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Farewell to Mutual Information: Variational Distillation for Cross-
Modal Person Re-identification
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What is information bottleneck principle?

> Bob B PIRARDS DURL P (BT 55 AR (5, R AT
B BRI AR L.

Z ap== - ‘ 'L ] S AN “ ~
i) —> max I(z;y) T L L P A SSSS
E(z|v) .

Lig =—1(zy) + Bl(z;v)

Import applications
O < B O -
> THEHLALE [2]
> HARES I 3]
> MR (4]
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The information bottleneck method (1B)

> TPk
R T — RS ISR S T AR STk Lig=-1(z;y)+p
I(v;z) <1,
D=@m-On ey
— — max I(z;y) z v) _ ﬂ p(zlv)p(v) log ((ll)))d v
E(z|v) p o
> AR underlying dis;ribution latent variable space

o« HOFRME ™ AR HAS BN T
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The information bottleneck method (1B)

> Tk Task-relevant
CRET A ERIR S T MR <
I(v;z) <1,
Z
l, N max [(z;y)
E(z|v)
> AR
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Lip =—1(z;y) +Bl(z;v)
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The information bottleneck method (1B)

> Timh:
o R T —PME RIS TRRES S A
I(v;z) <1,
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l, N max 1(z;y)
E(z|v)
> AR
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o BUIRERES T TME DA
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Task-relevant

View-consistent {

Superfluous
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View-specific

(

Defined

v
Defined by ?

> by label
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Deep Variational Information Bottleneck (VIB)

> TiHR:
C BN MHENTIIOAL, A TR B DAL R Lip =[- (zy )|+ B
Zﬂiﬂiﬂﬁ’wﬁﬁ :

-~ [H(ylz)+¢/ )| areamwf

(KL @EmIa@) - KL[p(z)Hq(z)]]

¥
[KLeEIla@)}] -
i :

Lyip =|-log(y|2)| +{2 - KL(@p(zIv)|19(2)))
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Deep Variational Information Bottleneck (VIB)

> Bk Task-relevant
o ENASHERCK [(Z; v) BRI

> A
o RAEF B PERE 5 W2 A trade-off {153 fFkt

Lyis = —log(ylz) +} KL(p(zIv)lla(2))

Farewell to Mutual Information: Variational Distillation for Cross-Modal Person Re-identification



£y ERWE AL

5} EAST CHINA NORMAL
2/ UNIVERSITY

MIRER

Deep Variational Information Bottleneck (VIB)

\ latent variable space rior distribution
> Timh: % P P x

-+ AR SHEWR (2 v) BRI

N 7/

KLIp(2)]|q(2)] = 0

tightens when
> A
o FAEFGHRE S M R trade-off 152 R r
. FEIE A LR Lyip = —log(y|z) +{1 . KL(p(ZW)”CI(Z))]

© PRESH BEREERRGRME

re-parameterization
resample, etc...

KL(p(z|v)llq(2))

[\

p(z|v) q(2)
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MR v AL z X TEFF RS y 25E0 i, SHMNS ;(,v; y) =1 (i; y).

T3 To U MR
| —1L / z —
A - \\ J
I(v; z) =[I(v;z|)')]+[l(2;3’)] 7 ) ’&\ z
I Al TS

TUARE B
v e s * maxI(v;y)

1(v;2) S z|Y)|+ 1(v;y)  e— > B min (v; ) — (2 y)
RIH b e min I (v; z|y) & W
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& t-ie U Hylz) = — [p(2)dz [ p(y]2) log p(y|2)dy.
53—

> DAL z RS HAR y MCH RS W E v W FER, 3RAE 2
NS Hin y Hagsimik, B

DKL[]P)v”]P)z] =0= H()’lz) - H(}’lv);
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pOIv) - Lysp—> pUVl2) ==~

min I(v; y) — I(z;y) & min H(y|z) — H(y|v), | : ’ TL‘ /SuPPOrtedb\Y]
X —> v |— '_ \ Theorem. 1 .
R PE R H(yl2) = — [ p(2)dz [ p(yl2) log p(y|z)dy. -

5| B —

> BFRAE z SRS ER y MBS Mg R v WM FER, RAE z
NFAES B y H&7ani:, H:

-=» Lvsp = Hf;liqﬁn Eon By (v]z) [ErmE,(z0) [PrL[PolP:]]]

1
|
E > A4 H 7508 (Variational Self-Distillation, VSD):
: © FETEAS B H G
- At AL AL 7

DKL[]P) IP,] =0= H(ylz) - H(}’W) ---------

Hr P, = py|v) fil P, = p(y|z) RRFWN 24, H Dy Fm KL #UE.
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X4 s /Supported by
y — —» F LVCD \ Theorem.2 /LV,ML
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[Images are from SYSU-MMO1 dataset]
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units of size 1024 and 512 respectively.
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SYSU-MMO1

> BHERERICEEE 491 A H ARG 287,628 5KAT LG IEI5 DA S 15,792
SRECAMEER . B4 H AR EEERIET 6 MAESTA LD
PR P A T TAE R FAEE AT R -

