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AdvBCT Overview:

B Goals: focus on the process of retrieval model upgrade.
1. Compatibility: Keep features consistent between two models to save time and resources during backfilling.

2. Disparity: Do not sacrifice the retrieval performance of the new model.

B Contributions:
1. Adversarial learning: minimize the gap between two feature spaces.
2. An elastic boundary constraint: balance disparity and compatibility.

3. Outperform other 4 methods in most allocation types .
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(a) The process of the traditional upgrade. (b) The process of the compatible upgrade.
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Figure 1. The process of the compatible upgrade
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Figure 2. Distributions of the old embeddings
and new embeddings without compatibility.



AdvBCT Pipeline:
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spaces of two models ); =argmin E(0,, 64)
6

d
, =argmax E (0, 0,)
6

n

0
6

Boundary-aware Compatible Module: Balance disparity and compatibility



Boundary-aware Compatible Module:

B Why p2s constraint: B Why elastic boundary:
1. Applied to all pairs of samples, psp is influenced by outliers. Define E,(X) as cluster centers 0 =
2. p2p constraint can be bounded by p2s constraint. {o',0%,...,0%} of the training data.

If compatible, the positive pairs and negative pairs should satisfy: ~ We can define p2s constraint as
||¢n(xi) - EO(XI)HZ < r;nax

ri .. represents the maximum distance of class i

(p2p constraint)

V{‘i,j, k}ay?, = Yj 7é Yk
Corner cases and outliers will make the

(Pn(@i), 6o(2;)) < (@n(Ei), Po(Tk)) distribution looser which leads to a larger
ri ...
(On(Ti), Po(25)) < (Pn(Ti), Pn(Tk)) max
rk = wkirk .. —t|
According to the triangle inequality: rk {rﬁqax ré t < T'max
emax — k
(p2s constraint) tk— I'e t > I'max
T'k — (1 )rmax + Wkt t < I"max
Biawer = ln(@) = Bo(Xll = Igo(as) = Bo(X emax = Lykpk 4 (1= W)t t > gy
Bupper = ||n(@i) — Eo(X°)||2 + [[@o(z;) — Eo(X°)||2 Dy = 121 max((cpn(xk) 0%) — r&max, 0)
(8)

Blowe’r‘ S ||¢'n($'t) - ¢O($J)”2 S B'u,ppe'r (9) pZS - 2 Dk



Benchmarks and Metrics

B Data Allocation Types

o Extended-data:

T o1g =30% images, T,.,w = 100% images

[ Extenede-class:

T o1g = 30%classes, T, ., = 100%classes

) Extended-backbone (class):

 Extended-class and M ,;; = Res18, M., = Res50
o Extended-backbone (data):

« Extended-dataand M ,;; = Resl18, M,,, = Res50

Old train-set New train-set
#images #classes #images #classes
Extended-data 445,419 81,313 1,580,470 81,313
Extended-class 470,369 24,393 1,580,470 81,313

Extended-backbone
(class) 445,419 81,313 1,580,470 81,313

Extended-backbone
(data) 470,369 24,393 1,580,470 81,313

Allocation type

Train on GLDv2.
Test on RParis, ROxford, and GLDv2 test

B Metrics

M((,bn, (rbo; Q: g) — M(Qbof Qbo; Q:g)
M((,b*a Qb*; Q: g) _ M(éo:(ybo; Qa g)

)

Peomp = stgmoid|(

(16)
M (D] n; 3 - M *3 *; y
Pup = sigmoid( ($n, & Aﬁi)m. Q(Q;) ¢x; Q g))
(17)

(1 + ﬁZ)Pcomp * Pup

18
ﬁzpcomp + Pup ( )

Pﬁ —score —

M (¢,, dn; Q, C) represents the mAP with the
setting that embeddings of @ and embeddings

of G are extracted by ¢,, and ¢, respectively.



