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0.7 8 EB J1 & @f

7. www.robots.ox.ac.uk/Dvga/research/very deep/

i 58.6B T G

"1 mAP w® 59931 a HAET »

T ® Fast R-CNN @ RPNh N~ &1
300 A wi € z

8 i HBoeM Vi1 A RPNfi1~ %AT SSa EB
benrwi; Iwz; Nl & N n2 Ha | P
Va & 5

RPN " r H w . Y RPNAwm Yol A| ol

61 6C - 7. \ XL CrFr " p RPN

> Fast RCNN s 1 I e HpoMPGEO' W% &
Cp 4¢ 4 Y@EM~™ poyB Arp” @IANJ:
X7 He 587B & RPN+ ZF1  Hp | 20 4C

Il T+ mpvstal EET s 4w

Gk &7 i
RPN'HI f & wp

ii7 1 8CN A RPNM 4 Fast R-CNN s 4 1A

GEE ¢ W% & C/AET 2000 SSw! > ZFJ AN 4 Fast
R-CNN %3 & C “opd HAET @ol nsr W
v o%s 4w X %sd mAP p PR3 h Al RPNj
s 4w HEp - 8

pd Hr 300 A RPN ® @®'Q SSM: mAP
56.88 mAP @Q ' A4/ @1 e W s

JUARe A% G4

OemKU G | EET Qe @i RPN 'Hi RPN K
b hVr 1 J° £551BC

8.M: RPNI & 97Q ¢ aeb1 30071 g Sz Q
NMSe a1 RPN! { he i1 NBE®O! 1 + %Wz o] Q N


http://www.gwylab.com/
https://arxiv.org/pdf/1506.01497.pdf
http://www.robots.ox.ac.uk/∼vgg/research/very_deep/

www.gwylab.com https://arxiv.org/pdf/1506.01497.pdf

8
3x PASCAL VOC 2007 = s 4 J ndw i Fast R-CNN = VGG-16 4 "QQx o 07b x VOC 2007
trainval | o 07 + 12 b X VOC 2007 trainval = VOC 2012 trainval @ T 4 T M> RPNI Fast R-CNN @ 4 H &
T 200 fx AQEpRIAGS A GoE®R Uz %' " ¢ 6817
. method 7 # proposals | data | mAP (%)
ss 2000 07 66.97
SS 2000 07+12 70.0
RPN+VGG, unshared 300 07 68.5
RPN+VGG, shared 300 07 69.9
RPN+VGG, shared 300 07+12 73.2
RPN+VGG, shared 300 COCO+07+12 78.8
4y PASCAL VOC 2012 = (AN A4+ 7 Fast RCNN = VGG-16 4 "QQx b 07b x VOC 2007
trainval 1 o 07 ++ 12 b x VOC 2007 trainval + test = VOC 2012 trainval Gf T 4 T Mz RPN Fast R-CNN &
4H & T 2000 t http://host.robots.ox.ac.uk:8080/anonymous/HZJTQA.html.
i :http://host.robots.ox.ac.uk:8080/anonymous/YNPLXB.html. § : http://host .robots.ox.ac.uk:8080/anonymous/XEDH10.html.
method # proposals | data | mAP (%)
SS 2000 12 65.7
SS 2000 07++12 68.4
RPN+VGG, shared’ 300 12 67.0
RPN+VGG, shared? 300 07++12 70.4
RPN+VGG, shared? 300 COCO+07++12 75.9

