.19 0.85%0.02 8.53+0.31 1.58%£0.07
XW5 457£0.69 6.13£0.74 15.86%+2.01 1.89%0.16 | FW5 1.08%£020 1412022 10.59+1.72 2.59+1.47
XW6 3.99£0.50 5.64%+0.69 14.71+0.80 1.69+0.21 | FW6 1.00+0.53 1.184+0.53 9.02+3.18 1.82%0.83
XW7 429%£0.62 589+1.02 1519+1.52 1.78+0.26 | FW7 1.05+030 1.254+0.28 9.39+1.82 2.21%1.20
XW8 443£0.05 6.19£0.13 1552+1.78 1.82+1.16 | FW8 1.194+031 1.48+0.23 10.80X1.60 2.69*1.51




5450

PER 20265£7H B57% B 148 Chinese Traditional and Herbal Drugs 2026 July Vol. 57 No. 14

fF2EMIR; FH BG4I fa e Mk, FS K
JE IR 5 AR R . (4) TN R : FH N &R &
EER; XS, FS WER & =R XW 5 FW HE
PR 72 S de /)N, BTGB ANE S B P 2% . 45 LmT A, XH
T TZ&MN, WTEBIRERERR . HERR. 45
RS IE I B S FE R s XS EIE IR FE ™ &, T
PakEi s XW Ed, dofae ittt . FH B )E
A-REFRPUAT R AE Jidcom; FW SR LR 2 TR T
P/, WO R S SR AR e s FS RRMR IR RIR
&R, g HIAAE . BN N T T 25 Rk
A IR 3504 2 AU T B A B S R R AL L S B &

ANEN T T2 BRI ER R FE ML, 7£ HPLC
BOLENE R iy S 8 R A R, Nitb—%
BAEAFEIN T T 25 MRS, X2k A = 5%
e, AR SRE R T S AR E (5 5, A
PR R VERHIE 4 BEAR T BRI RE L 22 57
25 HFENE
251 HWFENGERME BC“2.17 TR0 LRk
PIRES TS, B TORIITR, i 3 50, e
FRECKY K 10.0 g, BT 20 mL | EUf Y, fReefEss
O, =E [(25+£2) CJ & E 74 30 min, Ff
I . AXERSEORE . BRCRERTH 30 s,
FE SRR H] 30 s, KK 5 min.

FEIKERICE : 8 MEIRAS (3R 2) FR IR fry At
R 2218 s ol WO A A . S Y T £ o vl T ]
[EEEZE I A,  DARA LR A3 i B M e

w2 BTFEERERT

Table 2 Sensor array of electronic nose

FRIRAR A SRR KU
TGS2610 FEESE AR A Hmy
TGS2602 #ERMEENAED IS
WSP1110  Fifig IS
TGS2611 k. Tk IS
WSP2110  #ER AN G VAR IR TS A4 HRmE
TGS2620 L. HHLIAEFIZES Hmy
MP-5 — A Hmy
MP503  ERMAENNEY (WO, B Fn®

252 HTRAEETCE S i REEDFEALE 8
A ks L F FBE ) S AR A B AR, A5 T 24
Nz T JE S v b, ARFATHAB AR,
T B AL IRAR B RS B L 24 B 8 s

WK 9 s, & LERAMMMLESA 5, H
PR E AR RE B AP AF e 22 5, R T A

XS 2 100 150

~ 50
XW 0 t/s

El8 mFRLRRRMS TN
Fig. 8 Average response curves of electronic nose sensor

array

FLBE/KQ

0 50 100 150 200 250
t/s

B9 6XBIRAFANTEIMMNEL (X£5s)
Fig. 9 Average response curves of six types of P. fucata

samples (X + S)

