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Research on Interpretability Method of Deep Neural
Network Based on Average Image

ABSTRACT

Deep Neural Networks (DNNs) are neural networks with at least one hidden layers,
among which Convolutional Neural Networks (CNNs) are neural networks with
convolution structures. This special structure brings powerful spacial information
abstracting ability, so CNNs are widely applied in computer vision tasks like object
recognition and object detection. For now, many noble and effective CNN structures have
popped out, but with a common problem of high computational complexity and low
interpretability of their results, or "Black Box" attribute, which cause dramatic challenge
of CNN feature understanding and further network optimization. The interpretability of
CNNs are concerned with the safety, fairness and credibility of their applications.
Therefore, delving deeper into the interpretability of CNNs is essential for the future of
neural networks.

Currently, there are various researches of CNN interpretability, including
interpretation methods based on gradient analysis, pertubation analysis, semantic analysis,
layer correlation and so on. Visualization, as a tool of understanding complex data, is
applied in many interpretation methods, so it is an important way to understand the
features of CNNs. The goal of this research is, based on data average image, using
visualization methods, interpretability algorithms and other tools to analyze the
characteristics and performance of CNNs and improve the interpretability of CNNs.

This research proposes neural similarity analysis algorithm. It quantify the
visualization results as a comparable metric, “similarity value”, by computing the
distance of neural visualization images and class average image. The reason behind it is
that class average image contains public information in one class, so it could be used to
measure the information extraction power of neurons. His research also proposed three

methods to compute class average image and two ways to compute similarity value. They
1
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are tested on multiple pre-trained models. Besides, neural network pruning experiments

are also conducted to validate the efficiency of neural similarity value.

Key words: Deep Learning Convolutional Neural Network Visualization

Interpretability Average Image
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£ Zeiler and Fergus, 20141311, fEF R H 7 — 5 CNN AJ AL TT E—— B
(DeconvNet) , SRMEEHAIZRHAEM B HIER, & LB H— M B RIN S
SR W2, HERAERR [RGB ARG . BRI T
MEAMZTCE S R EM IR RGN B AR ST 2 5 — 20N L
AR, AT —NEm AR EE . AR R BN SN — KK,
T 28 TR B 2 U RFIE U, 5B IR RS A NI BRI 2% 2, SR S5 0 R
HIREAT Bibdh ., B BRSREM A KL .

Ebdh: EBBNS S, B AR R AT, H R il SRR X
R KRN B —— “B457 Am, AL LR R BT A . ERBRMEH,
I ARERRYE “BRA M EMEE TREE AL E, DR BRI

B G ReLU IREMERIE S, MAHMEWUR B IR 7ME, AT 3R
1962 A B ERRHE, REFMEMMAA T ReLU JZ CRIUE EARHE 1 E 54

B BIRMNSAT HERIZORN EERHERUR T B, BRI 248 F AR
[FlGBUZ 5 BRI A T B AR, s 0 AN S B AT KT R TR B
FERCR WU BT BAURAE . BN I E 3-1; B
R 3-2 fis.
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7 oo s v BT TR 2 R T R AR 75 A 5

Simonyan %5 N4 HH T —Fh4h 8 BUG R 2R B EG  d. oF
4 BBy, il e, — Ao BT L 15 7 B AR S (1), T AR ¥ 45 b i
AME RS (NI RHE Z AT HE . Sc ()BT R X Tl — A E e m )y
P2, BT I AR BRI AT DU — AN R T RS S () AT A
Se(D=w'T+b (2-D

Horh w RS AEIN | 155

3Se
al

w AR M B R, BN RS T R IR R 2 AT BN B T B 43
RN HRBARIBA . BESEBING T, RS M RV 5
SR 1) BWAEG, AR AR SRS W, DRI W T
LEGHI], AT AREEG, W E RS TR RRI N EER, &
WU AT LUB My = [Wigp|» DG SR 47 § SR BRI W IE 2T

w =

Il (2-2)

bro XHFRAEME, SR A E BT EIE R KEM; = max [Whgje -
22 AT AL 5 a1 3-3:

