A Simple Semi-Supervised Learning
Framework for Object Detection

Kihyuk Sohn* Zizhao Zhang* Chun-Liang Li Han Zhang Chen-Yu Lee Tomas Pfister
Google Cloud Al Research, Google Brain

{ksohn,zizhaoz,chunliang,zhanghan,chenyulee,tpfister}@google.com



Introduction

O FEF3
B EREAMBERERIERN, $IEZ 595 Munlabeled
datapyy E 18 By 14 BE
B RENESSSETENATEGS %

0 7Eobject detectionfESZhEAEIREFET]
B object detectionfFRERA S G, EHLCENFREHIREHITII
ZREEB T AT AR



B=Ir4a: Self-Training

4 )

Train teacher model | Infer pseudo-labels
with labeled data on unlabeled data

A N,

O~

Data allglllellta[ion \\\ Train equal-or- \ .\
| larger student model Make the student a
Dropout : .
| with combined data new teacher
Stochastic depth ~ and noise mjectedJ \ o




Method
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Experiment

B MS-COCO
B PASCAL VOC
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Methods 1% COCO | 2% COCO | 5% COCO 10% COCO 100% COCO
Supervised 9.05+£0.16 | 12.70£0.15 | 18.47+£0.22 | 23.86%0.81 37.63
Supervised' 0.83+0.23 | 14284022 | 21.18+£0.20 | 26.18+0.12 39.48
STAC 13.97+0.35 | 18.25£0.25 | 24.38+£0.12 | 28.64+0.21 39.21
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Experiment

0 7EPASCAL VOC_EayMRELL SRS
B BRZINE&EIE: VOCO7Htrainval set
B ARZRINEGEIE: VOC128trainval set, COCO

Methods mAP | APYS
Supervised 42.60 | 76.30
Supervised! 43.40 | 78.21
STAC (+VOC12) 44.64 | 7745
STAC (+VOC12 & COCO) | 46.01 | 79.08
[23] (+VOC12 & COCO) - 75.1°




Experiment

[1 Ablation study

Augmentation — C C+{G,B} | C+{G,B}+Cutout
5% MS-COCO (quick) 18.67 20.13 20.78 21.16
10% MS-COCO (quick) 24.05 25.26 25.92 26,34
10% MS-COCO (standard) 19.74 21.40 24.24 24.65
100% MS-COCO (standard) 37.42 37.22 36.39 36.12
100% MS-COCO (standard, 2 x) 37.88 38.91 38.73 38.57
100% MS-COCO (standard, 3 x) 37.63 39.33 39.75 39.48
Global Box-level
geometric geometricl Cutout
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