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1. Implementation Details.

Experimental Setup. We consider patches applied to the
center of each object in an image of category ¢. Note that
there may be multiple objects of category  in the image, so
we apply a shared patch for all object instances; in particu-
lar, we consider a square patch with an initial size 16 x 16,
which is less than 1% of the image area. Then, for each
ground truth bounding box, we rescale the patch to 0.5 of
the shorter length of the two dimensions of the bounding
box and apply the patch at the center of each bounding box.

One challenge is that downsizing the patch to tiny bound-
ing boxes can be difficult. Thus, we filter out very small
bounding boxes—in particular, those with side lengths less
than 12 pixels. This preprocessing step is applied uniformly
to the entire dataset to make the comparison across differ-
ent approaches remains fair. Furthermore, in most practical
settings (e.g., robot navigation), larger bounding boxes tend
to be significantly more important than smaller ones since
they correspond to objects that are more close.

2. SSD Patch Training Curves

(a) SSD aware. (b) SSD agnostic.
Figure 1. Sampled training curves for classification loss and re-
gression loss on the person category.

3. More Results on Transferability
3.1. More Results on Faster R-CNN and SSD

We provide more transferability results for Faster R-CNN
and SSD below. We can see the double patch achieved by
double-model training achieves consistent and impressive
improvements on both SSD and Faster R-CNN. However,
the single Faster R-CNN patch does not work well on SSD

and vice versa. This means the single model Faster R-CNN
and SSD patch do not transfer between each other.
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Figure 2. More transferability results on Faster R-CNN (left) and
SSD (right) on single/interative (double) patches.

Considering our transferability results in the main pa-
per, we can conclude that the double model (Faster R-CNN
and SSD) trained patches transfer between both the training
models and unseen pretrained models.

3.2. Single-model Transferability on More Models

We also provide high-confidence recall results for apply-
ing single Faster R-CNN and SSD patches on the three un-
seen models: Yolov5, RetinaNet, and FCOS in Figure 3.
Across all the results we see that the Faster R-CNN patches
consistently improve the corrupted recall on all three detec-
tors. Even the margins are not very large. In comparison,
the SSD patches transfer much worse. However, consider
the Faster R-CNN patch does not transfer well on SSD in
Figure 2. We conclude that single-model transferability is
difficult to achieve in our setting.
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Figure 3. Single-model patch transferability on three pretrained
models. We show the high confidence recall in each category.



4. More Results on Corruption-aware Patches

4.1. Category-wise mAP and mAR Results

c

Category H Avg. Precision, IoU: Avg. Precision, Area H Avg. Recall, #Dets: | Avg. Recall, Area:
0

5:095 05 0.75 ‘ S M L 1 10 100 S M L
Cup 39 80 6.1 | 02 54 5.0 38 162 256 | 53 23.0 434
4.3 9.1 6.6 | 29 57 4.8 28 219 319 | 58 302 50.1
Person 28.3 531 554 |42 190 380 20.7 383 464 | 185 359 594
36.2 67.6 638 | 7.5 245  46.2 250 448 49.0 | 195 396 614
Bus 34.5 484 5201 00 3.6 59.2 279 40.6 452 | 8.0 294 53.1
37.3 524 543 | 0.2 4.7 55.8 353 492 553 | 140 38.0 64.0
Bottle 4.0 90 63 | 13 6.7 3.8 25 174 27.1 | 144 255 422
7.4 16.7 12.6 | 2.1 11.0 6.7 73 305 395 | 191 405 53.0
Bowl 12.8 19.8 18.1 | 0.1 3.5 19.6 10.1 254 350 | 1.6 228 56.1
18.7 283 29.0 | 1.0 85 26.1 119 304 359 | 29 256 56.2
Laptop 16.5 30.1 267 | 0.0 42 25.6 75 178 217 | 00 11.6 292
20.4 303 354 | 00 6.9 22.6 13.7 300 38.0 | 2.6 20.6 50.6
Chair 22 53 24 |16 1.7 32 25 781 197 | 55 17.0 306
44 105 62 | 0.1 27 8.5 60 169 251 | 35 198 439

Table 1. AP and AR results for corruption-aware SSD patches on COCO dataset. For each category, the first rows are the results of
corrupted original images, the second rows are the results of corrupted patched images.

