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Problems & Ideas

* Problems of conventional stereo matching approaches:

— Conventional accuracy estimation methods rely on strong assumptions
that may not always hold in real-world scenarios.

— Existing approaches fail to provide stable dataset-level accuracy
estimates without target labels.
* Ideas:

— Reformulate accuracy estimation as a perception-driven regression
problem based on feature visualization.

— Human-like perception of class structure provides robust cues for
model reliability under distribution shift.

(a) Accuracy = 94.9% (b) Accuracy = 81.04% (c) Accuracy = 46.96%

Fig.1 Feature representation visualization (t-SNE) corresponding to different model performance levels. From left to right,
the classification accuracies of the evaluated model on the test set (blue) decrease, with values of 94.9%, 81.04%, and 46.96%,
respectively. This visualization illustrates how diminishing feature quality (as visually represented) correlates with a substan-
tial degradation in model accuracy.



‘Table 1

e Contributions:

Main Contributions

— A perception-guided framework for estimating model accuracy under

distribution shift without strong assumptions.

— A representation and mentoring strategy that stabilizes regression
from visualized feature distributions.;

— Extensive validation across multiple benchmarks demonstrates

robustness and generality.

Mcan Absolute Error (MAE) (%) of predicted accuracy on the test set with distribution shift. HPT outperforms
other methods on most test datascts. For CIFAR10C and CIFAR100C datasets, we choose the most severe corruption to
report the method’s ability to deal with severe domain shift. *CIFAR10C-Average represents the average result over all Cl-
FARI0C datasets.

“Training set ‘ Test set ‘ AC Do Rotation AgreeScore ATC ProjNorm  MANDOLINE ~ HPT (ours)

CIFAR10 ‘ CIFAR-10.1 ‘ 5934092 3.8620.64 5402081 100£0.18  0.90£0.17 3742058 241041 0.14:0.05
CIFAR10C-brightness 4294072 2224038 0431007 172031 061+012 001001 0.62+0.14 1.31+0.29
CIFAR10C-contrast 2B58+4.85 26514430 3494052 198843105 7.00£1.26  13.65£240  T41+135 4.30+0.86
CIFAR10C-defocus-blur 9914165  T83x1.32 2274039 3.25:0.57 0.90:0.17 835x1.41 5.21:0.96 4.58+0.92
CIFARI0C elastic-transform | 14756235 12684203 6684107 3962069 2841051  955:1.62 391073 1.80:0.41
CIFARI0C-fog 1041178 8342142 931£159  0.03:0.02 1.49£027  6.2521.08 3.02:0.58 0.69£0.18
CIFAR10C-frost 15574257 13504219  L443024 3862066  534:093  1.61+029 3.92:0.71 5.15+1.01
CIFAR10C-gaussian-blur 12474201 10404170 5154088 1.39+025  0.37:0.08  B95+149 611110
CIFAR10C-gaussian-noise 20.56+3.28 18492295 17.60+2.81  15.93:2.54  15.65+2.49 753120 3.90+0.70
CIFARIOC 32814526 30.74+487  T91+128 18554293 16044261  854+137 6.10+1.12

CIFAR10 CIFAR10C-impulse-noise 19.58+3.14 17512283  9.68+1.57 6.49£1.12 20604322 22.70+3.60 10.82+1.95
CIFARIOC- jpeg compression | 19.56£3.11  17.49+280 4774083 4252075  2.91:053  291+053 221042
CIFAR10C-motion-blur 1277210 10.70£1.79 12232206 4.99:0.87 1.49:027 6232108 4.10£0.77 3.47£0.66
CIFAR10C-pixelate 4256£6.81  40.49£632  21.7323.24 27.58+4.53 27232447 5802099 4.810.89 12.72£2.43
CIFARI0C-saturate 4724085  265:048 2084039 065013 020:0.05 504:091 2.40:047 0.73+0.1%
CIFAR10C-shot-noise 16.80+£2.85 14.73+250 14184241 12464209 16754282  429:086 2104041 0.24+0.08
CIFAR10C-snow QIR£160  T1£1.27 5924106 0511012 1.20£0.24 1.69£0.33 1.12+0.24 0.99:0.25
CIFAR10C-spatter TE8£136  SHIx101 3212058 141027 0942021 0992022 0.52+0.13 0.08+0.03
CIFAR10C-speckle-noise 1456242 124912060  10.32+1.76  10.93£1.86 16814286 1022£1.75 6.01£1.09 4.82:0.97
CIFAR10C-zoom-blur 899+153 691119 0144004 3242058 439+0.79 1.94+0.38 0.43+0.11
CIFARI0C-Average* 9944172 7872136 5191091 4.150.80 3.94:078 4392086 3.10£0.62 2.49:0.55

