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® Issue 2 and 3: Boundary Problem and Square-Like Problem
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Anchor/Proposal: (0,0,70,10, —90°)

Case 2
Anchor/Proposal: (0,0,70,10, —90°)
I' Boundary Problem

Predict box: (0,0,70,10, —115°) Predict box: (0,0,70,10, —115°)
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Case 3

Anchor/Proposal: (0,0,45,44,0°) -A@,- Anchor/Proposal: (0,0,45,44,0°)

Predict box: (0,0,45,44, —60°) Predict box: (0,0,45,44,30°)
~w=h=h,|0—0] =90°

TIoU<(,P>=1

Smooth-L1 Loss< ¢, P>> 0

~w=h=h,|0-0]=0°
IoU<(,P>=~1
Smooth-L1 Loss< ', P>~ 0

Anchor/Proposal: (0,0,44,45, —90°) Anchor/Proposal: (0,0,44,45,—90°)

Predict box: (0,0,44,45, —30°) Predict box: (0,0,44,45, —120°)
~w=h=h,|0-0|=0°

IoU<(,P>~1

Smooth-L1 Loss< ¢, P >= 0
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Experiments

BASE DETECTOR METHOD Box Der. | IML | . 12) SLP M, - e UARETE S . TRAIN/VAL
OE POA BR SV LV SH HA ST RA 7-MAPso  MAPso | MAPso  MAP7s MAPs0.95
- Doe v v v X 42.17 65.93 51.11 72.61 53.24 | 78.38 62.00 60.78 65.73 64.70 32.31 34.50
- Dy, v v v v 38.31 60.48 49.77 68.29 51.28 | 78.60 60.02 58.11 64.17 62.21 26.06 31.49
loU-SMo0TH L1 Loss D v X X X 44.32 63.03 51.25 7278 56.21 | 77.98 63.22 61.26 66.99 64.61 34.17 36.23
RETINANET MODULATED LOSS Do v X X X 4292 67.92 5291 72.67 53.64 | 80.22 58.21 61.21 66.05 63.50 33:32 34.61
CSL Die v X X v 42.25 68.28 54.51 72.85 53.10 | 75.59 58.99 60.80 67.38 64.40 32.58 35.04
DCL(BRCLY D, N4 v X x 4140 6582 5627 7380 5430 | 7902 6025 6155 67,39
| GWD D,. X X X X 44.07 71.92 62.56 77.94 60.25 | 79.64 63.52 65.70 68.93 65.44 38.68 38.71
5 T’“f v v v X 44.15 75.09 72.88 86.04 56.49 [ 82.53 61.01 68.31 70.66 67.18 38.41 38.46
R*DET DCL(RCI oA L X X 6377 69.70 2121 6745 3544 37
GWD 135 X X X X 46.73 75.84 78.00 86.71 62.69 | 83.09 61.12 70.60 71.56 69.28 43.35 41.56
METHOD BACKBONE MS PL BD BR GTF SV LV SH TC BC ST SBF RA HA SP HC MAPsq
ICN (AZIMIET AL., 2018) R-101 v 81.40 74.30 47.70 70.30 64.90 67.80 70.00 90.80 79.10 78.20 53.60 62.90 67.00 64.20 50.20 | 68.20
»» | ROI-TRANS. (DING ET AL., 2019) R-101 88.64 78.52 43.44 7592 68.81 73.68 83.59 90.74 77.27 81.46 58.39 53.54 62.83 5893 47.67 69.56
g CAD-NET (ZHANG ET AL., 2019) R-101 87.8 82.4 49.4 73.5 71.1 63.5 76.7 90.9 79.2 73.3 48.4 60.9 62.0 67.0 62.2 69.9
& SCRDET (YANG ET AL., 2019) R-101 v 89.98 80.65 52.09 68.36 68.36 60.32 7241 9085 8794 86.86 65.02 66.68 66.25 68.24 6521 72.61
@ | FADET (LIET AL., 2019) R-101 v 90.21 79.58 4549 76.41 73.18 68.27 79.56 90.83 83.40 84.68 53.40 6542 74.17 69.69 64.86 | 73.28
j GLIDING VERTEX (XU ET AL., 2020) R-101 89.64 85.00 5226 77.34 73.01 73.14 86.82 90.74 79.02 86.81 59.55 7091 7294 70.86 57.32 75.02
