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Current ViTs Robustness improvement limitations

* limited success

* training strategies, input augmentation

* network structural enhancements

* involve extensive training and fine-tuning
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Spatial Autocorrelation: Moran’s metric

* Assessing the spatial interdependence of entities based on their locations and values

Let X be a set of /V observations (here, tokens) presented
by embedded vectors x; € R4, X = X1,X2,...,XN|,and an
associated attribute, a = [ay, as, ..., ay|, the local Moran’s
I metric can be defined as:

I, = [diag(zz' W)y 1. (3)

a— [l

N=x1

Nick Nikzad, Yongsheng Gao, and Jun Zhou. CSA-Net: Channel-wise Spatially Autocorrelated Attention Networks. arXiv preprint arXiv:2405.05755, 2024.
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New STOA on ViTs Robustness Performance

*all without any additional training or fine-tuning of baseline models.

Group Model FLOPs Params ImageNet-1K Robustness Benchmarks
(G) (M) Top-1 Top-5 FGSM PGD IN-C(mCE|} IN-A IN-R IN-SK
DeiT-Ti[46] 1.3 5.7 72.2 91.1 22.3 6.2 71.1 7.3 32.6 20.2
ConvViT-Ti[ 10] 1.4 5.7 73.3 91.8 247 7.5 68.4 8.9 35.2 224
PiT-Ti[23] 0.7 4.9 72.9 91.3 20.4 5.1 69.1 6.2 34.6 216
VIiT-Tiny PVT-Tiny[50] 1.9 13.2 75.0 92.5 10.0 0.5 79.6 7.9 33.9 21.5
il RVT-Ti [32] 1.3 8.6 78.4 94.2 348 11.7 58.2 13.3 437 30.0
FAN-T-ViT [57] 1.3 7.0 79.2 - - - 57.5 - 42.5 -
RVT-Ti+RSPC [16] 1.3 10.9 79.2 - - - 55.7 16.5 - -
SATA-T (ours) 1.0 3.7 86.5 98.2 40.0 10.9 511 146 47.3 252
DeiT-S[46] 4.6 22.1 79.9 95.0 40.7 16.7 54.6 18.9 422 294
ConvViT-5[10] 5.4 27.8 81.5 95.8 41.7 17.2 49.8 245 454 33.1
PiT-5[23] 2.9 23.5 80.9 95.3 41.0 16.5 52.5 21.7 43.6 30.8
PVT-Small[50] 3.8 24.5 79.9 95.0 26.6 3.1 66.9 18.0  40.1 27.2
Swin-T[29] 4.5 28.3 81.2 95.5 33.7 7.3 62.0 21,6 41.3 29.1
ViT-Small TNT-5[17] 5.2 23.8 81.5 95.7 33.2 4.2 53.1 247 438 31.6
T2T-ViT_t-14[55] 6.1 21.5 81.7 95.9 40.9 11.7 53.2 239 450 325
RVT-5 [32] 4.7 22.1 81.7 95.7 51.3 26.0 50.1 241 46.9 35.0
FAN-S-VIT [57] 53 28.0 82.9 - - - 47.7 29.1 504 -
RVT-S+RSPC [16] 4.7 23.3 82.2 - - - 48.4 27.9 - -
SATA-S (ours) 3.9 22.1 89.3 99.1 57.4 18.0 338 30.5 595 39.2
DeiT-B[46] 17.6 86.6 82.0 95.7 46.4 21.3 48.5 274 449 32.4
ConvViT-B[10] 17.7 86.5 82.0 95.7 46.4 21.3 48.5 274 449 324
PiT-B[23] 12.5 73.8 82.4 95.7 49.3 237 48.2 339 437 323
PVT-Large[50] 9.8 61.4 81.7 95.9 33.1 7.3 59.8 266 427 30.2
Swin-B[29] 15.4 87.8 83.4 96.4 49.2 21.3 54.4 35.8 466 32.4
T2T-ViT_t-24[55] 15.0 64.1 82.6 96.1 46.7 17.5 48.4 289 479 35.4
ViT-Base RVT-B [32] 17.7 86.2 82.5 96.0 52.3 27.4 47.3 2777 48.2 35.8
FAN-B-ViT [57] 10.4 54.0 83.6 - - - 44.4 354 518 -
RVT-B+RSPC [16] 17.7 91.8 82.8 - - - 45.7 32.1 - -
TORA-VIT-B/16(A = 0.1) [26] 26.0 111.2 84.1 - 48.4 233 31.7 46.5 57.6 -
TransNeXt [43] 18.4 89.7 84.8 - - - 43.5 50.6 539 41.4
SATA-B (ours) 152 86.6 93.9 99.7 63.9 20.2 28.7 63.5  70.0 49.8

SATA-B™ (ours) 15.9 86.6 94.9 99.8 65.6 28.3 13.6 63.6 79.2 57.9
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Thank You

https://github.com/nick-nikzad/SATA
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