Supplementary Material:
Few-shot Object Detection via Feature Reweighting

Implementation Details

All our models are trained using SGD with momentum 0.9, and L, weight-decay 0.0005 (on both feature extractor and
reweighting module). The batch size is set to be 64. For base training we train for 80,000 iterations, a step-wise learning rate
decay strategy is used, with learning rate being 104, 10~3, 10~4, 10~?, and changes happening in iteration 500, 40,000,
60,000. For few-shot fine-tuning, we use a constant learning rate of 0.001 and train for 1500 iterations. We use multi-scale
training, and evaluate the model in 416 x 416 resolution, as with the original YOLOV2.

Additional Ablation Studies

Sampling of Examples for Testing During training, the reweighting module takes random input from the k-shot data
each of the N classes. In testing, we take the k-shot example as reweighting module’s input and use the average of their
predicted weights for detecting the corresponding class. If we replace the averaging process by randomly selecting reweight-
ing module’s input (as during training), the performance on base/novel classes will drop significantly from 69.7%/47.2% to
63.9%/45.1%. This is similar to the ensembling effect, except that this averaging over reweighting coefficients do not need
additional inference time as in normal ensembling.

Sharing Weights Between Feature Extractor and Reweighting Module The first few layers of the reweighting module
and the backbone feature extractor share the same architecture. Thus some weights can be shared between them. We evaluate
this alternative and found the performance on base/novel classes decrease from 69.7%/47.2% to 68.3%/44.8%. The reason
could be it imposes more constraints in the optimization process.

Complete Results on PASCAL VOC

Here we present the complete results for each class and number of shot on PASCAL VOC dataset. The results for
base/novel split 1/2/3 are shown in Table 1/2/3 respectively.