> TR E 2 REW (all-search ) FMIENEW (indoor-
search ) o WSO BT S0 45 AT SR AR PP 4 0 o

caml

cam2

cam3
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RegDB

> HIBEHEIE A2 NEIR, BEABARY R KER— BRI
BT E RN R IINEE R,

> IENARESIET ML (visible-to-infrared) MRLISME
af )¢ (infrared-to-visible) . FRZTFMLER A+ RILHIF
KIEE, BERSRIARTFEIYSHITHEE.
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Settings All Search Indoor Search

Type Method Venue Rank-1 Rank-10 | Rank-20 mAP Rank-1 Rank-10 | Rank-20 mAP
Network Design Zero-Pad [+1] ICCV 17 14.80 54.12 71.33 15.95 20.58 68.38 85.79 26.92
Metric Design TONE [17] AAAT18 12.52 50.72 68.60 14.42 20.82 68.86 84.46 26.38
Metric Design HCML [17] AAAT18 14.32 53.16 69.17 16.16 24.52 73.25 86.73 30.08
Metric Design BDTR [+5] LICAT'IS 17.01 55.43 71.96 19.66 - - - -
Network Design cmGAN [4] LJICAT' I8 26.97 67.51 80.56 31.49 31.63 77.23 89.18 42.19
Metric Design D-HSME [11] AAAT 18 20.68 32.74 77.95 23.12 - - - -
Generative D2LR [10] CVPR19 28.9 70.6 82.4 20.2 - - - -
Metric Design MAC [+] MM™ 19 33.26 79.04 90.09 36.22 36.43 62.36 71.63 37.03
Generative AlignGAN [ 6] ICCV™19 42.4 83.0 93.7 40.7 459 87.6 94.4 54.3
Generative X-modal [ 1] AAATL20 49.92 89.79 05.96 50.73 - - - -
Generative JSIA-RelD [ 7] AAAT20 38.1 80.7 89.9 36.9 52.9 43.8 86.2 04.2
Network Design cm-SSFT [19] CVPR 20 52.4 - - 52.1 - - - -
Network Design Hi-CMD [ 7] CVPR20 34.94 77.58 - 35.94 - - - -
Network Design DDAG [-++4] ECCV™20 54.75 90.39 95.81 53.02 61.02 94.06 98.41 67.98
Representation ours - 60.02 94.18 98.14 58.80 66.05 06.59 99.38 72.98

» Performance of the proposed method compared with the state-of-the-arts. Note all

methods are measured by CMC and mAP on SYSU-MMO1 under single-shot mode.
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Settings Visible to Thermal Thermal to Visible
Method Venue Rank-1 mAP Rank-1 mAP
Zero-Pad [11] ICCV'17 17.8 18.9 16.6 17.8
HCML [+3] AAAI'1S 24.4 20.1 21.7 22.2
BDTR [15] [JCAT' 18 33.6 32.8 32.9 32.0
D-HSME [ 1] AAAT'18 50.8 47.0 50.2 46.2
D2LR [10] CVPR’19 43.4 44.1 - -
MAC [47] MM 19 364 37.0 36.2 36.6
AlignGAN [ 0] ICCV'19 57.9 53.6 56.3 534
X-modal [ 7] AAAT20 62.2 60.2 - -
JSIA-RelD [ 7] AAAT20 48.5 49.3 48.1 48.9
cm-SSFT [ 1Y] CVPR 20 62.2 63.0 - -
Hi-CMD [ *] CVPR 20 70.9 66.0 - -
DDAG [+4] ECCV'20 69.3 63.5 68.1 61.8
ours - 73.2 71.6 71.8 70.1

N ERBHAL

) EAST CHINA NORMAL

UNIVERSITY

» Comparison with the state-of-the-arts on RegDB under visible-thermal and thermal-

visible settings.
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Variational Information
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Rank-1 mAP Rank-1 mAP

view-specific

branches  gg 6o 5799  28.69 32.42
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E —> Variational Information

; \ Cross-Distillation Bottleneck

| = R T

I N sh™>~_, sh ™. Lview-consistent J=ET]/ MY\ Rank-1 mAP
| ES K LVML:

[ o «’ ) brancheS 4922 4874 | 2434 28.01
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E = Variational Information
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|
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insufficiency sufficiency
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|

X |
|
|

%5“1&%5 (CIB) () ng (CIB) :i_(a) 5V (VSD) (b) P (VSD) Lysp = Dg[P(y|v)||P(y]2)]

[ R e 1 il i, s S A - e . 2 aaa

Z;/p, Zép: B H BFiA % (modal-specific branches) R i
Z;/h, Zé he BUH 23543 3% (modal-shared branch) B3 »

PN ST T T T e T M R B sk
, v oa . X ol : |
TAREERRSC SRS R YRR IR
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R T i e ! g ‘ | I(vy;23)
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Lysp = Dg[P(y|v)||P(y]2)]
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Pytorch ver Pytorch ver
- Kkvsps baseline (200 epoch)  All in (300 epoch)
I I
Vsp—> Zsp Rank-1 mMAP Rank-1 mMAP
Véhiﬁvc’) o Z;/h* / 548 54.0 60.0 58.8
/ L‘CML MindSpore ver MindSpore ver
;/h—-—LVCD--—r sh & baseline (100 epoch) All in (160 epoch)

Rank-1 mAP Rank-1 mAP

vy —> Zs
Py ' P 605 56.0 65.0+ 60.0+
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