A. Appendix
A.1. Supplementary Experimental

Model 1A 1B 2A 2B 2C 2D 3A 3B 3C 3D 4A
llava-1.5-7b 169 165 164 153 167 160 17.1 152 167 149 17.8
llava-1.6-vicuna-7b 180 200 185 183 194 202 189 194 179 197 205
internvl3-8b 13.2 73 445 124 363 109 422 131 327 118 355
llama-3.2-11b 340 243 420 301 390 277 347 226 338 247 575
gemma-3-4b 399 338 401 364 355 332 394 359 360 317 36.0
qwen-2.5-VL-3b 48,5 453 494 543 433 503 507 554 516 479 581
llava-onevision-qwen2-7b ~ 49.7  50.5 484 546 415 526 439 512 46,6 54.1 54.5
ovis-8b 429 456 406 451 531 467 51.1 438 586 468 504
qwen-2.5-VL-7b 563 599 628 652 590 635 524 567 553 599  63.0
phi4-multimodal 714 516 711 562 693 557 710 607 684  59.1 61.6
Average 39.08 3548 43.38 38.79 4131 37.68 42.14 3740 41776 37.06 4549
Model 4B 4C 4D 5A 6A TA 8A 9A 9B 10A 10B
llava-1.5-7b 183 176 162  20.1 18.8 220 16.1 8.2 8.3 7.6 6.4
llava-1.6-vicuna-7b 16.0 182 17.8 283 269 245 178 142 8.4 9.1 5.1
internvl3-8b 145 323 148 655 607 523 450 19.1 89 171 8.9
llama-3.2-11b 220 409 265 289 328 267 305 122 113 135 14.0
gemma-3-4b 316 328 295 390 446 290 413 306 250 162 19.4
qwen-2.5-VL-3b 514 503 553 772 789 720 832 212 82 146 221
llava-onevision-qwen2-7b ~ 52.8  50.1 56.8 6677 739 655 754 424 150 417 23.4
ovis-8b 387 606 490 732 822 750 80.6 654 327 418 33.8
qwen-2.5-VL-7b 644 575 620 733 694 789 800 47.0 263 465 56.4
phi4-multimodal 652 647 608 576 490 477 410 217 146 232 18.6
Average 37.49 4250 38.87 5298 5372 4936 51.09 2820 15.87 23.13 20.81
Model 11A  11B  12A 12B 13A°  13B 14A 14B  15A I5B  Avg T
llava-1.5-7b 0.5 1.0 8.3 8.3 7.0 7.1 0.0 4.2 0.0 27  11.82
llava-1.6-vicuna-7b 7.1 3.7 8.3 8.2 4.9 6.1 0.1 7.2 2.1 9.7 14.20
internvl3-8b 9.6 6.0 179 9.6 165 8.5 9.9 4.1 9.4 4.6 21.72
llama-3.2-11b 66 219 133 123 134 16.1 6.6 21.8 59 205 24.00
gemma-3-4b 8.1 9.1 295 246 163 18.6 7.9 6.7 9.2 9.0 2737
qwen-2.5-VL-3b 3.8 03 131 74 167 141 6.5 0.3 04 0.5 36.01
llava-onevision-qwen2-7b  41.8  21.2 432 172 403 249 40.1 20.1 39.7 222 44.44
ovis-8b 424 255 664 343 403 332 384 264 419 262 4790
qwen-2.5-VL-7b 422 148 433 288 388 368 331 16.5 327 140 50.52
phi4-multimodal 6.5 52 222 171 226 172 7.3 5.1 6.1 50 39.83
Average 16.86 10.87 26.55 16.78 21.68 1826 1499 1124 1474 1144 31.78

Table 5. Complete accuracies over all 32 test cases, which case coding rule can be observed in the Sec. 3. Each code’s evaluation or score
is being represented by 1000 samples evenly distributed across the respective count range.
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Figure 7. Accuracy vs. Ground Truth Count. Left: Scatter plots show a consistent negative correlation (r ~ —0.78) between count
magnitude and accuracy across diverse geometric cases. Right: Detailed breakdown for LLaVA-1.5 and Qwen2.5-VL reveals specific
“blind spots” (circled in red) where models achieve 0% accuracy for specific numbers (e.g., 7, 11), evidencing strong linguistic priors.
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Figure 8. Fused Token Heatmaps. Averaged over deep LLM layers (15-25), the attention becomes diffuse and misaligned. The signal
“washes out,” failing to retain the instance-level separation required for accurate counting.
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