Novel Base
# Shots [ bird bus cow mbike sofa mean [ aero bike boat bottle car cat chair table dog horse person plant sheep train tv  mean
YOLO-joint 00 00 00 00 00 00 |784 769 615 487 79.8 845 51.0 727 790 776 749 482 628 848 73.1 70.2
YOLO-ft 68 00 9.1 00 00 32 |77.1 782 61.7 46.7 794 827 510 69.0 783 795 742 427 683 841 729 69.7
1 YOLO-ft-full 114 176 38 00 00 6.6 [758 773 63.1 459 787 841 523 665 793 772 737 440 660 842 722 694
LSTD(YOLO) 120 178 46 0.0 0.1 69 |755 769 63.2 462 789 841 525 668 792 794 741 447 664 846 73.6 69.7
LSTD(YOLO)-full | 134 214 63 0.0 00 82 |734 735 61.8 447 784 839 508 683 793 80.5 723 410 645 832 725 685
Ours 135 106 315 138 43 148 |75.1 707 57.0 41.6 76.6 81.7 46.6 724 738 769 688 431 63.0 788 699 664
YOLO-joint 00 00 00 00 00 00 |776 77.6 604 48.1 81.5 826 51.5 72.0 792 788 752 47.0 652 86.0 72.7 70.4
YOLO-ft 11.5 58 7.6 0.1 75 65 |779 750 585 457 71.6 84.0 504 685 792 797 738 440 660 775 729 68.7
2 YOLO-ft-full 166 9.7 124 0.1 145 10.7 |[764 702 569 433 775 838 47.8 70.7 79.1 71,6 71.7 396 614 77.0 703 66.9
LSTD(YOLO) 123 10.1 146 0.1 89 92 |774 771 594 464 778 845 509 67.1 79.1 80.6 738 433 649 794 724 689
LSTD(YOLO)-full | 173 125 86 02 165 11.0 |746 71.7 579 428 78.1 838 479 667 784 778 71.8 393 60.7 814 712 67.0
Ours 21.2 120 168 179 9.6 155|746 749 563 385 755 68.0 432 693 662 424 68.1 418 594 764 703 61.7
YOLO-joint 0 0 0 0 91 1.8 |78.0 77.2 61.2 456 81.6 83.7 517 734 80.7 796 750 455 656 831 727 703
YOLO-ft 109 55 153 02 01 64 [767 77.0 604 469 788 849 510 683 79.6 787 731 445 67.6 83.6 724 069.6
3 YOLO-ft-full 21.0 220 191 05 0.0 125|734 675 568 412 77.1 81.6 455 62.1 746 789 679 378 541 764 719 644
LSTD(YOLO) 123 7.1 177 0.1 00 75 |759 762 59.7 46.6 783 844 494 645 787 79.7 726 425 638 805 739 684
LSTD(YOLO)-full | 23.1 22.6 159 04 0.0 124 |748 687 57.1 441 780 834 469 640 787 79.1 70.1 392 581 79.8 719 663
Ours 26.1 19.1 40.7 204 271 26.7 |73.6 73.1 567 41.6 76.1 787 426 668 720 777 685 420 57.1 747 70.7 64.8
YOLO-joint 00 00 00 00 91 18 |77.8 764 657 459 79.5 823 504 725 791 790 755 479 672 830 725 703
5 YOLO-ft 11.6 7.1 107 2.1 6.0 75 |765 764 61.0 455 787 845 492 687 785 781 7377 454 66.8 853 70.0 69.2
YOLO-ft-full 202 20.0 224 364 248 248|720 70.6 60.7 420 768 842 477 637 769 788 721 422 61.1 80.8 699 66.6
LSTD(YOLO) 129 81 136 161 102 122|774 750 61.1 452 784 850 50.6 68.0 78.1 793 731 446 655 845 71.1 69.1
LSTD(YOLO)-full | 24.1 30.2 240 400 256 29.1 |742 70.7 604 429 773 83.1 479 660 769 792 713 414 610 802 702 66.8
Ours 315 21.1 398 400 37.0 339 | 693 575 56.8 37.8 748 828 412 673 740 774 709 409 573 735 693 634
YOLO-joint 00 00 00 00 91 18 |769 771 622 473 794 851 513 701 786 780 752 474 639 850 723 70.0
YOLO-ft 114 284 89 48 7.8 122|774 769 609 448 783 832 485 689 785 789 726 448 673 827 693 689
10 YOLO-ft-full 223 539 329 408 432 386|719 698 57.1 410 769 817 43.6 653 773 792 70.1 415 637 769 69.1 657
LSTD(YOLO) 11.3 322 56 1.3 77 116 |77.1 752 62.0 445 782 842 499 686 788 788 726 450 669 826 69.5 689
LSTD(YOLO)-full | 22.8 52.5 31.3 456 403 385|709 713 59.8 41.1 77.1 819 451 672 780 789 70.7 416 638 79.7 66.8 66.3
Ours 30.0 62.7 432 60.6 40.6 47.2 | 653 735 547 395 757 81.1 353 625 728 788 68.6 415 592 762 692 63.6
Table 1: Detection performance (AP) for the base and novel categories on the PASCAL VOC dataset for the 1st base/novel
split. We evaluate the performance for different numbers of training examples for the novel categories.
| Novel Base
# Shots ['aero bottle cow horse sofa mean | bike bird boat bus car cat chair table dog mbike person plant sheep train tv  mean
YOLO-joint 00 00 00 00 00 00 |788 732 636 790 79.7 872 515 712 811 78.1 754 477 659 84.0 737 727
YOLO-ft 04 02 103 298 00 82 |[779 702 622 79.8 794 86.6 519 723 771 781 739 441 66.6 834 740 71.8
1 YOLO-ft-full 06 91 112 416 00 125|749 672 60.1 788 79.0 83.8 50.6 72.7 755 748 71.7 439 625 81.8 72.6 70.0
LSTD(YOLO) 05 01 1.1 377 00 99 |769 69.8 615 782 81.0 857 519 737 79.6 767 734 438 660 822 741 71.6
LSTD(YOLO)-full | 0.1 1.5 104 449 00 114 |76.1 68.0 58.7 78.1 79.0 850 50.7 722 762 752 718 433 627 828 722 70.1
Ours 11.8 91 156 237 182 157 |77.6 627 542 753 79.0 80.0 49.6 703 783 782 685 422 582 785 704 682
YOLO-joint 00 06 00 00 00 0.1 |784 69.7 645 783 79.7 86.1 522 72.6 812 786 752 503 66.1 853 740 728
YOLO-ft 02 02 172 12 00 38 |781 70.0 60.6 79.8 794 87.1 49.7 703 804 788 737 442 622 824 749 714
5 YOLO-ft-full 1.8 1.8 155 19 00 42 |764 69.7 58.0 80.0 79.0 869 448 682 752 774 722 403 59.1 81.6 734 69.5
LSTD(YOLO) 04 45 215 05 00 54 |775 71.8 614 795 794 869 486 71.0 80.1 772 740 433 63.6 81.8 753 714
LSTD(YOLO)-full | 3.0 1.5 139 06 00 38 |[772 69.0 582 77.6 79.1 863 456 702 77.1 763 727 403 594 81.1 744 69.6
Ours 286 09 276 00 195 153|758 674 524 748 766 825 445 660 794 762 682 423 538 76.6 71.0 672
YOLO-joint 00 00 00 00 00 00 |776 722 612 779 79.8 858 499 732 80.0 779 753 508 643 842 726 72.2
3 YOLO-ft 49 00 112 12 00 35 |787 716 624 774 804 875 495 708 797 795 726 443 600 830 752 715
YOLO-ft-full 107 46 129 29.7 0.0 116 |[749 692 60.4 794 79.1 873 434 69.7 758 752 705 394 529 80.8 734 68.8
LSTD(YOLO) 45 01 108 08 00 32 |784 715 609 785 802 87.7 47.8 704 795 778 731 429 589 816 754 710
LSTD(YOLO)-full | 126 0.7 113 04 00 5.0 |755 69.7 610 79.5 79.1 878 432 685 760 757 710 412 612 809 733 69.6
Ours 294 46 349 068 379 227 |62.6 647 552 76.6 77.1 827 467 654 754 7183 692 428 452 779 69.6 66.0
YOLO-joint 00 00 00 00 91 1.8 |78.0 715 629 81.7 79.7 86.8 50.0 723 817 779 75.6 484 654 832 736 72.6
YOLO-ft 08 02 113 52 00 35 |786 724 615 794 81.0 87.8 486 721 81.0 79.6 73.6 449 614 839 747 720
5 YOLO-ft-full 103 9.1 174 435 0.0 160 [764 69.6 59.1 803 785 878 42.1 721 766 77.1 707 43.1 580 824 726 69.8
LSTD(YOLO) 07 06 130 143 00 57 |[791 724 620 786 80.8 872 449 713 793 783 724 445 621 821 747 713
LSTD(YOLO)-full | 11.6 9.1 152 429 0.0 158 |76.4 70.7 594 775 789 876 41.6 707 768 778 702 421 579 828 723 695
Ours 331 94 384 254 44.0 301 | 732 65.6 529 759 775 80.0 437 650 738 784 689 392 564 780 70.8 66.6
YOLO-joint 00 00 00 00 00 00 |774 715 61.1 78.8 827 87.1 525 746 808 793 754 461 0642 852 73.6 72.7
YOLO-ft 38 00 183 170 00 7.8 |793 72.8 61.6 785 814 87.1 469 733 798 79.0 73.1 446 659 834 737 720
10 YOLO-ft-full 417 95 345 451 384 339|755 694 60.0 783 788 86.8 449 684 758 769 707 440 641 81.6 71.1 698
LSTD(YOLO) 312 9.1 223 256 7.8 192|788 725 623 785 809 86.8 474 708 79.6 786 727 442 66.5 837 733 718
LSTD(YOLO)-full | 41.5 93 292 389 36.1 310|746 702 59.6 773 78.6 86.5 45.1 681 77.6 752 70.6 445 598 79.7 712 69.2
Ours 41.8 140 427 634 40.7 405 | 752 652 46.7 749 785 79.1 36.0 584 73.0 777 679 399 571 752 663 64.7