& 3-3 RGBT HR
2.1.3 AT Fm R EHE e & TN T &
Springenberg % NUSITESRE H A A5 AR 4 (R [RIEE, SRy 7 a0 4% 1 e g th 17 — ol
X AR AT AT VE R it —— T ) S a4 4k, F T 0 CNN B R RHE T AL .
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R St BT T BRI 2 PG TR 75 5T

N T AERA TR IR E W 2% i B g sk BEBUR] . R R HE rT AL AR
PR IRE T B M Fhkd, EEERZMEN R afEsE, e85 kEMH
RIS ] i A T A% 38 2 ReLU ARLAERGH 2, BB IE AR A 2 2k T A
FEDUE SREAT R, RN UGS, B EE R KRS
S5 ) A 4k v U SRR 08 R B RF I ) D15 5 B AT B B, I RIS TR S 5 . 1FH A5
PIRITE, AR EERREE C “RBER” ) MRIES, ERIUEmMAR E
o XFITERON T A R FAERE, OSSR Ia L3 B8 17— AN 5]
PAET, XPHLE 76 R O OB R A A, K G R AT RE 2 ISP T ALK Y
RN TT A, DR 1 s [ A R SE TR R 1) W 2% o R R EE L T PR iR
af .

a) Efeif | b) TS TS

1]0
HAEEG ")‘ ' : 2| s]7] — [2]o]o0
i B | ERMEE - ——-
i AL :
R A = KR :
HEEREIER < = R 2]of4 23]
; ' gls U s
| 6|l0|0 <« 6|31
——————————————————— | 1 2|-1]3
c) WiE
) = reulgl) = max(gho) T —
Eiifesl: R=(f! > 0)- R, where RV = I RBM slofaf < |sf3]1
i i 3 1 T af.ﬂ«#]
iy 2|03 20 -1 S
2 s J= (R >0) GRT [
B “RER : i | . B
S Eats T T o~ 5 R 1] =l
) Ri=(f{>0)- (R >0)-RP | g s T
| ojo]3 2|1]3

E3-4 KR SHEMEE. RERTESRNES: o) AE—MIAER, #TER

HEBRATIL BRRNER, BEBNBEESR 05, RELEEMAREIEHES; b)

R S BITEIT RelU IFE 4 RERRISE; o) 7R | 5 ReLU 2753 —MEGEBHT R 1%

BEEMERLNEN; 8 REW HENSHEEEETHEEAENEE, ME—ME
HHRA

convl conv?2
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3-5 EmEEEBAIIILRE]: X ImageNet EVIZBIMZERI{IKE (convi—conv3) FIF|
RERFITAIOL, BNMNERMEE—NEERE, BB Gabor B KR EFE=E LI

2.1.4 K FARSH A0 2 T AL Tr &

Sundararajan 25 A\ OIS 3 T 5 (1) CNN ATARAL 5 i3 T PR A 1D UK
PE (Sensitivity) : HAMIEERER —MRFAEAFE, 1= F KIS RN AF, B4
XANRFIER ZA EFHAR (BEARIZA 00 5 20 IR AN W 4854t
B BN, 45 FO0 REEAE RN, AN S50 AN [R] IR 208 B D e — Btk . — > 1R
(TR ALE T AR A 7 92 IO 5 A 3K P R, T 2 I PR R T I U VR AN e il 2 SRR
DeepList fll LRP 25 J5 i XA G i /2 St BL AR AS P, DR b AR & 3 0 7 AR 40 B )
(Integrated gradient) [F]H i3 /£ IX P 14 o

A ERIE XL, BEE— AT FRY & [01REMEMLE, 4 x  RUAHA,
X' RSN, ST EEMLE, AT DR AR ER, T SCE
A, HAERmART LR 0 . T EEEm A X B x BT EIrE
MUIBREE, IR EAIEM, FTUASRAFAR SRR . a2 Ui, ARIMBh B2 IR HER N
AN B LR AR EERR S . IR x RSEHERI N X (S § 4R (KRR 5066 BE 7T LA
WA

