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Abstract: In real-world wireless electromagnetic environments, radio frequency fingerprint (RFF) identification systems
are inevitably affected by time-varying channel conditions and environmental changes, which lead to distribution mis-
match between training and testing data. Such mismatch causes notable performance degradation across time-varying sce-
narios, severely limiting the stability and generalization capability of RFF identification models in unknown environ-
ments. To address this challenge, a cross-domain generalization-oriented test-time adaptation method for RFF identifica-
tion was proposed. The proposed approach did not rely on labeled target-domain data and mitigated environment-induced
domain shifts by adaptively updating the model during the testing phase. Firstly, an Inception-based RFF identification
network was designed to enhance the robustness of fingerprint features under complex channel conditions by exploiting
multi-scale feature representations. Secondly, considering the practical constraint that neither source-domain data nor
target-domain labels were accessible during testing, a source-free and unsupervised test-time adaptation framework was
developed, enabling the model to progressively adapt to the target-domain distribution. Experimental results on multiple
public datasets demonstrated that the proposed method achieved superior identification performance compared with exist-
ing approaches, while maintaining strong robustness and generalization capability in cross-time scenarios. These results
validate the effectiveness of the proposed method for practical RFF identification deployment in complex environments.

Keywords: physical layer security, radio frequency fingerprint identification, deep learning, test-time adaptation, source-

free unsupervised domain adaptation

WimBEHA: 2025-09-25; fEEIHHEA: 2026-01-13

BIE1EE: i, guiguan@njupt.edu.cn

EETH: ExRALRREEL T H (No.62471247, No.62401281, No.62472019)

Foundation Items: The National Natural Science Foundation of China (N0.62471247, No.62401281, No0.62472019)



.14.

5

o

{18 47 %

B

0 3|5

ERLEE RS, W& S IMEETIRE S
AT B REENEH . BahH RS EDA
AT SE R B A& DAL ] O 22 Bl 5 R B % 2 NS &R
4, KXW FEOTEM AR, R %
BUGEAE B o B, g A GE TR
LT MACHE . #MELIEZH &, R
XL TRl B s E R g EmittEE, HIEE
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Rl S EOTICER 12 RO H R TR 2615 5 3R 30 HH AdURR 1)
LM R, XL ELAE AR B I R
5 MU I RFFRHIE,  IX EepAE 3 e DL i) sl
thid, @RS TR & AIE.

AR, e TIREE S >) (deep learning, DL)
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F AR b B G VA e . A T R — A Y
78 H bR S R 80d N

PRUEF) UDA T B i AE R G N A v, U
I % H R AR AR ATV IR . AR, AR SRR
EfEgsh, BT PUEMESERE, PR
R Te YT i U ARk, T ARG A

T L
DAC J—t L% ) S
| | | | | |
s | RF p
S0 o 1 O |
QAR
om0 | I
|$%ﬁ%§” mmﬁ||ﬁ%$ﬁ$@@m@ I e I %%|
E@W%LW@%L.E@?@_JL E#%_JJ@@
VT
SR E0()

B RATHLUSS R SO LB



%1

TRANAE BT EAE 2 e 5 M B MU RS I 18] R S AR SGR A T 15+

A, JoUR TG B 0E N (source-free unsupervised
domain adaptation, SFUDA) J5i% CL&1E H AR I |
5 o B DL BB o3 A ) iz SR, SR T
FESIHR ORI TP iZ o R AR, (AR SCHIE 7T+
EZ. I, BUAFHI R 2 BUN B S0R
SFUDA J7i2:: T H B %) (self-supervised learn-
ing, SSL)« AR LA e it oA 6 57121230, Ho,
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PRAER) T AE LA e o B2 R R R, BTGt
AR 55 07592 U AFAE AR B i B 55 1r) i, 3 BSOS
FET AT AN — B 1037 357 e 2B PR AR A I e DLOR 5
e M RER L, S — 7T, BAF S SRR SO
SFUDA J7 V38 75 2 — A R Bk AR SR #2448
R R S BIGHT I H ARIS, AR KR &
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¥, BRI RXEETIERA MG, 45k, S
LTSI A AR B BA Se PR S e SOR ) &
IVWIRFILES i W SN ED T