Category Avg. Precision, IoU: Avg. Precision, Area || Avg. Recall, #Dets: | Avg. Recall, Area:
0.5:095 05 0.5 S M L 1 10 100 S M L

Cup 12.8 193 168 | 04 128 194 82 227 276 | 3.0 274 40.0

13.8 256 195 | 1.8 150 204 9.1 278 34.0 | 55 329 501

Person 334 586 545 | 19 290 458 177  38.1 409 | 5.0 30.7 49.6

39.5 694 623 | 121 30.1 49.1 244 473 496 | 214 372 592

Bus 17.5 27.1 257 | 0.0 3.7 58.0 182 420 449 | 0.0 20.7 539

264 418 398 | 02 6.0 61.1 31.7 559 58.0 | 27.5 348 664

Bottle 104 208 223 | 21 131 177 70 196 227 | 42 207 406

21.1 374 367 | 06 231 248 162 347 381 | 56 391 557

Bowl 9.9 159 135 1] 00 86 203 68 248 297 | 00 229 425

14.9 255 217 | 06 121 272 93 308 363 | 14 269 525

Laptop 9.8 187 173 | 00 151 199 27 113 138 | 0.0 57 185

25.3 480 38.0 | 03 11.7 43.0 || 23.0 426 455 | 5.6 305 548

Chair 4.3 94 49 0.1 4.1 6.3 1.7 66 9.2 22 7.1 157

13.0 31.6 205 | 01 109 20.7 9.8 222 260 | 24 225 413

Table 2. AP and AR results for corruption-aware Faster R-CNN patches on COCO dataset. For each category, the first rows are the results
of corrupted original images, the second rows are the results of corrupted patched images.



4.2. Visualization

F-RCNN Corrupt-NoPatch ~ F-RCNN Corrupt-Patch ~ SSD Corrupt-NoPatch ~ SSD Corrupt-Patch

Bus
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Bottle

Bowl

Chair

Laptop

Table 3. Sampled corruption-aware patch performance on COCO dataset. In each image, the yellow boxes are the ground truth boxes, and
the green boxes are the detected boxes.