MNIST SVHN 23424398 23424398 1782036 5289:845  12.07x202 54.65:8.90 6.52+1.21 0.58:0.19
USPS 3409+5.12 34082511 12424205 1091180  3.19:062  2371+3.98 4882093 0.05:0.02

Table 2 Mean Absolute Error (MAE) (%) of predicted accuracy on the test set with distribution shift. *CIFAR100C-
Average represents the average result over all CIFAR100C datascts.

Training set | Test set | AC Dol” Rotation AgreeScore ATC ProjNorm  MANDOLINE ~ HPT (ours)
CIFARTOOC-brightness 9653+1.60  T58£1.25 556096  099:024 032009  B30:138 491092 051015
CIFARTOOC -contrast 39954690 3788640 10.85+2.00  2007+3.80 23274420 572+1.10 411083 381092
CIFART00C-defocus-blur 25.004+4.10 22934370 4.28+0.78 953170 9.03tl60 478080 310062 0.740.21
CIFARTODC-elastic-transform | 200064350 17994310 1.29+032 4 59+0 98 2424055 0.17+0.06 0.64+019 336+0.82
CIFART00C fog 24984400 22914360 370074 3.48:0.70 13.10+230  6.79+1.25 4.20:0.84 7.94+1.90
CIFARTO0C-frost 21044350 189743.10  5.17+095 3.14+0.03 7.83+1.45 T07+1.32 481096 3.05+0.86
CIFART00C-gaussian-blur BYTHA 90 2690+4 40 493091 13.03+2 35 39+061 210+047 0.06:0.03
CIFART00C-gaussian-noise 36.27+6.10 34204570 3150064 3.27+0.65 3.25+0.71 251052 0.36:0.11
CIFARTOOC-glass-blur 30.83+020  3476+580 446080  1808+325  1865+332  0.18:0.06 091023 0.61£0.19

CIFARTOD CIFART00C-impulse-noise 42394730 40324690 9.39+1.76 I8.82+340  13.01£235  10.76+2.01 6.52+1.38 1.96+0.58
CIFARTO0C-jpeg-compression | 21094340 19024300 638+1.16  6.79+1.23 321064 5102096 3.21:0.64 1.81:0.55
CIFARTOOC-motion-blur 20244330 18174290 510093 507092 5.10£0.96 1.15+0.41 141036 1.76+0.52
CIFARTOC -pixelate 38964670 36.89+6.20  16.35+3.05 1066309 22924415 9.62+1.76 6.10+1.22 4.69+1.32
CIFAR T -saturate 16.63+2.80 14551240 2.27+043 2.06:+0.40 017119 B56+1.62 512102 1.51+0.45
CIFARTODC -shot-noise 35444590 33364540 106024 6.55+1.21 6.80+1.29 621116 395+0.79 2064079
CIFARTOC -snow 13834230 11.7622.00 203039 L19+0.24  0.7240.16 1.39+0.29 081021 0.27:0.08
CIFARTOOC -spatter 1L05+£1.90  B98+1.60  6.71+1.25 1094023 0.57+0.12  9.10+1.72 541105 I51+1.01
CIFARTODC -speckle-noise 35194580 33124530 0.46:0.14 1.75+1.43 Y.53+1.81 5.01£0.94 292+0.58 1.12+0.34
CIFARTMC-zoom-blur 20074330 1800290 170034 7334135 5.63+1.02 477086 3.142:0.63 1.68:0.50
CIFARTOC-Average® 17.21+£2.90 15141250 543101 518098 4711091 B.51+1.62 532106 2.07+0.61