Table 2: Detection performance (AP) for the base and novel categories on the PASCAL VOC dataset for the 2nd base/novel
split. We evaluate the performance for different numbers of training examples for the novel categories.



| Novel | Base

# Shots | boat cat mbike sheep sofa mean [aero bike bird bottle bus car chair cow table dog horse person plant train tv  mean
YOLO-joint 00 91 00 00 00 1.8 |787 76.8 734 488 79.0 823 502 684 714 76.7 80.7 750 468 83.8 717 70.9
YOLO-ft 0.1 258 107 3.6 0.1 81 |77.2 749 69.1 474 787 79.7 479 683 69.6 747 794 742 422 827 711 69.1

| YOLO-ft-full 0.1 309 260 80 01 130|751 707 659 436 784 795 47.8 68.7 680 728 79.5 723 40.1 805 68.6 674
LSTD(YOLO) 0.1 308 175 60 0.1 109 |763 748 682 456 772 80.0 486 70.1 69.0 71.5 799 737 420 813 70.1 685
LSTD(YOLO)-full | 0.0 27.8 250 9.7 02 12,6 |758 71.7 651 440 781 793 467 68.0 689 68.1 79.0 724 402 802 683 67.1
Ours 10.3 414 291 162 94 213 |77.6 72.6 657 39.6 770 782 49.7 539 646 674 793 672 410 825 725 659
YOLO-joint 00 91 00 00 00 1.8 [77.6 771 740 494 798 799 505 71.0 727 763 81.0 750 484 849 72.7 714
YOLO-ft 0.0 244 25 98 01 74 |782 760 722 472 793 798 473 721 700 749 803 743 452 849 72.0 702

