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Abstract  Recently, owing to the advantages of deep-layered learning and unlabeled learning,
etc. » deep learning models represented by convolutional neural network, deep neural network,
recurrent neural network, have gained increasing applications in various fields, such as image
recognition, video, and natural language processing. To achieve the high transparency and security
assurance of deep learning models, the interpretability research of deep neural networks is of
great theoretical significance and industrial application value and recently gains increasingly

attention. However, because of the intrinsic black-box characteristics of the deep learning models,
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the interpretation of its internal structure and the running mechanism is still of great challenges,
including the rigorous theoretical results originated from the manual observations of large-scale
training and testing set, and scarce appropriate explanation of the learning results based on the
human understanding. Moreover, most of the existing researches analyzing the decision-making
process of deep learning models only from a local perspective and lacks a graphical representation
based on the overall understanding. On the other hand, the interpretable basis decomposition
(IBD) model has the advantages that its interpretation result is not only a strict corresponding
relation from scene to feature, but also is a kind of semi-structured data which can facilitate IBD
based knowledge map construction from it. Aiming at the problem that existing deep neural
network visualization researches lacks the interpretability based on the knowledge map and the
well-suited knowledge map representability of IBD, we propose a deep neural network visualization
approach based on interpretable basis decomposition and knowledge map, which fully takes the
advantage of map construction ability of interpretable basis decomposition. Firstly, we propose a
knowledge map construction method based on the feature decomposition structure of IBD, which
constructs the map information, such as the interpretation relationship and juxtaposition
relationship, between the scene and the interpretable feature. Then, a similarity clustering
algorithm between scenes using Jaccard coefficient based on the interpretation relation network of
scenes and features is proposed. Based on a scene discriminant feature extraction method, the
decomposed features that can distinguish this class from other classes are extracted from each type
of sample, namely discriminant features. Meanwhile, we quantify the accuracy of discriminant
feature extraction by means of manual evaluation by exploring the difference between different
models” understanding of the recognition target and that of human beings. Furthermore, a fidelity
test method for deep network has been proposed to solve the problem that existing research lacks
fidelity test. We combine the multi-feature thermal spectrograms into a comprehensive characteristic
thermal spectrogram, and then use the Hadmag product to refuse the comprehensive characteristic
thermal spectrogram with the original image to obtain the characteristic fusion spectrogram. The
luminance labeled depth neural network classification model of feature fusion map was used to
identify the target location pixel area, and the target location ability of thermal spectrum map was
measured by comparing the deviation of input original map and feature fusion map to the model
classification ability, so as to obtain the fidelity of the interpretable basis decomposition model.
Both the fidelity test and the human confidence test show that the proposed method can achieve
excellent results.
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A REABLBE TS 0 1 PO ADLRE 3 5 DL R 9 T
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S S B DA B 1 R AE 1 3 S B T O B
B AR A IR AR 15 Y 3 SO BRI Y
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SRR R M TF-IDF #8453 804 TFIDF. ht
sk 3.
Bk 3. HBIMERAE SR IR L.
A« 5 - AR R R OC R AU Relation , 3 5% - RP AL i
FEOC R DT B AL Weighe , 37 5% - R AIE fif B OC R
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U, bR 2R BE AN 48— T BN S0 b SRR AR 1Y R AE R
fiff 245 SR M DL HL A . HL R 0 22 A 1 At B A e
fit CTF-IDF Top-5 F¢AE) W] 7 2 37 55 19 A7 R4CHF M
i 40 skyscraper (BE R K #) 1) TF-IDF Top-5 $HiE
H tower CEE SR W 19 85 T 3 43) | chimney (I &) |
monument(Z0 2 ) . cloud (=), A UL FH 4 TF-IDF
T bR T R AE T 2L DX o) L Ath bR 48 A R S B R
HB 1) ) 3 P R AR 32 2 2R T T R I B R AE - R
KR4 i TF-IDF 43 3058 J5 AR 1E cloud M) 56
WA E T s A 0 K. WL Pl TEF-
IDF J8 5 AR HE 47 50 A 30 e 9 4 2 5 = T g IX
T Ho A 37 5 B REAE T AS 2 AN 5 £ 1 45 0 24 0
FE RN 5 B R AR A AR TR

K 10 Geif T places365_val 34 4E & we bR 25 1)
FEA MG O B 11 G2t T places365_val £ 4% 4
B—2RK 50 TF-IDF 4845 Top-5 M34{H.

