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Problem Definition
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<Reference Image>

Add mountains in the background and

change the number of dogs to nine.

Retrieval Image Database

<Text Modification>

Composed Image Retrieval (CIR) :
Search a target image from an 1mage database that satisfies the semantic consistency with both
reference image and text modification.



Motivation
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Extraneous Cognitive Load: The reference image may trigger information leakage, which in turn leads
to overemphasis on wrrelevant details, affecting the retrieval performance.

Weak Compositional Modeling: Point-to-point alignment during the retrieval stage fails to capture
diverse compositions, leading to semantic imbalance across modalities.




Our Proposed STiTch
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Experimental Results

CIRCO + CIRR — CIRCO CIRR
Metric mAP@k Recall@k Recallg,peet @k
Arch Method Train | k=5 k=10 k=25 k=50 k=1 k=5 k=10 | k=1 k=2 k=3
Pic2Word v 872 951 10.64 11.29 || 2390 51.70 65.30 | 53.76 74.46 87.08
SEARLE v 11.68 12.73 1433 15.12 || 2424 5248 66.29 | 53.76 75.01 88.19
LinCIR v 12.59 1358 15.00 1585 || 25.04 53.25 66.68 | 57.11 77.37 88.89
ViT-L/14 | Context-I2W v 13.04 14.62 16.14 17.16 || 25.60 55.10 68.50 - - -
CIReVL 18.57 19.01 20.89 21.80 || 24.55 5231 6492 | 59.54 79.88 89.69
LDRE 2335 24.03 2644 27.50 || 26.53 5557 67.54 | 60.43 80.31 89.90
OSrCIR 23.87 2533 27.84 2897 || 2945 57.68 69.86 | 62.12 8192 91.10
SEIZE 2498 25.82 28.24 28.35 || 28.65 57.16 69.23 | 62.22 84.05 92.34
STiTch(Ours) 2555 26.27 28.81 29.99 || 28.87 5797 69.90 | 65.22 84.10 92.37
CIReVL 26.77 27.59 2996 31.03 || 34.65 6429 75.06 | 67.95 84.87 93.21
ViT-G/14 LDRE 31.12 3224 3495 36.03 || 36.15 66.39 77.25 | 68.82 85.66 93.76
OSrCIR 3047 31.14 35.03 36.59 || 37.26 67.25 77.33 | 69.22 85.28 93.55
SEIZE 3246 33.77 36.46 37.55 || 38.87 6942 7942 | 74.15 89.23 95.71
STiTch (Ours) 3440 35.56 38.07 40.02 || 39.23 6995 79.56 | 73.56 89.50 95.86
GeneCIS — Focus Attribute Change Attribute Focus Object Change Object Average
Arch Method Train | R@] R@2 R@3 R@] R@2 R@3 R@] R@2 R@3 R@] R@2 R@3 R@1
SEARLE v 171 29.6 40.7 163 252 342 120 222 309 120 241 339 14.4
LinCIR v 169 300 415 162 28.0 36.8 8.3 174 262 74 15.7 25.0 12.2
Context-I2ZW v 172 305 417 164 283 37.1 8.7 179 269 7.7 160 254 12.7
ViT-L/14 CIReV 195 31.8 420 144 260 352 123 21.8 305 172 289 376 15.9
OSrCIR 209 331 445 172 285 379 150 236 342 184 30.6 383 17.9
SEIZE 205 334 450 176 289 385 154 256 362 187 309 398 18.1
STiTch(Ours) 203 346 464 183 298 416 168 285 384 188 31.0 403 18.6
CIReVL 209 344 449 165 290 398 151 256 334 185 316 414 17.8
ViT-G/14 OSrCIR 227 364 470 179 308 420 169 284 367 210 334 44.2 19.6
SEIZE 229 362 473 186 314 427 182 288 376 196 330 435 19.8
STiTch (Ours) 219 364 479 196 319 428 202 303 396 197 332 434 20.4




Ablation Study

| Main component analysis

CIRCO + CIRR — CIRCO CIRR
Strategy mAP @k Recall @k Recallgypset @k
Transition Transportation | k=5 k=10 k=25 k=50 k=1 k=5 k=10 | k=1 k=2 k=3
X X 31.23 3287 36.32 38.04 || 37.22 67.36 77.84 | 69.93 86.48 94.05
v X 31.89 3446 3794 39.67 || 38.33 6845 78.03 | 72.81 88.13 9451
X v 32.14 3478 37.87 3948 || 38.48 68.38 78.34 | 72.15 88.04 9448
v v 3440 3556 38.07 40.02 || 39.23 6995 79.56 | 73.56 89.50 95.86

| Impacts of caption number and augmentation views
CIRCO mAP@10 Performance

| Impacts of the bidirectional distance
Ablation about Transportation Method
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Figure 1. Ablation on the number of descriptions and image augmentations (Aug-10:
10 augmentations per image) on the CIRCO dataset with CLIP-B/32.

Figure 2. Ablation results of different alignment strategies across four
datasets with CLIP-L/14.



Visualization Analysis

: Modified Description
Instruction : . .
3 A large white refrigerator, A large, white refrigerator, placed | | A white refrigerator, seamlessly
Reﬁlg erator integrating into the outdoor scene.| | outdoors near a pile of household | | integrating into the outdoor scene.
Refrigerator stands tall against the, | ifems. Refrigerator has a sleek Refrigerator is positioned in front
Reference Image backdrop of a white fence and a design with a curved top. It may of a white fence and behind a pile
=% brick wall, with a green tree and | | be part of a yard sale or disposal | | of debris, including a white plastic
foliage in the background of unwanted belongings. chair, and blue garbage bags.

Visualization Before Transition

Figure 3. Visualization of the GeneCIS dataset on the 'Focus Object’ task. Heatmaps before and after the transition on target image are shown.

Captions generated by MLLMs often contain irrelevant visual noise (h/ue text), while the STiTch model effectively suppresses
such noise and highlights the correct focus object (red text).
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