5x K40 GPU i @IQ e msl{1 H SSwl p CPUA % DN &¢byo NMSI —-pP1 H3 1 P> softmax
P v GCaul H *TIb

model | system | conv proposal region-wise | total | rate
VGG SS + Fast R-CNN 146 1510 174 1830 [ 05 fps
VGG RPN + Fast R-CNN 141 10 47 198 5 fps
ZF RPN + Fast R-CNN 31 3 25 59 17 fps
pd HOIM™ 100 A 1 " Re 9 RPN Q] W 59.2B ¢ /£t RPN + VGG T AE®O Qi
T°. w8 D A | A1 e  © 6000 A RPN & 1+ ®E "~ RPN + VGG GEQ] 42 RPN + ZF
€=® NMSZ v ®®1' T© mAPe 5528 1 ®f 152 RPN + ZF @iQf /6 SS1' ¢ ~ 132 434 H
GWINMS|j h'Qk s 4 mAP X! §% N ZW 58721 &C!' T QQ RPN + VGG 4z SS Q@i
tirtac  pd Hw TayM Ar° .t b 77 N3 TF . @

RPN@icls= reg . WAt Epd HNY clsPet
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NA®] mAP" V=@®wpi1 N=1000&e 558321 H J*° /&t RPN+ VGGl Hp - & il ' m 68581 X
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& C - " Az @l A AT M RPN @if Wis& ~ PASCAL VOC 2007 Wi RJ" p PASCAL