QR 0N da (2-3)
9 Xj

IntegratedGrads;(x):: = (x; — X';) % i =0
FESEHL FREWA SEUE N BN (0 BB A8 AR AT AT AT, BRI
AR U

— Xy o oom F(X'“L%x(x_x'))

IntegratedGrads;(x): : — k=1

RO 1R B AT AL EE SR G T A

(a3 2-4)

X
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Original image

TN )

SCHOOLBES |
[ Y

& 3-6 BNt E RIS

r}{;f?%1

—

Top label and score

Top label: reflex camera

Score: 0.993755

Top label: fireboat

Score: 0.999961

Top label: school bus

Score: 0.997033

2.1.5 A& LT T FLE
AR E IR DY Firii 22 70 Al AL VA EAT IR B AT OR P AP L. SR B A BBtk
3-1 e RAPTENRYEE, Uk ST LU
F 31 METAMUGEERE, e, REAEBRRE

Integrated gradients

Gradients at image

, ZHEGSHAREER. ROBE. EGREE

AL i s s et
AL, BRI | BTRRER, IR | o
e BATHEL WA | BB, | o
" GTES ERREN | mogve e | LD PR
CONSICS SN B PR PR o "
ETRAEGARE | HHAR, (HAR | "
Rt SRHUR R | A BEITR | o s e
BN ARG | Ffediaem g | T T
BRI 1LH . :
A 41 =
ST PRI | Enbe s 7 T b
| o FURZMGR S, | RSB0 5 b
SRR | SR, ELETRE | BT, i
s BT s, Mg | GRAERA.
I 7606 5 B ‘
LIPS S
=
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B ot £ F BRI W2 M TR A5
TP EERIN X BV | e g
BB A IR L ;i}?i?@g@ R AT A
%A % & o L/ ,‘ilé . v i N
P b | s, | TEEIERE SE
) VB FERFE 5 I 2

N T R DY AR A AR T R B R,k #FEHPE SR . MINIST, CIFAR-10,
ImageNet i #4E; LMY ResNet-18;  SEUG ik A% 9 43 ) N 504 4 o | B
A, KA RZMAHE R IER B SR RIERE. BB T
VO Fpe M4 R B, Wl 3-7 frs . — AT BME 4 34X 3K ImageNet. CIFAR-10+
MNIST =F#a L 1 e A IR . B R ALk REM . FIRRIAERE.
SEREE AT SR . IR LR AT ORI, SRR AR B R R E
o BB PTG T IR I PTG S R 1, 167 B S m) A 3% H AR AREANTE I, R
GRUTIAAR B EUGAEAE — B RRAFAE , T 1) S TR AR RIRR 20 B D7 Yk 45 SR
HIT, R EREERNESIN T 2K EHR, FARTE J9TEm.

Vanilla Gradient Deconvolutios Guided Backpropgatiol

ResNet18_cifar illa Gradient

ResNet18_imagenet Integrated Gradients

Deconvolution Guided Backpropgation Integrated Gradients

ResNet18_mnist Vanilla Gradient Deconvelution

& 3-7 BEREEE. RER. SEREEE. RoBERLTRAGESR
2.2 R RWHERE X

Guided Backpropgation Integrated Gradients
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M. S0 e £ F 44 [ 1 3 B 440 2 T 4 P R M 75 S A 5
B KALBG (1 JBAE Sk T2 2 X David Hubel #1 Torsten Wiesel Xf — fh # #7 Ay
J7 R R B IR T, SR ORI R E A G YRR, A R G R E 1
J7 R EEE A M s Ay, R UL G KRR E R EOE TR e . X T
GBRMZMLERIMEZTT, W LLFHR 4 HBoE R RI B, BB RiE UE R AT
DA SRABREZAN 2 02 2] B 7 WBEERGAE o TR P AP 28 X 25 1) B R A Pl Ak 7 Y
P BT ARG 43 R 2% 3Rl (1 7 i AN BRI BN IR 7 . I IR BN 1) 7 k4 —
AN TE BRI 100 2 B4 A B4 0 I B e 0 B R IR B, X AN T S b i Hidls
T DX 1) 7 V5 T Lk X 2% 3t T AN B 4R, R4 BT IO R R Bl /N R B

