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Few-Shot Instance Segmentation: An Exploration in the
Frequency Domain for Camouflage Instances

INTRODUCTION

Motivation: Color space domain-based augmentation fails to capture the full
range of visual camouflage characteristics; the derivative frequency domain
supports revealing the minor differences.

/ Camouflage Image Phase Amplitude

Main contribution: FS-CAMOFreq, a novel framework addressing few-shot

] . . . Fig. 1. Breaking a camouflage image into the frequency domain by a
CamOUﬂage Instance Segmentathn (CIS) via the instance-aware frequency- phase and an amplitude component via Fast Fourier Transform FFT.
Qased augmentation.

METHOD

\

Augmented Image I *

S

: ' g 1
Noi |
p—p! Feature Extractor l—'l Task Heads |—> 5 >

Output Predicton OU r FS- af
CAMOFreq
exploits the
—L | (. _ frequency
: g o T D
. v
@‘erence Image I Phase Amplitude j sampling shot C|S task.

Fig. 2. Overview of our FS-CAMOFreq framework exploiting the instance-ware frequency-based enhancement in few-shot camouflage instance segmentation.

Few-shot Fine-tuning CIS: The CIS model is Instance-Aware Frequency-Based Data Enhancement:

presented in two phases: The frequency-based transformations are applied to the non-

* Base phase: training with abundant annotated iInstance regions, leaving the target object unaltered. The
training data Cp e - referenced image I is chosen from the same semantic class:

* Novel phase: fine-tuning on a disjoint set of novel * Frequency-based amplitude component swapping:. the
classes (,,,,¢; CONtaining a few samples per each amplitude component is swapped between the input image [
class of novel data. and the referenced image I, guided by the masked non-

In our case, the few-shot fine-tuning relies on a few Instance region.

annotated samples, enhanced by our proposed * |Instance-aware augmentation: the instance regions are kept

Instance-aware frequency-based method. unaltered to maintain the signature of camouflage texture.
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RE S U L I Tab. 1. SoTA comparison of our FS-CAMOFreq evaluated on CAMO-FS benchmark. The backbones are COCO-80 FPN-R101. Z
\ Model nAP nAP50 /
§ Backbone/ Instance Segmentation Object Detection Instance Segmentation Object Detection %
Q Tab. 2. Ablation study of our FS-CAMOFreq on instance region augmentation. Method Num. of shots 1 5  Ave 1 5  Ave 1 5  Ave 1 5 Avg |
\ : . MTFA [3] 248 640 444 198 617 408 424 9389 707 412 994  7.03 /
§ FS-CAMOFreq Detection Segmentation M-RCNN [28] coNos) 408 829 619 282 618 450 691 1389 1040 678 1392 1035 %
\ iFS-RCNN [2] S 417 638 528 392 660 526 619 1002 811 623 1015  8.19 /
\ Num. of shots nAP nAP50 nAP75 nAP nAP50 nAP75 /

MTFA [3] 3.66  5.95 481 293 584 439 537  8.67 702 58 913 750

X M-RCNN [28] 439  10.09 724 303 779 541 758 1541 1150 753 1586 11.70

1 3.63 8.38 6.44 531 8.44 .97 iFS-RCNN [2] fﬂg?fgl 427  7.80 604 379 808 594 598 1135 867 592 1152 872

2 5.64 8.10 6.56  5.65 8.36 6.49 FS-CDIS-ITL* [4] e 535 935 735 471 1036 7.54 780 1401 1091 7.85 1440 1113

3 4.94 717 571 516 7 35 578 FS-CDIS-IMS* [4] 299  9.03 601 274 844 559 462 1248 855 481 13.18 9.0

5 6.12 9.01 6.59 6.84 9.64 7.53 Our performance
Baseline FS-CAMOFreq | COCO-80 555 821 688 534 882 708 842 1207 1025 849 1286 10.68
Avg. S.58 8.17 6.33 5.74 8.45 6.44 FS-CAMOFreq (ours) ResNet-101 571 831  7.01 556 889 723 850 1172 1011 856 1211 1034

* denotes the FS-CDIS results built on top of iFS-RCNN [2]
T denotes our reproduced baseline FS-CDIS ilFS-RCNN [2], [4] on our upgraded CUDA version 12.4
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