%& 3 TFIDF #5453 £ R Topl0

J¥'5 Topn TFIDF 775 5 il e AR
1 0.3995 skyscraper skyscraper, tower, chimney, monument, cloud
2 0. 3442 waterfall waterfall, cliff, rock, pond. fog bank
3 0.3282 library bookcase, book, top, swivel chair, vault
4 0.3279 cockpit controls, instrument panel, airplane, steering wheel, console table
5 0. 3277 basketball court court, tennis court. table tennis, flag. beak
6 0.3227 carrousel carousel, organ, foot, chain wheel, playground
7 0.3119 snowfield snow, ice, cloud, clouds, forest
8 0. 3067 amusement arcade arcade machine, slot machine, screen, table game, table tennis
9 0. 3034 escalator escalator, conveyer belt, riser, bowling alley, shops
10 0.2971 bus station bus, autobus, windshield, platform, text
0.157
0.12
0.09
0.06
0.03

Kl 10 places365_validation %4 48 17 b 26 IO REAS T A 1F 00 CREUBH L 75 365 DI AR 28 IV o R 28 7 S & I RE A K0
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180
150
120
90
60
30

K 11 places365_validation ${ 4% & & — 253 5t 1) TF-IDF 545 Top-5 I {E

5 MK 5I8E

T 2 e A TR T A 2 19 7 0 56 I S XoF i 2 ) 4%
Al RBEPE IR N B D A NREE
JERPRERE . NJE A B DA PR 45 R /45 & Bl
HOEXT S R R R R S A B R L R R R
SRR H MNP E MG A Y, T IERE LM
25 1 PSR AR /2o A

A b A PRI A R R B B BIF ST R T AR R
FEYF AT A S i —— A RE S R
A XS A i R A Y PR BB i = b
T2 o PRI A U A 7 N 2 A 4 T ] AL A S B
N B B R B 8 TR s vk L IR T
P T T .

5.1 ETFHREDROFREENK

AR SO AT fiff R B TR A B 0 25 SR b L R i R AR A
G F RN L RE ) AT B AL e v R B X
hy PR P 3 3 00 3 AR T ] ke A5 R T i B A i A
Y (R R AE A i 45 SRAEAR R B W E AL Re ).

% Chattopadhay 5§ A $2 (19 #4535 & 191 51 &
A8 L RE 1R 5 W 3 & AR 43 18 ]
TR MR A TR 11 22 REAE AR5 B 7 R ) 2 vl i R
FEA i 55 Y A RS L BB A [R] 0 G 1A 1
Grad-CAM -+ —+ 5 RIS 7R S 0 2% 1 Sl 22 45 A1 4
T I AR AR RRAE X I — > 2R L AT LA AR S

SRR P .~

B 285 L X — A~ 3 5 10 BF R A BGE R 22 RS
Grad-CAM -+ BRI [ 24 P o] I ) 28 4,
FER I TN R — 2K R 25 A RRAE.

T T 58 B2 RRAE A TR B A TR R AS
N gp A PR AR PGS L DU 5 22 0 Ak I Y R T
F AT . FH 50 BE 267 TR B 1 4 ) 28 0% s A LS 1
TR DXk, i 111X 5k 3 7 VR B ol 448 I 46 73X A X
Sl ) SR R A R 5 I 2 ) R TR R A 2 I 4% T
B K.