2.2.1 R%IRF 6 KRR E H ok

B KA IR B bR P LA — A5 08 B2 40 28 oo S oK KA ST 25
MR, EAMEVEE R, 2 AN B o BB R A AT B AT AR S i AR
XA RITTIIER o S8R AR SR AT I Tk e 45 € — M RTT, ARREEIT A FEA
i A XA BTSN R R A (R, NOZIRE 2R, W Aix il
FEASHE DL E o TR ) 45 BR N B T7 VR AN 2 TR AR S L b SR AT, TR A —
o 538 Y ) 779 —— AU Il R A 4 B BT B oK. & 0 ORI 4% S
HOOREMRE) , 2hj( 0, )RR —DNAEMEE j IRIG 1S, hyjSH
HEAREAR x B E. S H 0 REER), ULH) B bR:
hij(0,X) (2-5)

X =argmax, .. lIxl|= o

KAEA AR, ERE A u] LGB AN R E R ME, TR
A S0F A N 2 TR 7 B AR 6 B2 1 B E ORI — R & x [Alhy (0, X) RO T 1]
Mz, hy(0 ) RIMEREEETIE R . =8 AR IR AL AEAE P RIS DL, 55—
AFEFIRIIEAL DL 45 R A FIFE R /ML, 53— PR SR B A R R e/ IMEL. X
TR —FEOL, — BT A R AT I A B, 5 — bR B b A B AR R (1
JEEB IR IMEL,  BE RS BT (1 R AR IME AR R IR XA gt XA TR AR
VER KA, FT DA TR SO VR SERE B (e p 4, i i (R 2 B i 4 o
M AME IR AR, B NWEGER B R.

2.2.2 #%IERFH G F AR ELE
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M. S0 e £ F 44 [ 1 3 B 440 2 T 4 P R M 75 S A 5
FRATTECAREE Sy, S SRR B —NME A, AR ESERR
R BN S 5 . TR SRS 7 IR — AN B R B e A W Sk
RS, AR B AR RoTiEOR E, A BAR TSR R SRR . XN
W) Iz B BB LS T RRER o, BIAE R E B, SOE. U7 A BRI
28 S5, WLEANZ O] R OE G O, 58 F 4 F R OO 1 B 5K /top K 5K G ik
ZAHLE 0 ) B IRHE .

2.3 ERBILLE R

FEARZ LA, FRATT R ZH S ok BRI AR LRE , B AL RE (R TR D75 2
AR GEE I TIRE S B . FEARTH b, T AR AR 2R 2 D
TEPREE, XEVERR A E A 2) HERh, AT AE SOk B R AR .
DRI L AR 8 4 i T I 25 S 2R FEAN B BR A FH R FE 5 D1 ik, AR TE T AR G i) UG AR UL E
TRHF o
2.3.1 AT %7 ke B g 547
(1) BRaUFEE (Euclidean Distance)
FRTE m 4575 (B P A R B 0 EUSE PR B B M 2 B A, AT

d(A B) = /(A—B)? (2-6)

(2) RyZABPIE

B3 T A I ) 9 A P AR SRR R A T TR R B, v R A R
SEAEN 1, MEIRON-1, RIZARARE BB s S [a) e 7 ) B ZE ik, TARERR S
K b, WHTR4EESE, AT

AB _ i, AjxB;

IAIIBI — (2-1)

cos(0) =
() YT

(3) P HEEE

FERR AL 22 AR R A b, RIS AN BEAR [R]85 445 £ 0 27 B 1R AN 8] 2 4+
MR, WA PR mLEATRSOEHE, Gt 1 A, RIS

(4) BEITEERE

TR EGOREEMETTE, HERREGRETERES. S AEEER
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BT 7 14 (B 0 R FEE 460 42 PO 4% T AR 1 05 TR B 55
g e, R ZEREIR, BT EBEREARK, SCEARE, BRI
FMR, AR AR &

(5) IRFAMG A BLI%

EEREBRAENRSS, BEMRE S PFIELBER— 2505 1, HiXA4
RAEGHRR T — AR, BRGAE, UP2EBRN “98807 o AR BB
[ 22 S ok L A A ] AR AR B

2.3.2 Bl EAEARILE 49

WG & A i I EE B SR b, ERAAERBGHIRZIEM T T EEEAR,
AJ g AR AR AU B A R R B AR = T Ol . DUUIBR B R MER AT LR
MEA 1, ARG ERREEMFENENRD. B TREREEOTEAL, 2
i T BRI G S e BRI Ay SR EO T R R IR AL M LR ZAR B R 2,
It B RAEEN .