5. More Results on Corruption-agnostic Patches
5.1. Category-wise mAP and mAR Results - Faster R-CNN

Category Avg. Precision, IoU: Avg. Precision, Area | Avg. Recall, #Dets: Avg. Recall, Area:
0.5:095 05 075 S M L || 1 10 100 S M L
Frost 13.0 258 198 | 0.0 121 229 46 193 193 00 142 36.6
16.6 359 319 | 00 216 26.7 73 286 337 00 212 381
Fog 24.4 387 351 | 103 224 29.0 || 10.6 327 335 32 353 526
20.1 4.7 40.0 | 1.9 273 38.0 || 143 374 38.0 | 1.29 400 61.30
Bottle Contrast 25.2 365 362 | 7.1 266 302 || 11.3 305 31.2 34 332 471
25.9 431 406 | 1.7 278 329 | 144 379 38.0 1.5 398 61.56
Brightness 20.7 344 296 | 52 246 240 || 12.6 392 410 32 438 627
25.2 393 316 | 22 267 302 || 159 418 430 | 129 454 69.5
Frost 19.7 285 272 | 05 43 519 || 174 396 43.1 100 16.1  53.1
19.8 26.8 259 | 1.1 6.1 526 || 21.2 47.0 538 | 300 26.6 63.7
Fog 29.8 393 402 | 02 43 605 || 30.0 53.8 60.12 | 183 272 725
38.6 511 519 | 03 69 656 | 382 643 677 | 31.7 414 7717
Bus Confrast 28.9 405 41.1 | 02 39 614 || 30.7 546 60.7 | 21.7 26.1 73.6
38.6 490 539 | 02 6.6 643 || 385 634 674 | 383 406 772
Brightness 38.0 485 486 | 02 63 67.1 || 359 651 69.8 | 350 452 792
45.6 572 60.0 | 04 85 69.6 || 426 679 719 | 367 469 814
Frost 26.2 544 448 | 22 204 405 140 350 395 70 256 49.0
33.5 66.6 46.7 | 104 118 454 || 195 394 438 70 273 552
Fog 36.2 63.1 51.7 | 25 165 555 || 222 494 554 20 398 668
44.1 90.0 651 | 2.0 182 614 || 26.0 539 584 | 13.0 404 709
Person Contrast 39.8 66.7 612 | 27 180 570 || 23.0 484 549 8.0 389 662
46.0 717 68.0 | 1.7 202 622 || 26.6 645 580 | 20.0 388 709
Brightness 41.8 659 602 | 1.1 193 612 || 244 559 609 | 250 455 715
46.7 66.3 70.6 | 20 196 65.1 | 287 57.7 615 | 180 445 733
Frost 16.2 244 228 | 22 164 205 140 250 295 7.0 256 44.0
17.5 266 247 | 84 118 254 || 195 294 338 70 273 552
Fog 36.2 63.1 51.7 | 25 165 555 || 222 494 554 20 398 668
44.1 69.0 651 | 20 182 614 | 260 539 584 | 13.0 404 709
Cup Contrast 39.8 66.7 612 | 27 180 57.0 || 23.0 484 549 8.0 389 662
46.0 717 68.0 | 1.7 202 622 || 26.6 545 58.0 | 20.0 388 709
Brightness 41.8 659 602 | 1.1 193 612 || 244 559 609 | 250 455 715
46.7 663 70.6 | 20 196 65.1 || 287 577 615 | 180 445 733
Frost 7.9 138 11.1 | 2.1 26 195 55 254 318 | 129 218 429
10.0 236 203 | 03 97 248 || 119 316 370 | 121 273 48.6
Fog 10.2 164 13.6 | 0.7 7.5 202 || 122 482 576 | 22.1 47.6 705
16.1 235 223 | 03 13.0 286 || 16.6 542 60.2 | 23.6 524 710
Bowl Confrast 7.8 16.1 127 | 03 8.1 222 122 428 519 | 200 456 60.7
14.4 231 207 | 05 119 279 || 168 499 571 | 221 483 68.8
Brightness 9.7 145 12,6 | 03 81 212 || 119 524 624 | 321 555 716
19.6 294 254 | 05 155 331 || 208 565 63.6 | 321 573 72.6
Frost 12.9 157 16.1 | 0.0 128 255 24 9.7 10.8 00 6.8 15.3
14.7 276 21.0 | 06 100 31.1 || 132 327 367 | 45 235 510
Fog 20.1 3.1 275 02 60 387 || 168 41.1 482 | 13.6 308 663
31.2 493 441 | 02 160 496 | 293 535 578 | 218 46.1 71.1
Laptop | Confrast 20.3 29.6 293 | 04 59 36.0 || 153 400 452 | 127 274 635
29.7 47.3 438 | 03 132 490 || 274 542 580 | 164 461 718
Brightness 232 331 314 | 05 9.0 423 || 209 51.7 606 | 264 494 733
31.3 449 413 | 05 166 52.7 || 309 611 655 | 291 555 773
Frost 4.0 11.6 45 14 44 5.0 29 95 12.3 63 10.1 18.0
12.3 243 202 | 26 152 16.8 82 212 264 63 241 357
Fog 6.5 129 79 09 50 134 6.6 326 403 | 203 344 557
15.2 281 21.7 | 28 173 21.6 || 140 431 488 | 163 438 66.2
Chair Confrast 6.7 136 8.2 09 6.6 139 75 324 392 | 160 334 557
15.7 287 239 | 1.6 141 240 || 150 445 505 | 163 457 68.2
Brightness 7.6 135 104 | 0.8 73 167 6.1 425 534 | 270 489 683
15.5 266 225 | 1.3 169 239 || 149 475 535 | 203 493 70.11

Table 4. Faster R-CNN corruption-agnostic AP and AR results on COCO dataset. For each corruption, the first rows are the results for the
corrupted clear images, the second rows are for the corrupted patched images.



5.2. Category-wise mAP and mAR Results - SSD
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Table 5. SSD corruption-agnostic AP and AR results on COCO dataset. For each corruption, the first rows are the results for the corrupted

clear images, the second rows are for the corrupted patched images.



5.3. Visualization

Brightness Contrast Fog Frost
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Table 6. Sampled corruption-agnostic patch performance on COCO dataset. In each image, the yellow boxes are the ground truth boxes,
and the green boxes are the detected boxes.



Brightness Contrast Fog Frost
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Table 7. Sampled corruption-agnostic patch performance on COCO dataset. In each image, the yellow boxes are the ground truth boxes,
and the green boxes are the detected boxes.



6. More Results on Spatial Transformations

Corrupt, NoPatch Corrupt, Patch Clear, NoPatch Clear, Patch
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Bottle

Bowl

Chair

Laptop

Table 8. Sampled spatial transformed image w/w.o patch tested with corruptions in COCO dataset. In each image, the yellow lines are the
ground truth boxes, and the green lines are the detected boxes.



7. More Real-world Results

Patch EnvO1 Env02 Env03 Env04

Faster R-CNN

Bottle

SSD

No Patch

Faster R-CNN

Person

SSD

No-Patch

Table 9. Real-world results for corruption-aware patches under/without corruption.
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Table 10. Real-world results for corruption-aware patches under/without corruption.