5 N 1) 3 A RS AR A 22 S BUSL M AE H AR A
BRI AT E R, M EGEEERS
B 4 A58 e 05 A R0 2 I R AR 52 0 AT AR AL S R O R
AR S R BB AE R A i s SR AR AR E 1%
SEFEA, JRAELILRY B /ME TN, AT AE AR
HAR AR 2 T 52 T, 51 SRAE D [ KA E
Py EUE RS, T SEBL H ARis
B SR B &R . BRI, AT T
VAT B TN 2R 3 H ARISTC IR e W B A N Y 5
I [A) €5 4% RFF (R IAESE,  JF i — b i 1) 253802 1k
) REF PR R B &N 7. %07 A ER T
— i H T B ) ST SFUDA 56lg,  7E R AIE
WERe BB LR RN, A REH] 7B 5T
B EORE T BAE R R A TR AL A I A2
i IF 1) B4l A 7 R R R SR B AS, E—2DAE B
A A HH 45 R B A 0 SRR B — N T OIRT 2 RS
B (Inception) 45 #4) 1) 5 B [A] - 4% RFF 15351 X 2%
(cross-time robust RFF identification network, CT-
RFFNet) , S 3L A &5 R0 5 I 8] 38000 X ) 1 o
B AL EETTHERAN T .

1) $2 T — ol A 5 22 AL ) RFF 1R 50 300 35
N HENTTE, ZEEEWNRED R T E
B ZFNAREAR L TR/ ME R

HE N .

2) $EH T — A3 T Inception 25 4 1] 155 I (1] €
¥ RFF R 5 M 2% . CT-RFFNet 1, & £ /> 2 i3 1) In-
ception B, & BN [F) K /NS AL Y 1k 22 i 52 BT 0
15 S PEAHAT A K RFFFFAESREL, 2B AR S
BEA. 572N AT REF RS TP 4 8 0t
Et, M2 B AR 2R A A T R

3) FE PN ITFIE EE 4 ORACLE Al WiSig L EAE
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fiEo SkESHR AL Bl H & B34k (adaptive aver-

____________________________________________________

! FRIRAE y > iR |
WA« ) b ' V- minfen)
o ¥ : F
¥ H WHEERED,  (x.)) itz ! [ i,
i v, ;: —— %g E
.- K2 (( )) ¥ .“ TR 1, > HE m 1
LT A T —» T O
| win’ AR, v b, [ = Je - | sofmas
(B A 4E) x v l
CEUS <—a¢ dio
% mwagns O waswwEy itz S HERL

B3 ARSTri A



1M TRAEE T B AS P2 22 e 5 0 /N A P 285 I T 5 A S AT SR B v <17 -
iTlﬁ = & iy = & iy
Bl w2 B |wo|w | [S2] (w2 B w2z
A R (RF | |23 5 | (Bl (8T7|w®| (29)2F] w | aw
xeRv B S SIEB S BT > ] g % Sl e ESIES > L a| Eal & > cpve
Ral [EXRL] 28] 2 == |ESeg| (E2|i=| 2| Y
2| (We] 2 (BT 2 o & lﬂl&jﬁ g B e
- NG J
' h'd
Inceptiondft x 4 SLERHe

Kl 4 CT-RFFNet%5#t)

age pooling, AAP), KA [RIHK FE [ RRAE 7 51 e S 28
[ 4ERE, MR SR ICH FRHIES B .

544 Inception ZE# AN[F],  CT-RFFNet #1511
FE LR JUAN T 1 45 & 5 A0S 5 R PR #E AT € Hil Ak ek
e B, EBRERE L, 28 Xiao e X
I 18] P B4 5 R AR AU AR 9G 4518, CT-RFFNet >k
BRI ERZ BRIZ RN 39, BLIG T
W5 I (R A] SR @A RE ), 30Tl SRS A5
S SRR T 9 OB . LR, E 2 RBERHE
T4 71, CT-RFFNet [ 4 Inception HLili it 1% )2
WP AMES, JHERN A RS AN FERIEZER S
PUEIE, AR AL AR A8 [ I R S AU S 4 RN
ke TR, fESERETEIAL L, CT-RFFNet i) k6
UK AAP 5#tH— R H G, AT A A
SR A NS [8] 330} 3 508 R iE 32 BT SR R AT 58
o fJo, CT-RFFNet 5 A EEH 4G, SLl
FRAIESE B S SE B ) B R AL,  adE— e s
I} [6) RFF R332 AL e
223 A EHTI%