WRyE i, RZMUEREEATH, By D Fikfe, HEED; 2) &
SEARMLEENS A 2B X HE AU 3) MMAEXIEDN-1~1, 5 BB AR 5 UL

2.4 K&

AR FR AT H W REAE ] B SREIA L PR HEAT TN, AT H RO e
Zour MATTIR, 2.0 T A T DR s ool AT IR SR R B, R T
AAMERCR, IR ERE Xt 1 DURORE SR AL IR SERR T SR R 34T
TR, AT H BT A A A SR R vt g oo n A VA S R B 2.2 7
3 " A 88 e KA B SR ) D B —— I 2% B 0y 10 i R A Bt SRk A i X )
RACHIE L, AR PR M EE Tk, JFEN— Ml A B 4N
B2 EAIERE AT . 2.3 WD 123 T S ik B GARBUE Fa bR, JFBE X AR T3
H I FRREAT 7 XS, ST IR FER XA IR 4518 .
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38 BETRTHENTRLEREIMETE S LR

3.1 BRIt

AT A% O JE AR P B 25 B R O #h & e TG T VR SR AT B4R A,
RS R AL, (RIEN AT LA S5 SR B AP R . Bk HL, SR IEIH
BHmE i, SR EPMER, W RMEZEEE RN “REL” . KRP
BIEVE A el A A AR, AT ASRAS R PP Joont N i 8 25 00) “ AR
FIRHE TR MR, AP JORAE nI AL 285 SR ih 0 8 R 22 o 80 “ARER” 4K
15 5, ATRRAL S, S I3 I B Z AT 2 e 012 500 28 M5 B PR ERE FE /K, (Rt
ARG RS8R0 “ARER” HIARCLEE AT DU SRAL Tz 4 Tee 2 800 25 0 (s
fiE 2 S 1 o

BT FIE BRI RIS R BT RPERGI A T
AR HEEE P R 5 0 4 e T RRAL R B AR ALRE | 5 T b 22 TOARBME X
P& IR VEREEAT 204 . AR TS T 2Rt RSP BRI E TS RSP EIA.
Kl Xz A0 2% SR I0E S KA 2RI RNy, AR T e o AT AL
BARME R PR L T 57 20 R T 3800~ 1 I AR ALLBE R T3 B A B rT AL ]
PRI, PR B, EE S S AT A M BEAN IR . AR Y B AE R S ik

3.2 XEMERMRITEHERE

R R MAHE A GRS T BN BT S B AR B
sREME, XK AR ARAE T XA BB SEFRE, SESmER. it
SONLALSE N IR 45035, Sirovich AT Kirby A Fi] PCA 45 7 i Ad F —AMKZE 1 1
RHEM (Eigenface) AR —ikAFE M AR EIE, EHEEF, MATRE 1 EE %
NEE LR IIME, DU E NEEE IR E R, BRIMRHE BoR T 521
W TR B2 EHR P S AT BA T i 2 28 v DA — MR SR v A 3
Fhgg & xR It FEE S, B nT DUE X o i AR BHE .
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LB TEETY
Elfg, EEEGREA
w2 FaiJll SRR
E1 B2
=0 ARE  BEE
A FIIE B %50 || 0.1
. gbhidngail ng i ma B ma L
RS RAHE higw %12 [ 0.1
WIRIERN R AME |
e RETAI