2 YOLO-ft-full 00 352 287 154 0.1 159|753 72.0 69.8 440 79.1 788 42.1 70.0 649 738 817 714 409 809 694 67.6
LSTD(YOLO) 0.0 254 00 126 01 7.6 |781 764 719 468 788 79.6 453 706 669 753 81.7 739 434 84.1 718 69.7
LSTD(YOLO)-full | 0.2 273 0.1 150 02 85 [774 733 69.5 448 785 792 430 692 664 719 820 723 398 845 693 68.1
Ours 6.3 471 284 281 182 256 |758 73.0 664 400 77.8 776 43.1 62.6 585 710 789 670 412 77.0 700 653
YOLO-joint 00 9.1 00 00 00 1.8 |[77.1 77.0 70.6 463 775 79.7 49.7 688 734 745 794 756 481 83.6 721 70.2
YOLO-ft 00 270 18 91 01 7.6 |77.7 76.6 714 475 780 799 476 700 705 744 80.0 737 441 83.0 709 69.7

3 YOLO-ft-full 0.0 390 181 179 0.0 150|732 71.1 688 437 789 793 43.1 678 622 763 794 70.8 405 81.6 69.6 67.1
LSTD(YOLO) 0.0 29.0 95 91 01 95 [77.7 762 69.8 481 779 799 469 697 69.0 750 79.9 738 439 838 709 69.5
LSTD(YOLO)-full | 0.0 36.6 214 169 0.0 150 |747 732 67.7 447 781 79.5 405 69.0 609 760 79.1 71.0 40.1 83.0 69.6 67.1
Ours 11.7 482 174 347 301 284 |732 693 665 418 77.6 763 428 61.1 637 673 774 682 397 78.6 70.7 65.0
YOLO-joint 00 9.1 00 00 91 36 |782 785 721 478 766 821 507 70.1 71.8 77.6 804 754 460 84.8 72.5 71.0
YOLO-ft 0.0 338 26 78 32 95 772 77.1 719 473 788 798 471 698 718 77.0 802 743 442 825 70.6 70.0

5 YOLO-ft-full 79 48.0 39.1 294 366 322|755 73.6 69.1 433 784 789 423 702 66.1 774 79.8 722 419 828 693 68.1
LSTD(YOLO) 00 391 124 158 92 153|776 768 71.0 463 782 799 462 713 69.8 77.7 800 743 451 831 712 699
LSTD(YOLO)-full | 0.2 51.5 372 269 207 273|745 735 69.1 429 784 792 423 693 660 77.7 79.6 71.7 416 828 69.2 67.8
Ours 148 59.1 496 450 456 42.8 |704 693 659 407 76.6 774 430 635 638 689 79.6 715 441 809 69.7 657
YOLO-joint 0.0 9.1 1.5 00 91 39 |787 77.1 733 48.0 794 798 51.6 717 711 77.6 799 744 478 832 734 711
YOLO-ft 00 356 1.0 142 15 105|780 778 69.0 460 785 79.6 453 699 709 770 80.8 742 452 833 70.7 69.8

10 YOLO-ft-full 120 59.6 425 39.1 389 384 732 740 665 440 78.1 785 43.6 680 669 769 814 721 438 821 682 67.8
LSTD(YOLO) 00 370 186 227 65 169|772 712 685 444 787 793 444 699 702 786 80.1 733 436 814 69.7 69.1
LSTD(YOLO)-full | 10.5 533 419 362 39.5 363 |755 740 663 436 776 789 419 658 665 775 81.7 71.7 425 80.6 675 674
Ours 224 599 598 461 414 459 | 694 676 67.1 393 695 76.6 334 60.1 585 70.1 792 67.8 435 788 650 63.1

Table 3: Detection performance (AP) for the base and novel categories on the PASCAL VOC dataset for the 3rd base/novel
split. We evaluate the performance for different numbers of training examples for the novel categories.