AR B FR IR 5 a2 R B
JE AR R AR — MR L EAE BRI/ B AR AR 1k %
T8 B H 4 A B P TR R X A i R R
FE M BT BE R T/ R AR Y A2 AR R U B A [
2 B A PR X R 1 BE R

55 3CHRE13 ] X 28 0 A3 el g 3 2 2540
AR SCARE Y — o 35 T I 3 L) A R S A7 1 A T 4k
Bk EEDR B R E 12 Bros. B 2
AN B B — D T B H 4 D mask Bidls 48
o mask B A A T R 3 B A 45 0L o 00 IR i R AE
L Top-3 45 5 1 gl A 5 S 5 5 1 1 0 1l 3
B 5 AF B mask B AR K 3 A X BB 4R 43
T A B R R A B W 4% R, X EE Top-1 i
R Top-5 HERG R I R R 0 B . A [ R AR AE ab
BB B R T RAEARES Y T REMER
RIETHREARES T BT R 7 A Ui 55
(14 455 0 1 R JE 2 36 s

alexnet, alexnet18, alexnet50, alexnet161...

SARHEREE]

N - ‘—L—»[
.:'i"‘ L

(ZFHERE R A
=LA

SRR

=
E'=Lcl |=

F
AM C

Top-1 Acc, Top-5 Acc, Err, Precise, Recall,
Average Drop, Incr. in Confidence

<«——— score, confidence

Score Yc

12 T i P AR A B P R M RE I R vk BT A
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So 1.1 L e S B A ik Al £ B3 AR I Confidence Incr. t 3 AN 7 19 45 45 14 11 99 45 U B2 22

X AT it R R R figp 5 R0 4% SR v g AN 37 5 1) R
1845 Top-3 MIPRIRERAL . B = & 005 B 1Y o K i
fH L HRAFZE ¢ RIS S L XA D prox.

L (x,y)=max L{(x,y) 1D
i€1.3]

Hor L (s ) 228 o o — AN ARE BT RFAE @ 3%
I P REAE Co s ) B IREE (L L (e ) A2 ¢ Hivp
— i A B ) R A 5 DT BT A (s 3 (01 Y
P R AR SCICE 224 Top-3 R AEAE (o ) f B 1Y
BRORAE. X T ARG LRI o BEREITR A9 450 Bl 5 3
I V3, A8 SCR T e 78 79 B (Hadamard product) 24
ARAFE ¢ IAFIERL & BB R E.

E‘=L1 (12)
Hor L2 o B9 P0E BE . T o AR L E O
2 ¢ WRFE R BB o7 e T3 BLB 5. 1 13 J
T DT R AT T R A R 5 1] 3 ) 5 R

13 BRI AR AT A3 P R R AT Tl PR3 119 2 e RICR

FRAE Rl& B0 46 F T 5 0 180 Hidis 4 A80xk be
i . 43 B 3 alexnet, resnet18 %5 A [F] CNN ¥ 2%
S5 A TR 3K T A X b R A B A R E A R,
XF LB 48 45 A - Top-1 #ERE 2%, Top-5 e 2 5 R
FRORE0BE A ] R AE Rl RO AR A R T R
ARG Average Drop Fll B 15 F 52 THE A B 5 1

S TEA BRI B B IE L, AR LI X alexnet,
resnetl8.resnet50.densenet161 43 5l {di FH il 41 =
B batch size 7 1,16,32 F1 8.
5.1.2 e 4R

SIS AE Places365 U4 46 19 A% 00 48 I iE 47 56
iIE, Places365 & MIT % {4 37 5t G K4 46 . 0
1 TO7skIE R A I 25 0 & 36 500 MAEAR, 365 2K,
B2 100 AMAEAS, AT J T DL 37y 55 F0 BR 05 O U = A4
AL 58 A FIATE: 55 . I W 7E places365 37 57 5l £ 4
b AL 2 YA 3k e W) IR AR Sy 3 SRR AE L BD
YA R 3 G5 3R 5 55 v A 1 R A R A i 45
SR B ME SRR AR ) . PR R R R A R A ]
i B HORE 755 b 00 W AR AR Sy 3 55 RO A L B
J5 A 5 g N CE3F A IBD A B i e fif ) 2 25 2R 1 n]
fiff FEAE.
5.1.3  PRECEEMGEE R o0 Hr

AR AT R E R AU X alexnet resnet18
resnet50.densenet161 DU Fft [ 2% 2% ¥4 43 B I 5, 45
B B4 AL, JF 08 o A Y £ 1 A AR Rl 1 R
SEVEAS B I 0T RO S — R Rl A A 4R