HIR2: tESmE
TR L E R

y , W3 A
o suiEme > BE | e swgnE
; Bl

& 3-8 WA TAINMEELRZE

FEH T PREMZTCARME i Bk, PERGRR T e —E
FEANZE U0 R SR A5 B SRR ) 2 S L i B B . BR AR A 5 i B o S
SR EUGIRCR, BRI N T 2R ——EATEW . AR BAr b R EME
BRI GBI AT g, RN T E R B —— ARV, B HE A
BAFRN T AL R, IF B SR S h -G ER 2, B2
FUE T 18, DA BRI FRERER o BIARE 23 B 1 il 38T 3 B4,
IBRBETE T F T 190 2% DX ) AR B Bl (0 0 fie R 7 1 KR IR Do 24 411 B e PR 25F
B

3.2.1 M3 AFHReYHHET &

T H EME T3 BT 55 e 56 00 & A MR SR B8 T4 . IR B 1Y
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R AR RAR THER ARG | R TR A (5 8. ¥Rk P
(R — B 735, B A T T (R L S (PR . % T3
N SRS, Cy = {Cili = 01,... N}EORFTAKIEE, Ci R | U T4,
EAEAR R A N RER, VMR T H2 00 6 A 2 R 2 SN
On={dildi =7 %% C} (3-1)

ETPHENREMEME A EERELEZMR

3-9 MNIST #iR&RayfE 2 KT HE &

RGN, e TR SRR Z HRATTZECK, #ili ImageNet
gER, LA 1300 MNZRPEAR, HAEREMME. RAOAERBK, H5EAE
g B2 R B P A T —— R . AR EBREREML
JE s B AR AR . AT X BB R AT B AR AR B 00, 8 P e /D e K IE AR 7 925
(min-max normalization) 38134 {4 (1) &3 N IETE 12 R A T R IETE N RES 5
R IE T8 A A BB HEATTBOR o Hh b mT DA St B R O ST B R B A I IR 3 o
20 W 288 X LA 14 Tl
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ETFEHENREREME ] BEME G ERR
3-10: ImageNet HIEEERIE R LT HE 1%

[ 3-11 ImageNet HIREM B B X FHEGELRDHEAEMNLEHER GEELEMLET,
BEGERE, HFEGRERMKTIE 0 F)

3.2.2 RKIFEWFHER KA E-FH BT &

B BRI ERAR T — DR TR AGRAE, (HRESKRN
] B8 1 2 B O — e B 0 s E MR, IR 5 B 3R 1) R, e L AE 4
ImageNet X LR S S8 H Y, BArRBR. KA, MEZE, HEIHES
FIRE G I A BE A ph A28 RIFHEGE . B b, ST ERIGIEIL T — K504
BRI AARAE, RGN T R ERehEMZ, Mais DRE i EREE
K T s LRI o ABSRAESEBRE S, W4 AN RRAR A Mk S5~ 25 A 40
DM R ESEG, TEAR 2 A LA IO e S, B 2 AT R G A
NEE—AFH . Flan, K MNIST il 1 10 53BN AlexNet T 25 1Y
J5, WEAETK RSN G ML 10 AN SEBIR r REBE RO B (K 3-12) , #] L
RILA LA Z AT B IR T 2500 1 FI2R 8, T AR 27 1 B G I T g 7
I CRIREX f2k EBE R R .

KR IR B RO B R A B [ A i R e FH 4 X 28 P e M 1 o v 1) — HE
PEREAS IR Z N 2% 7 2] B RFAE . $RE TOARIBME 23 Hr S0 1K) B A ) P 38 GO
HHf AR RE T 23 AT A 22 W9 2% 06 50 45 50 K 2 I A 0L, T AR 17 B b - 404 I 2% s
mAHIEIE, BOABRIKEG R R R, ARa 2R, B, REaiETH
I BX BN RO B KA 21 2 B R o B 07 202 5 384 I 28 Y0 o RN e /N R T K 5
KE, o BSHEAE SR RS A R . BARH, K R T AR I BT A FEAR SN
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BT FHER) R EHE MK ARG EHRR

L

& 3-12 DL EEERAE: MNIST HIER 10 KL FIEIGTE AlexNet FUNGRBIM N REE
EHRAE, NEIRALFEGRS, BERIRAMEHILEREE, HlaniE (0,1)=0. 62 3F
RMEIEEE 0 K FHEGHIET AR 1 HERFE R 0. 62