2 | MAsK OBB (WANG ET AL., 2019) RX-101 v 89.56 85.95 5421 7290 76.52 74.16 85.63 89.85 83.81 86.48 54.89 69.64 73.94 69.06 63.32 | 75.33
£ | FFA (FU ET AL., 2020) R-101 v 90.1 82.7 54.2 75:2 71.0 79.9 83.5 90.7 83.9 84.6 61.2 68.0 70.7 76.0 63.7 75.7
& | APE (ZHU ET AL., 2020) RX-101 89.96 83.62 5342 76.03 74.01 77.16 79.45 90.83 87.15 84.51 67.72 60.33 74.61 71.84 65.55 7595
{f CENTERMAP (WANG ET AL., 2020A) R-101 v 89.83 84.41 54.60 70.25 77.66 7832 87.19 90.66 84.89 8527 56.46 69.23 74.13 7T1.56 66.06 | 76.03
CSL (YANG & YAN, 2020) R-152 v 90.25 85.53 54.64 75.31 70.44 7351 77.62 90.84 86.15 86.69 69.60 68.04 73.83 71.10 68.93 76.17
RSDET-1I (QIAN ET AL., 2021) R-152 v 8993 84.45 5377 7435 71.52 7831 78.12 91.14 87.35 86.93 65.64 65.17 7535 79.74 63.31 76.34
SCRDET++ (YANG ET AL., 2020) R-101 v 90.05 84.39 5544 7399 77.54 T71.11 86.05 90.67 87.32 87.08 69.62 68.90 73.74 71.29 65.08 76.81
PIoU (CHEN ET AL., 2020) DLA-34 80.9 69.7 24.1 60.2 38.3 64.4 64.8 90.9 77.2 70.4 46.5 37.1 57.1 61.9 64.0 60.5
2 | O%-DNET (WEI ET AL., 2020) H-104 v 89.31 82.14 47.33 61.21 71.32 74.03 78.62 90.76 82.23 81.36 6093 60.17 58.21 66.98 61.03 71.04
g P-RSDET (ZHOU ET AL., 2020) R-101 v 88.58 77.83 50.44 69.29 71.10 75.79 78.66 90.88 80.10 81.71 57.92 63.03 66.30 69.77 63.13 72.30
5 | BBAVECTORS (YIET AL., 2020) R-101 v 88.35 7996 50.69 62.18 78.43 7898 87.94 90.85 83.58 84.35 54.13 60.24 6522 64.28 5570 | 72.32
= | DRN (PAN ET AL., 2020) H-104 v 89.71 82.34 47.22 64.10 76.22 7443 85.84 90.57 86.18 84.89 57.65 6193 69.30 69.63 5848 | 73.23
3 | R®*DET (YANG ET AL., 2021B) R-152 v 89.80 83.77 48.11 66.77 78.76 83.27 87.84 90.82 85.38 85.51 65.67 62.68 67.53 78.56 72.62 76.47
Z | POLARDET (ZHAO ET AL., 2020) R-101 v 89.65 87.07 48.14 7097 7853 8034 8745 90.76 85.63 86.87 61.64 70.32 7192 73.09 67.15 76.64
: SZA-NET-DAL (MING ET AL., 2020) R-50 v 89.69 83.11 55.03 71.00 7830 81.90 88.46 90.89 8497 87.46 64.41 6565 76.86 72.09 64.35 76.95
- R®DET-DCL (YANG ET AL., 2021A) R-152 v 89.26 83.60 53.54 72.76 79.04 8256 87.31 90.67 86.59 86.98 67.49 66.88 73.29 70.56 69.99 | 77.37
Z | RDD (ZHONG & A0, 2020) R-101 v 89.15 8392 5251 73.06 77.81 79.00 87.08 90.62 86.72 87.15 63.96 70.29 76.98 75.79 72.15 717.75
D | SZANET (HANET AL _2021) R-101 4 R928 R4 11 5695 7921 _ROJK8 8203 K021 _00RK6 _R466 8761 7166 6823 TJRSR IR0 6555 79 15
| GWD (OURS) R-152 v 89.66 84.99 59.26 82.19 7897 84.83 87.70 90.21 86.54 86.85 73.47 67.77 76.92 79.22 7492 | §0.23 |
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® Paper: https://arxiv.org/abs/2101.11952

® (Code: https://github.com/yangxue082//RotationDetection

® (Contact:

® Xue Yang: yangxue-2019-sjtu@sjtu.edu.cn

® Junchi Yan: yanjunchi@sjtu.edu.cn

® Homepage of our Lab:
® http://thinklab.sjtu.edu.cn/
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