X 3 AN TRL B e FEAN AL B2 7 sCRIREA o T3 Lt SR
AW 5 2 A7 T AR FRLBEL X ), A ot S A T B
o AEAFDRTEEEE T, AR L2 T 2t e min 4 J s
LB AR L LSS R O B SN BENER 5 S P
TACEE R BB WAL, TS s A B Y
HLPH R AT AR . FEZE RS B, ST
FEA R ZE B0, 110 T8 WL b TR B AR FR A 1 22 5
K o
253 HAE AT ONE ORI R AR A
I A RAE, SR PCA TiER Ba b 22 — 4k, JFer
H TV ER B 10 R T 6 JEHEERIAREAE "4k
AR ARG, e, PCA AT 2 A3 ok i) &
R Z DT iR AT 99%, 1% —4ERGERENS AT 2L
AR A Bl 1) 222 SRR

SRTTIL, 6 NIIAE PCA FAIH X 73 REF,
KIREWIE, 2 —DRYIMRAS 54 & E X )
i P R AT AR B RS S o 5 R L
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o FH M BN R, BARFEEIE PCL 7 Mo An,
A B FS N . NP
751 A FW RFEARALT A M X8, 5 Wit A A ) B v T A
¢ XH “w N \ N PN
“ v XS F X35, 368 PC1 3 2230k Bopn i FE 5| S () 45 Rk
o & XW N — N — N N
S ¢ “‘ % + MR 2SR . MFEGEEEE T, AFELGSFE T A
X 254 @ Lo N PR \ N
= ® :b B R ot R ST B
= v N (Y 2 N N .
s o, a Yy . WA 2 18] B A B HEIT, AR ATS TR A 0 Bl ST
I o N g 1> NN N
g 25 ¢ N\ ¥ (PIEREIRIX I It AL 1 3 SR AR ) 22 57 BE 9 B
g O o ST o N Y R TR B SN
. 8 v ARG, R B L Xk
JS 5 B TR AIE 1) 5 1 B R W 2
—4 -2 0 2 N —t
PC1 (96.9%) (X 10°) B 11 AP SR IR FESIE 20 50 80, 120
10 —4% PCA H3EDTH s 4 /I\Hﬂ‘lﬁj)ﬁ\ﬂ%;%ﬂg 6 %@%%ﬁﬁ%ﬁﬂuﬁMEGﬁ&
Fig. 10 2D PCA data distribution RUEEFER, 04 BRI B REAMIE AR % AL T
00008 ° ?Z' 96 000 g ;IS{ 96 000 g ll;ls-[ 96000 g ?s{
& Fw A& FW A FW A FW
0.0006 ° X 2ol $ X 2ol v X 2ol o X
B & xXW & XW & XW & XW
& 0.0004
88000 88000 $8 000
0.0002 ﬁ E‘”i"fz R K ,&:jil_ &° ¢ al Du’: A"
0 840000 840001 @ 84000
80000 90000 100 000 10000 20000 30000 40000 20000 40000 60 000 40000 55000 70 000
20s 50s 80s 120 s
woo | G 000 © FH 20000 {® FH #% w0 Fu $F
| FS o FS g Fs e
. 00004 g;‘g A FW A FW
30000 0003 v XS 30000 2 i;‘ 30000 2 i;‘
9‘: [+ l-:H &« XW & XW & XW
20000 . 2 23« 0.0002 20000 20000
bk &, < A, £
E-E‘é v i? 00001 A £
oo | Sgu e o 10000 { %" 10000 { © &
0
84000 88000 92000 96000 10000 20000 30000 40000 20000 40000 60 000 40000 55000 70 000
20s 50s 80s 120 s
60000 . 60000{© FH o o FH 600001 © FH "
“ o Fs T 004 o Fs E Va
: A FW A FW A FW 2
50000 50000 { & xH & XH 50000 & xH
v XS . 0.0003 ¥ x5 v Xs &
2 @ FH * XW & XW e XW
S 40000 E E\SN 40000 - 40000
n 1
30 000 A_i\'l 2 g 30 000 "”_fﬁ A 001 30 000 aa X0 'u&l
Oap o & XW o 8
20000 L_° 20000 0 20000
84000 88000 92000 96000 10000 20000 30000 40000 20000 40000 60 000 40000 55000 70 000
20s 50s 80s 120 s
75000 75000 ae B500]g py e FH
sio i o Fs S B Fs
65000 65000 65000 é )F(‘:{’ ’ 00003 2 ;‘g’
v XS v XS
Z 55000 ® FH 55000 o FH 55000 1% XW 00002 e xw
o
— JJI - o FS J&_ o FS 7:‘#.
! & FW Ll A FW .
45000 o2 & XH 45000 A o xi 45000 W oot
N v XS " - v XS P
o0 | © 0 ® Xw 350001 % * XW 350001 &
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11 BURREREE
Fig. 11 Scatter matrix plot
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Mgk, JAEXT AL BRI BN FRIRIE 2 18] s
MR ARTE, &I AT I 8] 52— r
BH N B S AR B BRI T REAT R, AN RIS HIAE 2 AN
R R R 2 e, R TR RINAR
HIRGE TR RS S . MRS, 20 s 5525
BRI T AR 73 B8 BERR S, 6 it 5 JR WL 38
. 50 180 s BB, FEA AL 2 Vi JEOK,
BRIDFLIBETEW . 1205 B, 6 SBEAI RN 2 Fik
B BRIK, RN REMEN R, RIEEEHE K,
i iy 5 JBS W o] RAFIX 43, AH [FDBETEEE RS R AS[R i T
T RI AR W] 71