Experiments

Allocation Modelyiq Modelnew RParis ROxford GLDv2-test Pup Peomp Pi—score
type self Cross self Cross self Cross

s - 75.45 - 49.15 - 10.03 - - - -

Extended. z G318 81.15 493 6385 120 1648 02 - 7491
s LS e 80.58 7737 5634 4966 14.61 1130 48.02 5471 51.13
BB e 81.57 7783 60.85 5135 1648 1217 49.65 5741 53.34
Ris Ri18 or 8093 7830 5724 5097 16.06 1325 4890 59.19 53.52
el Phvi—resresn 7957 7653 58.15 5005 13.88 1035 47.78 52.50 50.03
Fria R18 or 8278 17855 6213 5231 1571 1149 4955 58.09 53.45

L - 74.29 = 54.34 . 11.43 : . . -

Extended. - e 81.15 493 6385 129 1648 0.2 - 338 -
i o A i 7945 76.13 5894 5343 1479 1226 4833 5279 5041
Lol e 81.26 76.78 6049 5429 16.07 1204 4937 5395 51.51
Ris Ri18 r 7692 7455 59.07 57.82 1480 1231 48.09 54.78 51.17
18 Pliot_refresn 1893 7533 6031 5168 140 1041 48.06 4726 47.57
18 B8 or 8205 7716 64.51 54.82 1644 1205 50.16 54.87 52.35

niG B 75.45 < 49.15 = 10.03 - - - -

Extended- . g0 87.66 481 7656 226 2212 02 . 1544 -
backbone e e 85.54 7895 68.66 5442 19.11 1278 47.81 5586 51.52
(data) g L 8749 7936 75.16 57.18 21.85 1330 49.73 5731 53.25
s RS0 or 8437 7891 6742 56.18 21.57 1342 4848 56.80 5231
o PHnl refresn86.78 78.81 7510 57.84 20.61 1241 49.19 5653 52.60
Rip B cor 8679 79.08 7571 59.03 20.77 1275 4931 5730 53.01

e - 74.29 z 54.34 - 11.43 - - = -

Extended- - 59 87.66 481 7656 226 2212 02 : 1146 -
backbone 2B ol 84.18 77.12 6893 5752 18.85 1347 4771 5459 5091
(class) LB L 8577 7731 7289 5895 20.84 1400 49.04 55.67 52.15
o 0 or 8248 7733 6637 5851 1891 1399 4729 5551 51.06
s P _refresn85.62 7729 7395 56.83 2047 1244 4901 53.63 51.21
i B0 or 8624 7831 7393 6033 22.03 1354 49.65 56.64 52.83

The compatible training benchmark testing on BCT, LCE, Hot-refresh, UniBCT, and AdvBCT



Experiments
B Ablation Study

” Lo RParis ROxford RParis ROxford
pae self Cross self Cross self Cross self Cross
(o) 75.45 - 49.15 - 74.29 - 54.34 -
2p) ¥ 81.15 4.93 63.85 1.29 81.15 493 63.85 1.29
3 v 5.8 6.69 3.25 1.66 5.14 6.8 2.44 1.76
4 v 76.4 75.23 50.78 44.75 74.82 74.13 51.09 48.22
5 v v 80.87 4.4 63.92 2.11 81.09 5.67 62.3 2.34
6 v v 82.12 77.18 61.16 51.63 81.66 76.16 63.59 52.92
7 v v 76.83 75.7 52.76 49.31 75.09 74.45 51.39 48.67
8 v v v 82.78 78.55 62.13 52.31 82.05 77.16 64.51 54.82

Comparison results of different components in Extended-data (left) and Extended-class (right)
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Conclusions

1. To better ensure compatibility, we designed the adversarial and boundary-aware
compatible modules.

2. Adversarial compatible module aims to pull the embedding distributions of the old
and new models close.

3. Boundary-aware compatible module is used to obtain a suitable boundary to
constrain distance relationship between the new and old embeddings

4. We establish a comprehensive benchmark for subsequent researchers to handily

contribute to the field.



Thanks for watching