AN 53 BT 4 A 6] 28 S5 R AE 2 AR H B
B — I B B 4 (places365 _val B 4fs H2) Fl ik
A B 4 b AT 37 5OUR AT 55 1k e ik 4k &5
RAUNFE 4~3R 6 firz. K [a]— R 28 2548, AR AT 00 ]
i PR 50 46 A i 5 K 46 Top-1 MR %, Top-5
T R O 7 [ 2 B2 2096 TG
B BB IR R LBy 20 %0 LB i) b -

R4 FEMESBIRETR places365 HIEHE LHMIKLER 1
90 4% 238 ¥ -5 i 4 Top-1 acc Top-5 acc Err Precise Recall
alexnet-places365_val (base) 0.475378 0.779791 0. 002875 0.462651 0.475457
alexnet-places365_val_mask 0.365772 0. 667262 0.003475 0.395429 0. 365754
resnetl8-places365_val (base) 0.536932 0. 838000 0.002537 0.532317 0.536932
resnetl8-places365_val_mask 0.452110 0.766301 0. 003002 0.477668 0.452110
resnet50-places365_val (base) 0.547 649 0.849326 0.002479 0.542619 0.547636
resnet50-places365_val_mask 0. 380350 0.679489 0.003395 0.460973 0.380342
densenet161-places365_val (base) 0.561294 0.861218 0.002404 0.556521 0.561282
densenet161-places365_val_mask 0. 387747 0. 689709 0.003355 0.477039 0.387739

RS RS EBIEET places365 HiF&E LHMIRE R 2
Top-1 acc Drop % Err Incr. %

%) 2 435 g - % P 4 Top-5 acc Drop % Precise Drop % Recall Drop %

alexnet-places365_val_mask 23.06 14.43 20. 87 14.53 23.07
resnet18-places365_val_mask 15. 80 8. 64 18.33 10. 27 15. 80
resnet50-places365_val_mask 30. 55 20. 00 36. 95 15.05 30. 55
densenet161-places365_val_mask 30. 92 19. 91 39.56 14. 28 30. 92
Average 25.08 15.75 28.93 13.53 25.09
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R 6 LR S BIESRTE places365 HIEE LMMIKER 3

RESSICR Sk S

Average Drop % (Lower is better)

Confidence Incr. % (Higher is better)

alexnet-places365_val_mask
resnet18-places365_val_mask
resnet50-places365_val_mask
densenet161-places365_val_mask

Average

32.87
25.12
27.51
26. 85
28.09

33.71
27.83
28.65
29.10
29. 82

alexnet, resnetl8. resnet50. densenetl161 P44~
W 4% S5 F FE places365_val B4 48 b A9 1 B 232 X Lb
e 14 fros.

@@ Top-1acc @B Top-5 acc

Densenet
161_mask|

38.77

56.1

100
P 14 RFAE R A RO 4R 7E places365 Bdin 4 1 A vizif S0 L 4%

e 4 v DA 2 2548 18 2 2 43 0 DT 5 T A A
PEBEFE b » 1 SO0 X HL 45 R AL B E 36 5 R 6 H.
Top-1 #EMHE \ Top-5 HERH 3 R i B2 H1 43 7] 55X 1Y
TR AR T R 300 B iR R I B T R s, RR
fif T i B i A 7R XoF 2% IO 45 45 4 11 L s 1 1) X3 o7
AN HEA DR 3 IR

M5 R 6 PR AT LLE Bk 4 AN TR
2K 45K Top-1 W B 387 3 A1 0 &2 29 25. 08 %0, X
BEERET A E S B Confidence Incr. B E R
FEARREA S 5119 Confidence Average Drop i 1. 83%,
BV i o R A e 4SS R 1 TV R JBE ol 2 I 245 7 D [ o
BRI X IR B SR T T 1. 832,

resnetl8 {4 Top-1 HEHG R, Top-5 HEHI R K5
JEE A [ < [ i 2 A /N s 23 900 O 15,804 .8, 6400
18.33%6,10. 27 %% \15. 84 15t Wl I oy 45 i 4 38% 5]
FiltA A R R A Rl A PR i X resnet18 (135
SR RE S g /0N ) DL Oy I B b JOE B AR
I B 3 570 2355 A R O P b O T R 1 4
R X BIEAY) 5.