254 HAEERS R Duplex HyEU4Z 7 03 1
E K SR s S R o I R B AR . B 2
e YR B A I Bl I FEARVE R EE 1 MRS,
b 5 32 0 1 B Y R Ok e AR & A AR AL IR
A, I R AR B it kA EE S,
SPLSTEEANBIE A I 2 E o . IXFES R I 25
RS A I A B D FEARFIA AR AR, 93D 035 I
B, Az Ee . BRI BEdREN A
RN BB AN 3 BT

R3 OBHNETFEREENS

Table 3 Division of P. fucata electronic nose dataset

el gi ks Mt | 251 %Eiii IR SRS
FH 8 5 3 |xH 8 6 2
FS 7 5 2 | xXs 8 6 2
FW 8 5 3| xXw 11 8 3

255 SRR T SRR LI 5
A L% (tabular prior-data fitted network, TabPFN)
SRS BRI T SRR AT 40 2K i BE R
X —AESISR, TR TSEIERE S MRS EEE
Fo), AR TEME. JE&ME. THASE. BRE.
W P S AN 2 ) 5 2 PR A . DL, AR TR
I G 75 EET AR, B I — T I A i S8 A
2%, TabPFN f& Bl Transformer ff)_ I R 3C2% 2] g

A H SIS PONFE A B G510 R, B
R A, BB T & B 5 A S A 1 i
A, JUHSE F T AHE T BRI/ AS LT
SR - AR T 3CFF1R EAL (support vector machine,
SVM) FIBEHLARHM (random forest, RF) 1L 45541
T, AW TabPFN 3225 T LR A
[Al: 55—, TabPFN L N/INEARZFMG B &t il
RS AR BT, SR T FEE R

AR, TEFEAEARIIFMG T, TiRefR
FRE SRz AR BE S, AR GENL a8 2 S T A NREA
s R 5 Bl A Sz A R . 5
TabPFN JLFHEFshiZ, BEBH@E S — KT e Rl
AT SERATRTRM, BT SVM R 5 & R
. RF TR EE SR LSS E RS T
MR, W T NIRRT G R, 1T T Ok
MEWHES E M. % =, TabPFN 3 T
Transformer [¥)_F " SC22 2L, AW B hiiHe )12k
FEAREHMFEAZ MM EREMK R, TTHN TR
R R ] 3 B s B AR 2R . 28 BN B R A
SR SRR, ARG T A A T BT R B A
HHTHRHME R B S5 S50 . [Fk, TabPEN MH#T
SVM. RF ZEgiplas2a > ik, BiEH T A5
HFEARE /N, RIS A B 25 R R &
(R BR A LT S 23 AT 55