<

L= ]

[ 3-13 DREREHRNE: WNIST HHERY 10 SKEARHIBELX T ERAE AlexNet TRIIZIREA]

FHERSXEEERANE

max10_two_vis vggll_mnist FHEESEEEER OB

DREFEHRNE

%24 3L 54 W

-0.8




ETFHENREWHZEMEZTBRBEESEZRR
W, SR NS R 73 R BAS EE, H1R 7 Ja 20 il 8 BB A5 5 e /N ORI AT K
SRER, R IEAL, 192 5/ NS 2T 2 B R i KR ST HI . R 2K
Y& RS S AL R T E B B AN 2%, Hop SR B AR AT AN B 3-13 iy
Ny IATTEIR I ZH Y 1.00, IXACTPILE AT DL R R S0 -1 44 F1 A0 i ) N
F o I PR B K BB AR N E 78 70 52 2] BIIRFIE, 1T B/ Nt BB ARTR KA
28 e LATE 70 2 ST BOAFAE R B HEAT S EE 23 Al DASE At b A R 2% 1 1 g . e
UK ARERBOE R T E N E B EREE, K/, SRR RN
REFRIER KaLR, Sl 214 B 5 iy 3T B ARG .
3.2.3 MLIRF B ER KA X-FH BT H T &

alexnet_cifar FHEESXEEERNE

alexnet_cifar RAMERGTHBSSLXEEEAAD

& 3-14 CIFAR-10 #3EHY 10 L FHEE, SAEEMUBTELE AlexNet FlZ SRR %
EEEANE (EEAKE, AERAKKE)

90 25 BXZfy (A s B KA SR R R A 1 s s KA R AR, L X1 2 X 2% B 5
IR BAR 8 gy, LA 2% B2 BT RO SGE (R A0 F b, 3l Be e (6 2
N B EAFEAS, B RAIE BIREE RAEE BOE EHB B RE Y 1k
H - fa] BRSPS [ (2 R A, BRI BT e TR BERERR
iy ELARE, 3 I 4 B s e KA SR T DAL I 2% 4 70 S Pl 7 IR B
(BOHAEAMTEEE) AR BRI, b2 ar DUR L E# 725, ani&] 3-14 fir
s Rt W] BLR BRI K-T BI E RIS . (ERR AT TR B AR 2T
PG PR PR I E AR AL PR R b, I 288 B R B0 e KA VA AR AE — R 5 1) AN RETE
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£F T ER R A R 4 T RIS
B — H e anSRAd T L2 Sy AT A 45 20 0 UG U) A= 9 245 ke 1 1 1038 4 1]
Ry TR 3.2.2 /N4y A B KOG A B N R R P R, AR E
[ 5 /N O LG OHS H RO B A B BT L, A RS RERE ), (RS AR R
AN 8], A FEAS B R A R AL BRI 26 4 o RIS 3 (¥ 2P 2 MG AR
N, AR IERN SRR .

3.3 A TAI M LEGREMNETESE

32 AR T M T UG B TE TR BE 1 2 0 AT AL T VR
SRAN— SR B0l G AR v SRR BE R, R B RGO N 2, FE3d e ik
o, WESTN DL S TR R A T P g R —— R ] (saliency map)
SRR G P AN 2, BT R R R R, A DU I 2% ¥ P R AT
BLHHT. FPREGIE RS RIRREG, AFEENELAEE, Bk
VENMZTCRIAGITVE I RIFHN o S8 58 LB 28 o mT LA 45 AN AR R EdiE 1)
FP I B 2 (R BARABLEE,  FT LASR A3 M B i 22 06 i B0 28 i 15 AR e 7048
Pr——HHAME

3.3.1 Frik—: AT EAFH AL

1E 2.1 0 e P SR K R 2 3 DU R TR S T, A
TPk 5 B A5 FH 5 1) S [l A AR A 2 e T RGBT 5 1l I T A 9 BV 1 0 T [l 4 4
NEG, BB TMMETTIE, BT R LR, XA TR b Ao R S R w25
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