¢ & CAT VGG-16 4 RPNI Kt At i ©@iSS+ZF VOC 2012 4 € 4L A1 &GHIA | g VOC 2007
nd+  mAPx 56.88 ¢ 1 RPN+ ZF{ ® trainval + test = VOC 2012 trainval @ T QQ i
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6x A1 Fast R-CNN s 4 v = VGG-16 G PASCAL VOC 2007 4 XN Mz RPNI Fast R-CNN @i 4 'H &
i 2000 RPNnssHp = 8 v
method | # box data ‘mAP‘ areo  bike bird boat bottle bus  car cat  chair cow table dog horse mbike person plant sheep sofa train v
sSS 2000 07 669 | 745 783 692 532 366 773 782 820 407 727 679 796 792 73.0 9.0 30.1 654 702 758 65.8
SS 2000 07+12 700 | 770 781 69.3 594 383 8l.6 786 867 428 788 689 847 820 766 699 31.8 70.1 748 804 704
RPN" 300 07 685 | 741 772 677 539 510 751 792 789 507 780 61.1 791 819 722 759 372 714 625 774 664
RPN 300 07 699 | 70,0 806 70.1 573 499 782 B804 820 522 753 672 803 79.8 750 763 39.1 683 673 B8l1 67.6
RPN 300 07412 732 | 765 790 709 655 521 831 847 864 52.0 819 657 848 846 775 76.7 388 736 739 83.0 726
RPN | 300 | COCO+07+12 | 78.8 |84.3 820 77.7 689 657 88.1 584 889 63.6 863 70.8 859 87.6 80.1 823 536 804 758 866 78.9
7X A1 Fast R-CNN s 4 v = VGG-16 G PASCAL VOC 20124 XN Mz RPNI Fast R-CNN @ 4 'H &
T 2000
method | # box data |mAP| areo bike bird boat bottle bus  car cat  chair cow table dog horse mbike person plant sheep sofa train  tv
S5 2000 12 65.7 | B03 747 669 469 377 739 686 87.7 417 711 51.1 86.0 778 798 698 321 655 638 764 0617
SS 2000 07++12 684 [ 823 784 708 523 387 778 716 893 442 73.0 55.0 87.5 80.5 808 720 351 683 657 804 642
RPN 300 12 67.0 [ 823 764 71.0 484 452 721 723 873 422 737 50.0 86.8 787 784 774 345 701 57.1 771 589
RPN 300 07++12 704 | 849 798 743 539 498 775 759 885 456 771 553 869 817 809 796 401 726 609 812 615
RPN 300 COCO+07++12 | 759 [ 87.4 836 768 629 59.6 819 82.0 913 54.9 82.6 59.0 89.0 85.5 84.7 841 522 789 655 854 70.2
8x A1 j a Jp PASCAL vOC 2007 4 i S3AT Y= 3A1%E 8A®69.9B MAPL b' p¥%
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€ 69.9B ¢ & PRLIEE LS yZi., MAP™ | " ETAAO] W Awmi ava
settings | anchor scales |aspect ratios |[mAP (%)
3 - T OB ~ At KA 3AT® 1A N%e 69.8B L
. 1282 1:1 65.8
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256 11 66.7 Wiveeerbp QQ i £ TR 3A/ N%E 3 A K%
1 scale. 3 ratios 1282 {2:1, 1:1, 1:2}| 688 o
scale, o Tatios 2562 (21,11, 12} 67.9 Bt " %es A% I Asdd4ymin HaGK
3 scales, 1 ratio |{1282,2562, 5122} 1:1 69.8 o . .
d ~ S A Rtk { A T bBANA 3°YV A B 5 &
3 scales, 3 ratios| {1282, 2562, 5122) | {21, 1-1, 12} | 69.9 R yr T
o 9Aa1 GC% ~ AYell A 2 86 v
9x A1 MAe 1L AEj a q&p PASCAL VOC 2007 {1 G4 CAT q=101 AEevAe 1l aABEbEA pa
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4'QQ VOC 2007 trainval AT aF 10e 69.9B L 8 1007 @i h s HI G COJ * kK X1 P& ® e” N
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t Va2 loU %' Waoi 64 ' 6eée |y @i
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300 proposals 1000 proposals 2000 proposals 1
g, 4x PASCAL VOC 2007 4 GGG 4 !
10x ¢i =mb CY + =M% s 4 J° FEr ZF#W3 > Fast RCNN p PASCAL VOC 2007 4 i
RPNj /T Hp = &
| proposals | detector | mAP (%)
Two-Stage RPN + ZF, unshared 300 Fast R-CNN + ZF, 1 scale 58.7
One-Stage | dense, 3 scales, 3 aspect ratios 20000 | Fast R-CNN + ZF, 1 scale 53.8
One-Stage | dense, 3 scales, 3 aspect ratios 20000 | Fast R-CNN + ZF, 5 scales 53.9
Ci =] b €Y +f = OverFeat & [9]w TOCVTAEENS O M7 b a@id' z H A
" NsdA|1 AlpoM:eimi@0TEi £ 6B &G FY 1 b add Fut wE I'n
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11X MSCOCO A0 i @M sy e Bl W3 mVGG16
COCO val COCO test-dev
method proposals| training data | mAP@.5 [mAP@[5, 95]] mAP@5 |mAP@[5, 95]
Fast R-CNN [2] SS, 2000 | COCO train - - 359 19.7
Fast R-CNN [impl. in this paper]| 55, 2000 | COCO train 38.6 18.9 39.3 19.3
Faster R-CNN RPN, 300| COCO train 41.5 21.2 42.1 215
Faster R-CNN RPN, 300 |COCQO trainval - - 42.7 21.9
TmBh A4 5 PASCALVOC  a = _ T 1 &CAA 12x p PASCAL vOC 2007 1 > 2012 4 i £
/1 300A 0] 3D We s =600 cocoQQ T @@ A "QQs ! Faster R-CNN @& mAPe B
i @A g U B H K 4w 200ms W3 w VGG-16 b COCOb 7 COCO 4 7z
. . . 4 D 6> 7
R LaraC XA da®hrie Fast R- training data | 2007 test | 2012 test
CNN v 4 [2]@5] © & C@iFast RRCNN ¢ 4 g4 An VOC07 69.9 67.0
VOC07+12 732 -
4AT® 3938 MAP@051 2 [2Jai 0 G 4 &GO VOC07++12 - 704
COCO (no VOC) 76.1 73.0
4T wisy 3007 5 @wheasnhi zn COCO+VOC07+12 78.8 -
B COCO+VOC07++12 - 75.9
Bwp aC¢ LY mAP@[51 .95E @' %O Hj T
T 43 K MSCOCO ., PASCALVOC
i 71 6C X Faster RRCNN v 1 A1 COCO 4 e - .. Y
2 WQOM:w gy 4AAs R LT 71 a
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