A BTN AT, o E B TR
BN R BRI R M5 SRR T 78 7 2% ) e B A
W, RIS RS E T 5 82 B bR 8 Wl aa 4L
X L MRS 4R D, R L — MR B
BN EEHEC N (X ). AR, $F CT-RFFNet & 5
N NI R 2, X, — 2, Horh o i
B SHES, X Z 5 0 R ISRE A 723 ([ 18
B B AR, A H T RN

7= [y (X7) 3)
Hrr, 2 AR R E . S XU
B g, HatE A0y

1 B-1C-

1
Lo=-g > D bo(z) 4)

i=0)=

o, CHMEREL o - )% Softmax %L,
SIS § S REAKT N B SR IR (A . Epk
M, HREAIET S, MHEKENCh
PR Ry € (0,1}, HpHcMran1, KR
SrEIA0. THE RS B A TR A
TSR, R FE IS5 155 T S A
WEHO, HT BRI
23 ETEEEESNREATTE

M [ 58 B 5 76 5 B R A H AR Ak B
R, SEBRIR I BT () 525 S & B, R e 3
P 3 7 2 U0 e U T B A B A kR
JF . Lee Z52NE BIJE T-05 IR I 19 18 3L A2 A7
TE—Fhi 4 R IR, BREITE HE R
AR AT T K 25 SREA b IR Fh gt
VEEIR, T 2S5 T MR RE ARG <M, gt
i S BUX LERE A IR K. [N, Lee 2Z5HR 11 E
125 15 2 5 A LA R X 40 IE B4 2 00 SR A 104y
RIAAREAR I FE 46 hR, IFHE BRI B IS S
BA5EE ETHOREAAE AL H A%

HT Lee ZRMNHTF, A SCHR L — R [ i 3
T BE 2R MREA AL, BI9R % B 75 R
i e o A R B PR A TR R S R pe
b, WE3FTR. 5 Lee 229 th ¥ IF U4 R BIAE
BRI R, EASC AL ST RFE AT S,
S B I IRV BRORE A A RS 3 B T R E A 5
BRI B (S A, AT RREA IR “ngs”
REA, TR T F AR b A BV s 2
SR CHREA , RS, AR 20 i
ARSI N R AR R KR, AR
FHIX B RE A HEAT &R, R DU AR ¢ J5
SerI S, T S A A R B bR IR Sh AT

PRI, A ST B 135 25 S5 0 10 AR 0
R 510 E AR A TR SRR AL, R



s s

{18 47 %

B

B> ZEOEEE NS GFEEERRILA—1LZ DLANE
240, mRNAREIEERS B ARSI xR .
e kbR iE A
D(zi,2,) = 1z, < Zi.,) (5)
Forb, PRI ZI N SR i SRR AR 48 1R 45 TR kA
RURT H b3 Bl AR R B R A, o AR
PRI TS, bz, Az, 735008 2] A EHES
e, ERBEER, I( - ) ATERERE, 355 N
JERMEAN T, BN, fes&, ik rRREA
— T EE T4 S MU I [ 3 REARAL o
24 ETFEER MR E BiE M
241 JEm MR K
FE T s P E MR A, AT — 4]
NFE T e /MR B & N T /MG
Wang 23OV T AR v gl B VHE H R A A B 0 X et
FOE R A, FERE 2 RO T BB R R
AE RTINS . J5 8/ ME B 7E PR 4t R
ELARRE, IEERIAE AR I EAEE. K N H
ek AR B ) — RS S A AR C X, R
o H bR S o A AR AR Ry — A R 2R 1 B ST R £
So: X, = 25 XA Z 9351 H bR A A T R
) B A5 ). AR T SRR
2=, (x') (6)
AT NSRS TR MU B ARk ot H 0y
L(x;50,)=P(z;, .2, ) H(z)-4i-H(Z) ()

i i,
1

N
el 0, 9 ARG R ZHE, 7= > )
i=1

KNP REAEE R, RPN, —H ()
B TE 7 LA AN A T ), )
T 3CHR[31-32]. H (- )RR EL Hat 5 =N

C
H(p)= kz prlbp* (8)
=1

bR SN Ee S B W Y vivka RN O RN = O NI w7 -
TR £, (x!; 0,), BB B AR A ) —
)2, SSRGS 38, R A SR AR A o
BT A (1) S i 2 45
2.4.2 MK AFAREWRA

