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Goal Contribution Results

ncorporate top-down informatiorj, Using Semantic segmentation for contextually priming region Improvement across all three tasks:
feedback and contextual information proposal & object detection modules, and providing iterative object detection, semantic segmentation
n Faster R-CNN feedback to the entire network and region proposals.

Key Ingredients of a Region—based ConvNet Object Detector [most state-of-the-art in Object Detection systems]
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- Contextual Priming (attention) using

. . bottom-up regions - Learns ConvNet to propose regions
Generally, bottom-up, segmentation driven - But no top-down feedback - No Segmentation driven or bottom-up regions

Contextual Priming and Feedback: Incorporating top-down information Faster R-CNN

Main Contributions: @ Faster R-CNN + Segmentation a Contextual Priming via Segmentation

Base Multi-task Model (Base-MT)
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- [terative Feedback
Top-down feedback to the entire network
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9 terative Feedback via Segmentation e Joint Model: Contextual Priming and Feedback
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Experiments to study the impact of Priming & Feedback Main Results on standard dataset splits
Ablation Analysis: Contextual Priming Ablation Analysis; lterative Feedback Detection results on VOCO7 detection test set. All methods are trained on VOCO7 trainval and VOC12 trainval
AP mlOU Stage—Z init. MAP mloU S mMAP aero bike bird boat bottle bus car cat chair cow table dog horse mbike persn plant sheep sofa train  tv
Baco-MT 7t 6 658 Bace-MT ] ' 7t 6 65 8 Fast R-CNN 70.0 770 781 693 594 383 816 786 867 428 788 689 847 82 766 699 318 701 748 804 704
Priming to convs. 1 77'0 65.8 mageNet  76.5 693 Faster R-CNN 732 765 790 709 655 521 831 847 864 52 819 657 848 846 775 767 388 736 739 830 726
Priming 1o s 1. each feb 77.8 65.3 Feedback to convi_] Stage-1 763 693 Base-MT v 7A7 784 793 759 632 568 859 854 884 549 839 686 846 856 785 781 413 746 748 840 724
L _, . . . mageNet 763 60 Ours [joint] v 764 793 805 768 720 582 851 865 893 60.6 822 69.2 870 87.2 816 782 446 779 767 824 719
+ Priming to each Rol (which adds global context) Feedback to conv{1,2,3,4} 1 | | 188 4T 7 133 +33
helps detection. Stage-1 /73 695 . | | | |
- Gradients from each Rol overpower . More feedback helps when initializing with Stage- Detection results on VOC12 detection test set. All methods are trained on VOCO7 trainval+test and VOC12 trainval
Segmentation network. network (Cf-, unrolled Self—feedback) S MAP aero bike bird boat bottle bus car cat chair cow table dog horse mbike persn plant sheep sofa train  tv
Fast R-CNN 684 823 784 708 523 387 778 716 893 442 730 550 875 805 808 72 351 683 657 804 64.2
Detection results Seamentation results Faster R-CNN 704 849 798 743 539 498 775 759 885 456 771 553 869 817 809 796 401 726 609 812 615
J Base-MT v’ 7171 842 809 731 551 506 782 756 89.0 486 767 548 876 825 830 800 417 742 607 814 63
. 5 P F MAP 5 P F  miOU Ours [joint] v 726 840 812 759 604 518 812 774 909 502 776 587 884 836 820 804 415 750 642 829 651
Test set: Fast R-CNN 716 ParseNet v 63.2 Ry =5 =
VOCT/ raster R-CNN . >3 ParseNet : 06.0 Segmentation results on VOC12 segmentation test set. All methods are trained on 07 trainval+test and 12 trainval
Segmenta“on ?)ase_[_\/l—r_ . AR ;ig iase_[_\/l—r. _ AR 2;2 S mMIOU bg aero bike bird boat bottle bus car cat chair cow table dog horse mbike persn plant sheep sofa train  tv
val set urs f”mmg] . . ' urs :]E)rlmlng]k y y ' Base-MT v 664 913 820 377 776 588 588 840 756 831 251 709 57.8 740 746 764 750 488 737 456 723 520
| ours :.eédback] /73 Qurs :.eédbac] 695 Ours [joint] v° 714 930 893 414 841 638 652 881 809 886 284 754 60.6 803 809 831 797 554 779 482 758 588
Qurs [joint] v v v 78 Qurs [joint] v v Y 696 173 +37 +65 +50 +64 +41 +53 +55 433 +45 163 163 167 +47 166 142 135 168
*with detection hyperparams (see paper)
YPEP pap Detection results on COCO 2015 test-dev set. All methods are trained COCO 2014 trainval35k
) ) AP loU: AP Area: AR, #Dets: AR, Area:
Recall-to-10U: Evaluatlﬂg RGQIOH PrOpOsa|S: i . > P F 05095 05 075 Small Med. large car 10 100 Small Med. Llarge .
T | . I'nis top-down Faster R-CNN 245 460 237 82 264 369 240 348 355 B4 392 s43 Ranked 4" in 2016
**,,--:*"% 5 o o .
o e — [ information improves Base-MT v 250 470 242 81 271 381 243 351 358 132 398 ss0 COCO detection
100 | |[ReN a0 |1 | |- priming (€07 @ 2000) all three tasks: Ours [priming] v v 258 482 253 83 278 386 245 357 365 136 406 547  challenge with a
8 04 | |- doine 2223 §i888§ g -----e----%Z;I(litb;iil((j%;()@;)(zooo) obJect detection, Ours [joint] v v v 275 492 278 89 295 415 255 374 383 146 425 574 single VGG16
0.2} : 1 |-4-Joint (66.6 @ 4000) Seman'l]c Seg mentanon COCO Detection 2016 Challenge Entry: mOdell
e . 1. Training with more smaller proposals .
T T Y TR e FR T B and region proposals, 2.Testing: a) multi-scale, b) average across 324 529 343 150 354 457 295 463 472 255 521 6523
loU — loU — LR-flip, ¢) add AttractioNet proposals, d)

VOC 2007 detection test set VOC 2012 segmentation val set box refinement and weighted voting
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