# 4 74 TabPFN HIE(EER AT 58 6 73R4T
ZHRERREE R . NRPTTLES, Bk
FEARIREUE RN, W 28 Te 2 358 1B
TR CE, HIAT TR, KRBT 6 25
RFEARA HE R AmEe ). BRmS,
FH. FS. FW 3 KB SAEA 9 52 45105, XH.
XS+ XW 3 Kb AL FFESLI T 100% E#50 25
IXVEEH TabPFN AMYAEE A 850X i 5 5 B 0 2
RBEFEA, BRI F N 7 R E 2 57 1) R
Ho G5 R BIAE T TabPFN 78/ MEA A AT
BE 70 70 1248 H 7 B 1 R 1 S A i 7 A (AR 3R M
3, X v AR RS 2H 1) 1) 3 SR ) R A P &

F 5 /& TabPFN LN LR A FE 7 SRR A
AT EE R, R TIX 15 AN IEEAS i Ft)
MR 73 A 1 Do

IR T, 4K 22 BORE A I 3 TR0 2 5 e
Yigid 0.80, I H S v R A A B0 ) A

R4 BHRABRTEERN 6 HARIEENE
Table 4 Six class confusion matrix of P. fucata electronic

nose samples

FE FH FS FW XH XS XW

FH 3 0 0 0 0 0
FS 0 2 0 0 0 0
FwW 0 0 3 0 0 0
XH 0 0 0 2 0 0
XS 0 0 0 0 2 0
XW 0 0 0 0 0 3
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®5 TUUERERLER
Table S Predictive probability results

MIREEES TR

FF it FH FS FW XH XS XW
1 099 001 000 000 000 0.00

2 097 000 0.02 000 000 0.00

3 099 000 001 000 000 0.00

4 0.00 097 001 000 001 0.00

5 0.00 099 001 000 000 0.00

6 0.00 006 093 000 001 0.00

7 0.04 003 093 000 000 0.00

8 0.00 001 099 0.00 000 0.00

9 0.00 000 000 09 001 0.02
10 0.00 000 000 097 001 0.02
11 0.00 001 000 001 097 001
12 0.00 001 0.0l 007 088 0.03
13 0.00 000 000 002 004 094
14 0.00 000 000 020 000 0.80
15 0.00 000 000 001 000 099

VB TabPFN 7E/r2K ik F B mAIMBEEE. &
FAFEA) B R B R )E, MO BT
JE VLt BT i A A i T 2R3 A A
BERTG T AR BRI D MO R R
Iy, Bl FW REAS 6. 7 B CIEREIRA], {H [FK
3 VST et BT RS O R 2R IR T TR, 1K
SRR A R SRR 2y S . [FIFER, XS
FEAS 12 5 XW FEAS 14 X ST 200 7= 48 T /b &

TRV, ATREE T AE AN Ty =03 8 AR R AE 2
T o AT 5 TabPFN AR 7E BT MR A 355
DLT IEM S, R R R BAE BT, 3 —2DE
JE T TabPFN 7E/IMEAHLF 853 FAT 55 H 1 58RIZ 1k
YERE, MR AR AR R T AN E) 0 77 =20 1)
R AR ALY

2.5.6 AEMEEEN R RIIEm AT
EALRAS BB v 8 AR IR AR F XTI BR R A 732K
SERIOTUBREE, AERFRNI R4 5 MREEA AR (1
T, 4k%2RHA TabPEN SyE#ET 4125, FEHE L BT
FAL AR AR L . 3R 6 o BIR FH B —fE K
e BELI N7 20 s NI, TabPFN BEEUZE 6 25
WIRRFEAR 3 BAL S PR IEFERE LS SR . BARR
G, 8 MERIHEG—ENHIRIG 1, X
HET UL T 5 1 G e 28 3] ) 1) 45 SR A
T BRI RE R EEAL RS RS A Sl I
VB R R 4 R M SRR 22 5 o Hor, AR 1~
3. 5~8 {EATA BRI TN I TR 2, Sl
T 100%IER R, 0B IR S A8 SR LR AN [F) N T
N B R N 2 B 5, 2R X 4 B A 7R 4
5RFIERE ). ML RRRS 4 TEEE S BT A e ot
FEAR PRI TIRE, FE— MREA B A5
Wi, FEEZAR IR B AEIX 2 SRE A b [ R AR A A7 A
FEABATE o 3% 6 FRI45 B A 22 AL AR 0t 43 2R DTk
Z, BRI ATSEIUE R B, A B AR TR
TERGAAFIERHEE S, PRI B XK