SR 5 3& RS R %A e TH 3R % 3%
5N RFF G0 A0S M, (5 9 X M A0 Y50 0 R 30k
MR B 3E AT 55 1 — A A 1] Z AR ) RO,

EEXZ IR A, A SCOR ] Wang 250048 HE R 3w, R
25 CT-RFFNet & BN 24T AR S5, R
fi Y Zar b s S E Ay 2t AT a4, 5
FE 7870 DR B IR S b 3] R 3P AR, By 1B A
RUAE & N R P A R PR R S . [
7 H AR R AT a4, & A P R R AL = ) 1
JE BEREAS HE NP SE R, R 2 T AR R
ITRENZERE, 5500 A N 4R NR 2 2 80
FERIRN

0" =m0O0,+(1 - m)O0! ©)]
Her, 0N INBNEMZH, 0, 9% 1 BNJZ
IR, m NEF IR Ry R SERS, O
RS ERAE

3 SLWSHERDH

31 XBBYERXKEE
3.1 HELESE
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WML IEE L 5, HA G55 F BT IEEE
802.11 A 1) Wi-Fi @5 44 ], F A BA A 1) 0 61 77
X BEMARRSHEE DK T 10508 &1
ks WiSig H4f 5 R PRI T Sk bR LR IE 1S R4t
B 2 MR R&ESEHEAE, ER&ERESE
BZ R I EA R, A, R AN RS
B e 2 T 3R T DL (S S0R A ¢
TR @A BT DU S5 18 12 A 1 R
PRGBS,

ORACLE #4515 5 RAIEZH N5 Ms/s, 9N
56 kHz, 1EH T RSHEWHLEE 2550 315 0.61. 7.92,
11.58 1 18.90 m (1) 4 Ml i3z 5¢, BN H A
THNRET AR HRTEELS, S}, FEA RIS
R 16, FRALE 400 K FEA, FEAKEE N6 000,
WiSig BEEAE 5 KA 10 Ms/s, 758 92.4 GHz,
EHT 44 RE T AFE H 07 4 {Dayl, Day2,
Day3, Day4}, ®NTHROEHEARBIEMNENG6, &
FKEEARTELIHN1000 %%, FEAKE N256. 1554
BN VQ, VFIL TR LR Bl 25 A0 56 UF A A & L
B97:3, FUERIFBOUAE ) E bR A A AR .
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CORAL) Hik. Zhang 2O H (1 3+ 22 XL L
HLHI ¥ UDA (cross-entropy matching based unsuper-
vised domain adaptation, CMUDA) 75 % . Yang
SR 1) 35 T Bl b 25 1) B R YR LIB0E B (cross-
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receiver domain adaptation, CRDA) J51% LK Litrico
LTSI L 1) T AN i M A 2R D AR 2 1
BOE N (UEPL) vk, IXEETERER T2
B I < 07 2 (TP a o - B ) AN VS v ot B A D
P TG W B A R FE A S AN R S R 1 5 A L

1) DANN: T30 it 2% >0 fift g 7 i 238 1
IR TAE, Bz FAEISGE ROX LT

2) DeepCORAL: J T3 [A] AH G RFAE XS 55, B
I 2 AAEXT T

3) CMUDA: i Bl 1 i e g 58 T O AR 25 1)
W ERIZRAESS, RIS G A ik .

4) CRDA: — 48 & Dy b5 28 Sxt Bl 2R K 07
%, BEMR RS SO R S SR 1) R

5) UEPL: — P #4032 s A sk g, LA
PREEI AT FEME NG S, FREE AR E R 5 SIHE
B8, H T R 7 8] 21 H b5 2 7] 1) SFUDA i) .
3.2 CT-RFFNet 861 1H

AT SIS B E 8 T A A 1 B DR PE A
CT-RFFNet £ # I [A] S50 S0R AT 55 H (0 250
FLERE, #E T CT-RFFNet 52 Mg 2 N AH T
RFF R 7 1B T X 2% 0 B o i, BAR B S 8L 1)
& 4 W 4% (convolutional neural network,
CNND VA 8B g B B £ W 4 (light convolu-

tional neural network, LightCNN) 431, 45 {g 35 FH h
2 M 4% (complex-valued convolutional neural net-
work, CVCNN) #4107 2= 4 22 ) 4% (residual neu-
ral network, ResNet) 31, 155 F1 4% (temporal
convolutional network, TCN) [46,