resnet18 Y B {5 R FE AN AL G 1Y Average
Drop #§ bR 35 A, 4 25. 12% . &5 45 il I JiF i Top-1
HERf 6 Top-5 UE M 32 A5 B B2 A 1R T R i B2
TR/ E BE G, n] LA HE I AT A R Bk A e A B AR T
resnet18 [0 4% 45 14 14 fige 8 25 SR I LI ey

alexnet [l & {5 R 2 Tt B A ££ 4 ) Confidence

Incr. $84nfE » N 33. 71% , AP 7E alexnet.resnetl8.,
resnet50.densenet161 DY Ff A [|] B 2% 4% 44 vf , AT fi#
FERL Y R BRI XS alexnet [ B (5 342 THAE A 1Y 42 T+
A SO R alexnet [ 2% 25 4 fif 8 25 2R (9 4R
T IR0 A R 0 B o 6 BE ) B s fH 2 alexnet [
EAG REAREA L A1 Average Drop $8 AR LI =
32,8700, WL X alexnet [ 2% 45 A4) (1) fif TE 25
rh B 1B E L RE AT E .

F5 MK 6 WERENZAFME 15 .,
15 JE7R T FFAE R B SR 75 places365 K4k -
) Top-1 WERA 2 5 D2 38 RRIE Rl & B R B 5 %
T REREALE S T2 R R R R T A S
(RS- 25 5 T 238 14 728 Ak %o B 5 SR Al R AN (] ) ) 2%
L5 BN R R R AR AR I AR AR (D) L IERER
ZRTEXS A A I 2k rbr s A T R E i R 4R LA
Ji P BCH SR AT BT i s S B0 s ol P R A 5 B0
AR LU A it 1 B B A i T R

® Top-1acc ®Err = Confidence Incr  ® Confidence Drop

densenet
161 —26.85 29.10
resnet
= —2751 28.65
resnet
—25.12 27.83
alexnet
—32.87 33.71
-0  —30 -20 —10 ) 10 20 30 40
B 15 REAE il A B0 5 7E places365 B & E 1 Top-1

HEBG 2 BT IR VR AE LA O B AR R T AR AR
B I 2R B R A S R IR TR AR A S 1
P2 Th A AR Al X L 25 2R
AR 3 0 3 B ) B 52 56 R HE Nl figd R AR
R R XF alexnet, resnetl8, resnet50, densenetl61
X4 A [ 9 24 25 g 1) ik R E 0 AN ) 156 BRI i e
LA R AR 1) A R BE ) 5 I 45 b A L 0 2% R A R
N
5.2 ETTFIDF ZRMMBBEERAXLERFENL
B R Y O R 3K, ARSI B T T A R A
RN E AR I, I B B Ry 2 & IBD AR
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R ARG RS KRB E R, T &
ORI IX — 22 5 A SON [] — I 2% 245 4y 174 1 3K 45
{1 ] 3 46 F) 51 1 5 4E TF-IDF {f ) MSE ( Mean
Square Error) $i F5 BE £ 155 B i B 5 N 28 i 22 1]
) 25 5.
5.2.1 G i-HEE Ok I

NV DA 2 18] 45 19 8 =X I ik N L —
A5 N T TR A, BT
places365 EUHE £ 1R 2 45 Ry 96 SOk 20, o 1 O
I Jee o A SOl A BE B4 1 X places365 %4
AR 1 & SCRR 28 B P SOk 2 AR SOy i i 88
places365 i £& il 37 57 FUIAT: 55 Hh P 2 8 A5
iR 20 283 m L. 73 B %) alexnet . resnetl8,
resnet50 .densenet161 PUFp ®] 2% 25 £ F& 1 1 51 4 4
I VA 2 10 3

