Decoupled Adaptation for Cross-Domain Object Detection

Junguang Jiang, Baixu Chen, Jianmin Wang, Mingsheng Long

Tsinghua University

Problem D-adapt Framework Category Adaptation Quantitative Results

e Object detection in the real world suffers from Procedures: e Challenge: The input data distribution doesn’t f'ad?p ! S?hle\;es Sta.te—of—t]fll{e—artdre@llgs on(;ourdcros(sy—
performance drop due to variance in viewpoints, ® Decouple the original cross-domain detection satisty the low-density separation assumption well = olma.un 9 ject detection Eas shan 12/15 s 177 alr.l 21 ]Z
object appearance, backgrounds, illumination, image problem into several sub-problems. impede the adversarial alignment. He Z’tge 1@pézyementt9nl enchmark datasets Clipart]

- o | . , and Comic2k in particular.
quality, etc. ® Design domain adaptors to solve each sub-problem. e Solution: Use the confidence of each proposal to P

* Domain adaptation aims to transfer a detector from g Coordinate the relationships between different discretize the input space. The objective of the Table 1:Results from VOC to Comic (ResNet-101).

a source domain D,, where sufficient training data is adaptors and the detector. discriminator D is, Method bike bird car cat dog prsn mAP

available, to a target domain D; where only — max L5, =Ex ~prow(cs) log[D(fy, )] Source Only 325 12.0 21.1 104 124 29.9 19.7

unlabeled data is available. b LR () log]l — D(f;, g/ (1) DA-Faster 31.1 10.3 155 124 19.3 39.0 21.2

----------- : “x;~Dj" "W G ) 108 ts &t/ SWDA 36.4 21.8 20.8 15.1 23.5 49.6 29.4

----- : i where f = F(x) is the feature and g = G(f) is MCAR 479 205 374 20.6 24.5 53.6 33.5

Challenges et the category prediction. Instance Adapt 39.5 17.7 26.5 27.3 224 484 30.3

labels | Global Adapt 1 31.9 15.7 30.3 21.3 17.1 37.9 25.7

0 Chall Wh i the obs Han ) 1 > F o \ D-adapt 52.4 25.4 42.3 43.7 25.7 53.5 40.5
: @ | r=%t-=n- p=

* Data Challenge: What to adapt in the object Category | o ~i 1 bbox | Z . confidence| NI 0 @ Oracle 422 353 319 462 40.9 709 44.6
detection task is unknown. proposals Adaptor | bome , labels | a g 8'2 = L w(c)

N

X
: X% Table 2:Ablations on category adaptation. VOC to Clipart.
source domain target domain - i 1 0.9 %
foreground ’ : i

w/0 bg proposals
feature extractor discriminator proposals BBox - e+ Source metric ours W/ 0 / o PP W/ O W/ O
dvHead o). .
T~ Adaptor 0- o+ Target condition SMC weight |adaptor
_— ~ — : tensor flow  ----+ : data flow 0.0 0.5 1.0 loU % Undefined target
D mloU™ 382 36.9 - 36.6 336251 172 | 126
T~ —7 - . a) loU distribution of proposals b) Discretization
- — Figure 4:D-adapt Framework. @) () mAP 435 417 | - 417388365 333 @ 280
global feature . : : o] / s cas 9 Table 3:Ablations on box adaptation. VOC to Clipart
| Meanings: Different parts have independent param- = "= _, | | |
Figure 1:Global adapt o , . ﬁ ﬁ s .
eters, data distributions, and training losses. - /% Va ©y metric | Ours w/o DD w/o adaptor
feature extractor discriminator Summary: 7 [els \D> — LSS mloU™0.631 0.598 0.531
~_ - A & mAP 450 444 43.5
S i o Architecture challenge = Decouple the adversarial ; —
adaptation from the training of the detector b fi ge
e /‘—" . p . . g y —’—/ Iﬁi!» : gradient reversetlayer ----+ : stop gradient Qu alit ative results
— introducing a parameter-independent category
instance feature adaptor. Figure 5:Architecture of the category adaptor.
Flgure QInstance adapt gTa}Sw{ Chauenge j Introduce another bounding bOX VOC—>C1ipart VOC—>C0mi Sim10k—Cityscapes it}lsggpeSﬁFoggy Cityscapes
o e e adaptor that’s decoupled from both the detector and . )
Nl the category adaptor. Bounding Box Adaptation
— ™~ ® Data challenge = Adjust the object-level data | e
—_ o~ L . . Introduce an adversarial regressor network GG, ;. to max-
distribution for specific adaptation tasks. R | | ,
_— imize its disparity with the main regressor on the target
local feature domain while minimizing the disparity on the source do-
Figure 3:Local adapt Contact Information main to measure the discrepancy across domains.
‘ g
. . . . . H ‘ ' / Gred I:> % - Lgeg £ y gt L e
e Architecture Challenge: Introducing domain e Paper: Decoupled Adaptation for Cross-Domain | pres @ﬁﬂ By . Lo y ik,
1: S . . . . g BT Jadv . ’,,._r"" i’ ) ® a.,i'”f»*"-" e {'%wﬂﬁ.;}ﬁf}r;f«i""
discriminators into the detector architecture might Object Detection 4. / %Greg @S‘Q e PGt . P S e i
deteriorate the discriminability of detectors. e Code: Transfer-Learning-Library K gradiont severs leyer - stop radicn W s B g
o T . - - — 1. : . . .
.__?Jsl;.?ﬁhalllenge.dAs admultl tasii 163.rlzfllng probfm, e Email: JiangJunguangl123@outlook.com Fioure 6:Architecture of the bounding box adaptor. (2) Adaptor A— 0 (b) Adaptor A— 1 (c) Faster-RCNN  (d) D-adapt
It’s difficult to adapt detectors for different tasks at Figure 8 T-SNE visualization of features on task VOC — Comic2k.

the same time.


https://openreview.net/pdf?id=VNqaB1g9393
https://openreview.net/pdf?id=VNqaB1g9393
https://github.com/thuml/Transfer-Learning-Library/tree/dev-tllib/examples/domain_adaptation/object_detection