BRI 5, CT-RFFNet & A XT LG A N 2% 1
SeAEAH [F] R 5T JEAT 70 23 I PN R 0T DR A7
RURCE, AR5 8 FH ORAF R A AT 4R 4k H Frisirp
AHIE BB PR, E A7 A IS [R]85 53 A w2 1) H
P st T BRI AERRZE,  DAVT AL o 25 1 2k
itz A PERE . IR AHERR 8 A

x 100% (10)

Hrh, TP, R IR ¢ VA IR Ky ok 1
WAL c BMIPEARL, FPRIRIESE c MR
B E A Bk T R TR ) A 2 ) B R A .
ORACLE H WiSig #4528 e fill iz 1 1 g
XPEEWER VMR 2 Fros, Hdr, iR R &M, o
TRIL L TRIA

MR VAR 2075, EARMSERIG =T, &K

=1 ORACLE ¥#& & E & FMEEZ I REXT L
PRI — FAris
T P4y
0.61 m(S,—S,) 7.92m (S, —S,) 11.58 m (S, — S,) 18.90 m (S, —S,)
CNN 9.41% 3.94% 13.16% 40.20% 16.68%
LightCNN 40.48% 66.92% 72.75% 83.02% 65.79%
CVCNN 22.28% 22.75% 48.63% 64.64% 39.57%
ResNet 57.55% 74.89% 7331% 86.20% 72.99%
TCN 26.78% 26.88% 61.02% 78.84% 48.38%
CT-RFFNet 81.09% 73.06% 79.44% 85.70% 79.82%
xR2 WiSig # 1z & £ & TR EMIZ LI REXTEE
V5 — H brg
HF ML 8
Dayl — Other Days ~ Day2 — Other Days ~ Day3 — Other Days =~ Day4 — Other Days

CNN 85.10% 79.99% 79.95% 92.04% 84.27%
LightCNN 82.78% 87.45% 71.98% 95.24% 84.36%
CVCNN 84.81% 89.07% 81.58% 91.94% 86.85%
ResNet 91.33% 81.03% 80.57% 96.59% 87.38%
TCN 78.41% 71.22% 68.12% 77.19% 73.73%
CT-RFFNet 94.07% 84.84% 82.35% 93.49% 88.69%
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T R 2 1) R A, S DG DB A 2 B AR
firo MIETRILAE HH, CT-RFFNet X bt HoAth 3 28 4
B 5 e — MEN B E RIS, SHER SR
N A SR N 0 28 A o6 B A T R R, RIET
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HONRE, BEEKE IR, R ER ST B
B HAEy = 030 Wik B F A, AR S4B E Pk
STRMS A Rk AR, WiSig 204 4 1R
BIHERR R RIUAXS g, 76y = 0.10 B ik 2 Ak .
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SRERIRLE, (R B PRI s 5 A A . AL
Bt 5 @) 1l @ e G X R & it 28I 2R bn e
SIS ) R, T e B S o I FH 7 s PR SIS IS A
TS IE R ] . HAZ G B AR S AR RS AR H Frisk
ASCH fih 1000 X 5 i L 06 200 R ENF AR HS ke 5 11 SE B 3
50, DRIAE X AR S V25 ) Ul At 26 I S 3
WEEENAEK AL, BT RN B 3E R,
DLVFAily o N 57 21 25 S i i 1) 5237 = 1A 2K
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=3 ORACLE ¥ F R /AR B SiiE iR A ARt
PR — Fbrig
Jiik: T
0.61 m (S, — S,) 7.92m (S, — S,) 11.58 m (S, — S,) 18.90 m (S, — S,)
BRI 81.09% 73.06% 79.44% 85.70% 79.82%
DANNB® 60.97% 65.50% 88.11% 72.44% 71.75%
DeepCORALP 74.72% 78.19% 89.42% 85.02% 81.84%
CMUDAM 77.33% 79.16% 88.75% 76.94% 80.54%
CRDAM! 85.39% 81.06% 84.92% 84.45% 83.96%
UEPL!'™ 72.81% 82.14% 86.07% 82.32% 80.84%
CT-RFFNet 84.97% 79.67% 90.06% 86.30% 85.25%
=4 WiSig H#EE R E T EM B 51 1E MR B EFRZEITEL
V5 — H AR
Jrid: i
Dayl — Other Days ~ Day2 — Other Days Day3 — Other Days ~ Day4 — Other Days
EHEM 94.07% 84.84% 82.35% 93.49% 88.69%
DANNE®! 34.13% 42.60% 43.92% 38.28% 39.73%
DeepCORALP” 95.64% 99.01% 95.82% 97.34% 96.95%
CMUDA!*! 61.74% 80.61% 62.49% 88.94% 73.45%
CRDAM! 43.22% 66.33% 82.42% 57.90% 62.47%
UEPL!™! 77.91% 82.19% 80.60% 86.24% 81.74%
CT-RFFNet 99.49% 99.40% 92.54% 96.98% 97.10%
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V5 HAREUE 5 00 2 R BRI, BRI IR S
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R X — BRI B bR ZE 7 2 2 1) WiSig 2L
b ERSRIR A RS 3] T, A2, Deep-
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EGt ERG N/ ESR, MRS EER
MIFEIRIR S H bRk 8] A — 2k, Fin S8k se
AEEAFRE M
3.3.3 R EME LM