Wi SO IBD i R4 R 1 TE-IDF 4E 1 1 A
M AR AR B I £ B . AR SR AN [) 1) D) 2% 245 4 43
1) JE N T 3 0 TR 2k o A ) . N DR
P 25 4 B e T LA R IE 5 1) 08 =X i 2400 1N 51 A
IBD $F1E 4 i 45 R 9 TE-IDF 48 45 Top5 MRFE
TEPE— T A F I PE R RRAE. I IR AR TF-IDF
e br i i AR 10 e s IR B3 TBD e fiff 245
TPt — Ay e B B AR L IE Y Chuman
TEFTA S5 R A SO E B o TG i i B o A
TEEI e A BN RO Chuman - X T 550 B H 1]
FRAE ¢ AN T8 IR d5c H ) 30 PR R AE € puman 22 18] Y
PR AR SCHR E — MR BT O H Y 2153 2 A
FRAE 2Z (6] 0 O 2. R T 3T 38 R AR 4 PR AR 2, X528 5
(¥ TF-IDF fe, 3+ 5P HIE TF-IDF (19 MSE $545.
5.2.2 PRI R AE 5 BCHE AR B I 25 2R o by

T RARYN IR AL T AN 5] 99 2 2544 alexnet |
resnetl8.resnet50 . densenetl61, £ Broden %% #§ £&
RO ME B R A5 bR Top-1 WA A A1 Top-5 1y
LR 8 AWM rp N s R 458 A g He
AN 2 S5 R I N TIN5 IBD fif BR 45 R E G
IR T alexnet,resnetl8,resnet50, densenetl161
O 4> 0 2% 25 A4) 18 N T 10 5 ) figp e B v ik 455 TR ) )
R R AR B R L.

KT HEMELEMEIRRERE

[0 28 25 Fb) Top-1 acc % Top-5 ace %
alexnet 47.54 77.98
resnetl8 53.69 83. 80
resnetd0 54.76 84.93
densenet161 56.13 86.12

x8 WEMKLEMMAILTNS IBDEBEREAE

o 2% 45 1y ANLPE 5 IBD fig 25 R E SR/ %
alexnet 54.00
resnetl8 60. 83
resnet50 44. 00
densenetl61 23.00

h T i — 5 AN TR 5 3 T TE-IDF 45 45
FR 0 0 1 R AE B R4S SR 25 R KON, AR SOl
TF-IDF f5britb#m A TN A E A 45 R (AR
fRIFRAEE S 455 55T TF-IDF $8 45 52 B 50 vk
FHIEZ (B 22, FIL I8 0] (casery, » casey, )
TR RS Ry ¢ 1) e B PR R AE SR A, AR
casey, N IBD fif BRI 45 S 4 ) TF-IDF 4§
P o S5 1) 14 e HL A 0 Pk R AE $ IR 2R casel N
TR A B A A g R B A2
TF-1DF $5 4575 U7 i 55 AF 4k 1 19 05 22 . Bk £ Rk
A AR 22 R

F 9 NARWN TR EE R 5 IBD fif B2 e 22
fii ] MSE 4 #5 5 b & 75 IBD fig B 45 R 72 TF-IDF
AR I 25 . NP BOEE AT U N TR E A R
I i Y resnet18 45 45 44 1) Al B 5 45 R O 25 e e
MSE $&#5 4 0. 000413, 4 52 » A T 970 5 A 3 e fiK
(4 densenet161 [ 2% 25 #4) 1) I B8 4 25 2R 22 B K
MSE #5474 0. 000002,

x99 WMEMKEHMHALTNES IBDERERRKRE

) 4% 45 44 NIVFI 5 IBD fif B 45 R Ak 22 MSE
alexnet 0.000132
resnet18 0.000413
resnet50 0. 000002
densenetl61 0. 000002

LR LA AE R AT DU L AT g 8 L A A A5 2 )
resnet18 [0 4% £5 K ) fift T8 A5 o0 o » ELF A PR R ik 5
FEHHIPEFFAE ) TF-IDF 45 8022 5 80K Bl resnet18
P 5 6 L0 B 1 SRy 8 R AL £ HOCRE X B . A
B sl fift B PR AR AR XS densenet161 [ 2% 45 44 119
fifp R AR AN G L A ) R A AE 5 IR A ) M R R Y
TF-IDF 5 %22 5 AR /0N o A 4 00w g 1 25 % A 4 72
Xt densenet161 [ 2% 45 A4) (14 fifk B 45 BB 3 5% 114
fifk AR AIE 0 3] P A 1) S W BB Y densenet161
0 28 Xt R A 019 45 30 0 R 4R DU 24