F6 8NMEREEH 6 PR BIEE

Table 6 Six class confusion matrix for eight sensors

v o ka1 k%2 R IRER3 TRk gR4

Fhi FH FS FW XH XS XW FH FS FW XH XS XW FH FS FW XH XS XW FH FS FW XH XS XW
FH 3 0 0 0 0 o0 3 0 O o0 o0 o0 3 0 o0 o0 o0 o0 3 0 O 0 o0 o
FS o 2 o0 o0 o0 o0 02 0 0 0 o0 o0 2 0 0 0 o0 0 2 0 0 0 o0
FW 0 0 3 o o0 o o0 0 3 o 0o o0 o0 o0 3 o o o o0 o 3 0 0 O
X~k 06 o o 2 o0 o0 o0 0O 0O 2 o0 O o0 o o 2 0 0 o0 o0 o0 1 0 1
XS o0 o0 0 0 2 o0 o0 0 0 o0 2 o0 O 0 o0 o0 2 0 0 0 0 o0 2 o
Xw o0 o0 o0 o0 o0 3 o0 o0 o0 o0 o 3 o0 o0 o0 o0 O 3 0 0 0 0 0 3
- LIRS fRI&ER6 k%7 fRIRER8

i FH FS FW XH XS XW FH FS FW XH XS XW FH FS FW XH XS XW FH FS FW XH XS XW
FH 3 0 0 0 0 o0 3 o0 o0 o0 o0 o0 3 0 o0 o0 o0 o0 3 0 0o 0 0 o0
FS o 2 o0 o0 o0 o0 o0 2 0 0 o0 o0 o0 2 0 0 0 o0 o0 2 0 0 0 o
FW 0 0 3 o o0 o0 o0 0 3 6o 0 0 0 0 3 o o o0 o0 o 3 0 0 o0
X$ 0 0 0 2 o0 o0 o0 O0 o0 2 o0 O o0 o0 o0 2 o0 O o0 o0 o0 1 0 1
XX o0 o0 o0 o0 2 o0 o0 0 0 o0 2 o0 o0 0 0 o0 2 o0 0 o0 0 o0 2 o0
Xwo0 0 o0 o0 o0 3 o0 0 o0 o0 o0 3 0 0 O o o 3 0 O 0 0 o0 3
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HL 7 S PR B (1) 2 AR AR R S L A B, AT
Perm BRI S X 2R

R T RIET 8 AL AR I ER IR RE A 72
TRIMER LS R, s T Ml A 8 ML RES 1 HLFE
Wi S A Rt A, TabPEN S3EXT 15 AN IR
FEAR DI TUMME R AT DL BARRTE, f2IEEE 1~
3. 5~8 MIZEMFE A B 3= BAE B B — 2K
AINEZR TR KT 0.90, X B #4
JIP RS IR b, R e fh B B
RIS R AR X 0 BE T 0L AL T o 85 T A et

d I T-2REEAS, A AR IR a2 R BLAR E HLAI ) 1
5o MRS 40, ZMERRPREGEYIE
T HAR RS, IR BIILR . Blinfts
JEREE 4 KRR 10 ZEEE ST 1 28R
N 0.44, TAERE SR SRRy 0.54, i
WAZARIRAR AT IX 2 JRME i AR R RFALE R 3 FE 0
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