AL J5 12 AE ORACLE $ 4 5 b 9 AN AS [6] & 5
FEUHLEE B 75N (0.61 m &% 7.92m) HIE ST
SRR E R 9 fin . 9T LAE
AT R A 2 Bl 5 SR B 7Y o iR 25 Bsf
B3 E5 0 2 AT W A% i SR R BB T B, AR Y 2% ST
W5 B AR B AT 22 5 IR0 52 B R AL 52 0 (1)
SHTHRSUIATAMEB IE, $THABIMERR, 410.61 m
TR 2500 4+ 7.92 m TR0 200 11 ANFRIN S ) 2. SR
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. ORACLEMUR Wi B LT P O REAS TN, 48R B
GG, S AT UEN, SO T
DANNE 248 L7 {5 R AR LR 25 K0 2 W 5005 55 I B
DeepCORALT 2804 L7 LEA I, RS AT A TR B I [5G 3
CMUDAM 33.78 1.92 b
CRDAM 22.38 1.71
UEPL! 45.16 2.52 4 gﬁ;ﬁiﬁ
KA 1693 120 EER SIS AR SOR 5 {230 5 PR
FLE RS S A RS U, SO T 76
34 HELSIE FRERFREE (2 4% 0 F AR TH BB R 5 M 592 14 8 1

AT SR B R WAEA STV BT B AS R
AGHIGATL I DL K 3543 2 B0k 45 S 1 A8 %, TR
X 6T AR SCHE I GRE AL 5 Lee 55124 HY 1 i it
ML R e 22 5%, ORACLE Al WiSig #dE 4 il
fik S 6 TR AE A 2R 00) b 3 6 FIER 7 B o

B3R 6 FI3R 7 0 1, AR SCTVELE LT B Y st
TR T B R AR . A “OURIIRR” s2
b, RBEFEATEENLG], DA ISR AR 450
T EIEN IR, KA S5 3P R e e 1E
P HHE 4 B FRK 2 0.5%, 7840 UE WA SR
HIREA TR IR ML B RE . AERSRL S H “AN R
MRsEgerh, WA SE TR R R, 5
KIS A58, GEHrSHAARE
R, JERTETIRGE S E R 78 0 IR B IR,
G 3 SRR P g R AR . SCHR[29]

BROEE, FEPRH T — R 7155 3802 46 1) RFF 12 51
DRI F3E N 7. &5 it BAE B 2 SR AR
5 MRS, A RERF T LB H AR H
TENRE T o BT A TR R A1) r s R R AAE SR R A )
Wi, AT CT-RFENet, #JH 2 R 352 EL
FRIE. SCIRZE R, ZINETE 2 A R HHR 4
B TEAE ERE T4, ez et L EA
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0.61 m (S, — S,) 7.92m (S, = S,) 11.58 m (S, — S,) 18.90 m (S, — S.)
EEEIRES 84.69% 78.58% 89.97% 86.34% 84.89%
ANUREE 81.34% 74.78% 86.80% 75.25% 79.54%
Hik[29] 84.09% 78.58% 89.98% 86.38% 84.76%
ARICT i 84.97% 79.67% 90.06% 86.30% 85.25%
e WiSig ##E 5% iR SEIe IR R ERZERITLL
I — HbriE
R T
Dayl — Other Days ~ Day2 — Other Days ~ Day3 — Other Days = Day4 — Other Days
IR 99.48% 99.40% 90.51% 96.99% 96.60%
ARG, 99.26% 88.50% 74.32% 77.23% 84.83%
WHR[29] 99.46% 99.31% 90.41% 96.80% 96.49%
RILTTi5 99.49% 99.40% 92.54% 96.98% 97.10%
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