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« Task: Unsupervised adaptive detection is to improve the ® Comparison with the state-of-the-
performance of detector learned from labeled source domain + method
on new environments without labeled training data. L L
. : : - : o Cityscapes-> Foggy Cityscapes
° _SOIUtIQn: the domaln dlscrl_mlnatOr IdentlfleS.Whether the method | detector | Backbon persion  rider car truck bus train mbike bicycle mAP
Im.age IS from Source domaln O.r target domaln; Whlle the SAPNet | FRCNN VG(eB-16 40.8 467 59.8 243 468 375 304 407 409
g_bjec_:t det?ctor learns domain-invariant features to confuse the
ISCriminartor. MeGA- | FRCNN | VGG-16  37.7 490 524 254 492 469 345 390 418
CDA
Cityscapes->Cityscapes Cityscapes->Foggy Cityscapes CDG | FRCNN | VGG-16 380 474 531 342 475 411 383 389 423
MAP: 34.7% mAP: 18.8% ours FRCNN | VGG-16 439 496 60.6 296 50.7 39.0 383 428  44.3
SR P . il | 2 = = i orace | FRCNN | VGG-16 4655 513 652 326 499 342 396 458 456
> | SST-AL | FCOS - 451 474 594 245 500 257 260 387 396
pppppppppppp CFA FCOS | VGG-16 419 387 567 226 415 268 246 355  36.0
CFA FCOS | ResNet- 415 436 571 294 449 397 290 361 402
101
ours FCOS | VGG-16 457 475 606 31.0 529 445 290 380 436
ours FCOS | ResNet- 431 473 615 302 532 503 279 369 43.8
101
orace | FCOS | VGG-16  50.1 464 680 337 545 387 307 397 452
orace | FCOS | ResNet- 466 454 661 336 541 629 290 371 469
. . . . 101
« Challenges: discrepancies in different scenes Sim10K/KITTI->Cityscapes

= = method detector Backbone mAP
M Ot I Vat I o n CST FRCNN VGG-16 44.5/43.6
MeGA-CDA FRCNN VGG-16 44.8/43.0
i L. i i i i SAPNet FRCNN VGG-16 44.9/43.4
® Discriminative representation: The omni-scale gated fusion oN FRCNN veG-16 49.3/44.9
module can extract a discriminative representation in terms of — - Ve 2o
objects with different scales and aspect ratios. SHIRAL e - i
CFA FCOS VGG-16 49.0/43.2
FCOS Faster-RCNN Ours
: : CFA FCOS ResNet-101 51.2/45.0
: : ours FCOS VGG-16 54.6/48.5
: : ours FCOS ResNet-101 54.1/46.5
| | oracle FCOS VGG-16 72.3
! ! oracle FCOS ResNet-101 71.3
— = The “oracle” results indicate that we
I P [omss| Yo e o] ! |\F:—>@ P fomss| &P © Angn Pooing remove the discriminators in our network
=] =12l | P ~* | |OGF: Omni-scale Gate Fusion and then train and evaluate it on the

® Distribution alignment: The proposed category-level target domain.

discriminator is to align the feature distribution based on ® Ablation Study
iInstance discriminability in different categories and category method mAP | APS  APM  APL
consistency between source domain and target domain. fFf ) izg jz 2‘;; Zf
AA O ours(w/o category-level dis. ) 393 | 87 405 64.4
5 I:|I:|I:I|:|I:II:I nz; uﬁﬁ [ |:|I:I|:|I:IIIII:I|:|I:I|;|j|g:@|.|:rlA ours(w/o gated fusion) 413 | 85  39.1 70.6
% Ja-*’fﬁﬂ O "’.ﬁ&in | ours(w/ all) 436 | 10.1 431 72.5
w | Aﬁﬁﬁ ‘A ﬁ,& |
S— i ----------------------------------------------------- | ours(w/ average fusion) 42.1 11.5 407 68.9
___________ |:|DEIE|E||:| ours(w/ conv fusion) 415 | 11.2 40.1 71.5
o oon nu,l;llzlu DDDDDDDP
= uuﬂﬁ,#&f’é_ b E_I_,ﬁﬁq:._ _ ours(w/ gated fusion) 436 | 10.1 431 72.5
B TR | O e
_-- . Classifier boundary discriminator baseline Deen Dorp Dels Deal(ours)

! O A | | h mAP 39.3 40.5 40.7 411 43.6
= The proposed omni-scale gated fusion

® Our framework to ® Architecture of our domain and categgry-level discrir_ninator rec!uce
false positives and negatives for object

encode multi-level adaptive object detection S . .
. detection in adaptive domains.
dependencies
Pixel-level . . .
Pixels discriminator Source[—> (T — dectc;?::isoens g o S;Lége . VI S u a I Izatl o n
> '
Omni-scale l Domains NN packbone FPN omn;':cagI:I " —" PAS CAL VOC PAS CAL VOC
: > | g
gated fusion Instance-level / =" gated fusion »1 detection _>Wate rcolor
Instances discriminatci.. ___________________ CateaaEeE] | pseudo labels :
Source { = source path I at.-level or
| ——> ftarget path | Multi-Granularity el o " terget?
Pseudo or | : Alignment instance-level o
labels Target? : MU intersection over | ins.evel <J
Category-level : union | = el tor | | target?
. discriminator | dient | Y 7 sour
Catego"es > | rev%rre;allelgyer i ’ e zﬂ or
- "¢y ™tcrscrimina tor > | Jtarget?

— 0"‘_""333"9 Gated ® Multi-Granularity Alignment
Fusion — Pixel-level and instance-level
For fcos framework, a series discriminators
of convolutional layers and Pixel- and instance-level discriminator
loU is used as the coarse s are used to perform pixel and instan | : || WE =
detectorand loss function, ce-level alignment of feature maps ol S
repsectively. To extend our respectively. (Lpix a.nd Lins employ il DEREES =" | Sy
framework to Faster-RCNN, the same loss function) . —
we replace them with RPN — Category-level discriminator i
and the original RPN loss. . gory=ievel diser Conclusion
Instance Discriminability RS DESNE—BEEPEEEEEESEBBEEBDEBL
~ 1 © - ® Contribution
Lowi ==Y, ) W(oU®;, b)) OF Lgyi = Lrpn Lais = —Tor > gl log(plt,) O
— 51 s = » Multi-granularity alignment framework

dis _  eXP(Mijoc+ Mijoci1) * Omni-scale gated fusion

Pij,c SO oxp (Mo 20 + M; ) : .
where T is the tempercature e=0 SEPAMg2e T Mg 2ot = Novel category-level discriminator
factor. O, denotes’fhe overlap whe_re M, ;2 and M ;0.1 denote _the ® Summary
between the predicted box confidence of the c-th category in

» Applicability of the multi-granularity
alignment framework on different detectors

= Effectiveness of our framework on different

and the convolution kernelw.0  source and target domains
IS the maximal overlap among  respectively

them d : :
. u omain adaption scenes
v'  Category Consistency P
Based on FCOS Coarse 1 2C—-1 - .
Detection »Csim o _E Z Z :gzs,l;r,lm 1Og(pij;ilm)
Feature lpmpﬂsals (i,j)ES m=0
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