N i 2 0 X 245 2R oK R A ) S P R A 4R B
A R i 22 B2 B AR bR MSE XA 4ERE L A
TP IBD B4R E G SR E A 4R %
J. TF-IDF {6 /) MSE 4545 5 1E . Bl A TE-IDF 2
SR A 90 P R - N 2 AR 1Y B g 114 ) 4% 45
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¥y AR A 45 R TF-IDF fii 22 8415 5 3545 B2 IR
R4 25k, AR E 5 45 R (19 TE-IDF s 22 . A]
NI — B G 4 I A [ 90 2% 235 4 1 1 22 2] 7 o
A, 5 N 35 B i B B A 45 R 1 TF-IDE
i 2 e 19 1) 28 45 ) » O 0080 4 v 8 3 SRR A 2 )
Bt X PR RIVBE ) T 27 2 B — A BUL A REAE TR
Gy sm R 0 2 BERRAE 5 T 5 N D I A R AR AR
A LR TE-IDF fi 22 10 ) 0 45 254 o H X 24l
S T SR AR 2 >0 BN PR 8 BRIV 1] o o B
JUAS SR (9 2545 25 SR A D 1 S R 0 1) 3 4R

6 BHESRE

e R R A0 R LT 3 A9 7 TR R o 2 X 45 T i
TEVE I PR B A AR SCEE X BUAT TR BE 2 ) M 4%
AR HIE S8 A7 75 ) AT g R R A 245 S i o ol = T
V] i R AT S B ke = A 0 3K 4 R AL B 0 T — B
T AT 58 i SR B A% 0 R 1] T ) RS R o 2 A 2% 1 S
BLH PTRRAETT 3 B8 FATT R TR B o AT A4 AT 5 2 [ P
SN — RS T AT fif R A LT 3 | A AL
SRUE W T A SO R B SR ACR

AR SO TAE 200 PR A 5 — AR AT
4 B 3OS AT A 8 B i A5 R 1) 2 SR T B T Y
iR TR 5 55 K T g TR L TR M A TR 11 A R R LS AN
2R AR BE X WIS I3 TR AT A T 4 0 3R BT AR ST
TSNS T fifE R A i AL R ) e R 4 SR EAT T AL B
FHI G SE-HR A0 Y S I 56 R A0 I8 1 R JBE 1t 22 1 45 7
AR 1 TR P 3 5 O 4R ) — P T Jaccard AU
A B Sy [ AR 35 05 9 o A [ — 9 45 25 4 4
JE bl DO AT BT A 3 5 A 0L B2 AT BE i Bk ™
AR TR AE R AR 25 2R FT DL S e o R R 22
W 2 22 0o 3k AN 25 i X K 4l 46 AN [R] 37 5t % B A L FL
Je T G B R 48 S5 0 P A 4R 1 A AR B2 5
T3 X AR T LA R 8 AR i N Rtk &
AORE s 034 Je W DABS BT 5 A0 22 57 DAL 2 X i) )
8L A& BRLAE AN [ 37 5 73 A X RRARBLEE s J7 XS A
JE R R Py A 0 SRR L RIS R RE T B A SR
Gy IMA N FA SRR R Al 47 JR 1 58 L 53032 1 ik
S TG AR R 58 4 AN A O 14 WA 35 5 1) B A B
JE 75 5 A AT — 2 L [R] A B P A 3 55 (8] A AL RE
ATEH s A SCIE 4R ) — M JE T TF-IDF 14937 5 0 51
PEFFAE A S B v N S AE 0 4 5 =008 0 530 v 4
i BRCA v 0 B R A A KL I R 7E TR

NGBS RE NS RN UEL S RPN S I P
S BRI Z AN o AR SO X ] fige R S AR A 4SS TR 1 R B
PEREUEAT B AR I 3 Ao o A5 7Y 4 SR 1 2 R AE A
Pl 7 5L B 7 - il 5 327 A i g L A A5E 7R 17 O L
BE A 2 RRAE A 45 B B — SR A R IR A 1] L
W P BN 25 R A A TR i I A B
TIE R P13 o PRV AE B L 3% 19 5 B A 1 R B o 42
I 28 4 AR U] AR ) a7 4R 2 X8 0F 1 5
bR Eb A A L RVREAE il L 0 AR TR 43 2 18 T 1Y
i 25 /N et AR L H AR 2 AL RE T . B AT A R S
P A 4SS TR ) B

AR S A R TAEAL$E < A SCR AT fiff F LR A A5
TR (1% figp o 45 L b T R A 48 T 4 2R TR )
PRI 60 L ™ A A4 6 I 4SS 280 ol D 1 3000 4
PR R 9% M AR i L AT LA o R 4 AN [) 288 B A S 11 K
it 5 B AT 12 TR 2 ) 45 A 7R X A (] 28 R 5040 4 1
JHIEURY FE 45 L s bR b =2 A1 AR B 8 A g %
71 TR 22 X % A TR g PN e R AL T 2 S A8
i s 1) A0 0 P L O 25 R TR Ok P e RIS 1Y T
2R 5 % 4 5 I 245 A2 TR 1 D 8 A, 5 5 5 4
HURE SRl A AT B UG, 2 AR B 5 1L 2 A
IS G s R R AT IF 98 N2 5 B 25 B A AR 485 45 1) 0 iR
SER A Ak, IL AR BT TF-IDF (4935 5% 80 50 R AE i
P R 50 Tz Ak n] R A s 1 40 )
FEAE AR A 37 S5 SCAS 1 6 B 1) 2 LAt B DA e vl LR
a6 ) R0 B R B R S o 28 TR ) U Y A
P e F P AL X2 By I R 0 A0 TR 54k
T 3k i R S AR A ASE TR X A0 R 3 S 1R T A 7
HEAT R L 45 A0 91 3 57 1 0 91 1k R A0E 5 P 3 6 4 Jj1)
PERRAE AR 10 1 500 5 0 TR0 - 3 S B8R S AT B
I8 X A0 7 5 U AR R I 5, TS B ASE A TR
Z A0 5 1) SR B AE 42 = A TR U HEAR R T —
0 TAETER A48 i 0 3 A T 1)1 2 A A
i FH B B A TR PRAR 8 L AR SOKE 221 R R 1 28
RIS (R R 4 6 T T2 (1 3 5 CHL An 22 B 45 3 55
B8 ARAR LU B M 225 ) 2% A5 8 %ok S [ 25 7R 50 40 4 1)
TR ORI — 2D i R AR SO IR I 5 U
VAR IR

& % x #t
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Background

The deep learning models have been widely used in
computer vision, speech recognition and natural language
processing for their advantages of deep layered learning and
unlabeled learning models.

As a bottleneck restricting the further and long-term
application of deep learning, the interpretability of deep
learning models has been paid more and more attention. The
deduction process of deep learning model learning and
training is dominated by numerical operation and has a black
box nature, which is lack of explainability and is difficult to
understand through the concept of human society. Therefore,
how to improve the transparency of deep neural network
models has become a hot research topic.

The interpretability research of neural networks has
been experienced from the early coarse-grained exploration
using the sensitivity difference characteristics of the model to
the input, to the recent exploration of the function of single/
combined neurons in a recognition task.

However, the existing research ideas are still only to
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analyze the decision process of neural network based on
numerical results which lack graphical representation of the
overall understanding of neural network. Because the inter-
pretation result of the interpretable basis decomposition model
for deep neural network is of the strict correspondence
between scene and feature, it is a kind of semi-structured
data, which has the advantage of easy to construct knowledge
map. Therefore, this paper proposes a deep neural network
visualization algorithm based on interpretable basis decompo-
sition model and knowledge map. To the best of our knowledge,
we are the first to combine interpretable basis decomposition
model and knowledge map to deep network visualization to
enhance its interpretability.
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