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1. Contributions 2. EdgeViTs 3. Results

(1) We investigate the design of light-weight ViTs EdgeViTs are based on a factorization of the standard self-attention by On-device evaluation on ImageNet-1K
from the practical on-device deployment and introducing a light-weight and easy-to-implement local-global-local Model Top-1 (%) CPU (ms) | Energy (mJ) Power(W) | Efficiency (%/msW)
. . I I - MobileNet-v2 72.0 33.3 85.7+7.4 3.31+026 0.841
execution perspective. (LGL) bottleneck with three operations: MobileNet-v3 0.75 |  73.3 23.0 63.0:06  3.46.04 1.164
EfficientNet-B0O 77.1 52.1 159.0+2.2 3.62-045 0.485
(2) We present EdgeViTs, based on an optimal (1) Local information aggregation from neighbor tokens with depth-wise PVT-v2-BO 70.5 26.0 01717  3.9%w0m 0.769
decomposition of self-attention using standard convolutions; PVTve s, 7 P& | Phes  4530n 0255
L ] . . . Twins-SVT-Tiny* 71.2 36.9 114.54173 3.711024 0.622
primitive operations. (2) Forming a sparse set of evenly distributed delegate tokens for DeiT-Tiny 72.2 46.2 187.2076 4770 0.386
231 W or lat 4 " long-range information exchange by selt-attention; TNiTa2 | 165 699 | 2660m  437e 0287
(3) fed(';f(f)nSI ter a der;cy atrr\\ e?hergyt hconsurrllap lon]c (3) Diffusing updated information from delegates to the non-delegate I:IVT-%E% i %4 | Wi 3o 0239
oF dirierent modeis father than the humber O tokens in local neighborhoods via transposed convolutions. e 0 for | 1 oo o
FLOPS or parameters MobileViT-XS 4.7 150.1 251.54811 2.63+0.61 0.297
- ‘ ' l I ' MobileViT-S 78.3 221.3 503.6+117.0 2.76+0.21 0.155
™ : BTN : EdgeViT-XXS 74.4 32.8 127.4:213  4.27+067 0.584
) &) EdgeViT-XS 77.5 54.1 | 238.6:u0  4.77:08 0.33
" - "””'"/rr;@, F ™ " i ﬂ ' y EdgeViT-S 81.0 85.3 386.7 1435 4.810.26 0.209
Al % |
/4 | >c 1.1 0 We define an energy-aware efficiency metric as the average gain
A e ARG e || Fe in top-1 accuracy from each 1W run for 1ms (equivalent to
ol TN R TN consuming 1mJ of energy)
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741 //_._ Oure 741 Y ours (a) Local Aggregatlon (b) Global Sparse Attention (c) Local Propagation COCO ObJeCt Detection
* ,/ =¥~ MobileViTs o /I == MobileViTs
/ -‘ MobileNetv2 20 ‘ MobileNetv2 RetinaNet 1x Mask R-CNN 1x
Y // - gf?i?if:tilts BO T/ /I - gf?izii'::tﬁlf BO A = LocalAgg(Norm(X,m)) Xz'na Backbone giber, | AP AP APe | APs APar APy | when | AP® APl APy | AP APR APR
/ & VTV | ! & PVTV? PVTv2:BO 13.0 | 37.2 572 395 | 23.1 404 49.7 | 23.5 | 382 605 407 | 36.2 578 386
o < // e . < I/ ol Y = FFN(Norm( X)) + X, EdgeViT-XXS | 13.1 | 38.7 59.0 41.0 | 224 420 51.6 | 238 |[39.9 62.0 43.1 |36.9 59.0 39.4
v TOT / ToT EdgeViT-XS 16.3 | 406 61.3 433 | 2562 439 546 | 265 | 414 63.7 450 | 383 609 413
| | VI | | -. TNT | \{ “@®- TNT /| = LocalProp(GlobalSparseAttn(Norm(Y))) _|_Y, ResNet18 21.3 | 31.8 49.6 336 | 163 343 432 | 31.2 | 340 540 367 | 312 51.0 327
25 50 75 100 125 150 175 200 100 200 300 400 500 PVTv1l-Tiny 23.0 | 36.7 569 389 | 226 388 500 | 329 | 36.7 592 39.3 | 35,1 56.7 37.3
X,out = FFN(Norm(Z)) + Z. CigeVIT-S | 26 |43.4 649 465|260 475 581 28 |448 674 489|410 642 430
g 1 ) X X .
Accuracy/Latency and Accuracy/Energy trade off now [ sees ) | g X v COCO Instance Segmentation
on ImageNet-1K. Note that, all three variants of our 327327 Dowsample Layer s i v e ffeoneas > o=
: . T . , f /] | Backbon
EdgeViTs are pareto-optimal, are highlighted with pow [ emges ) Food Foward $ | [ MultiHeac J . T #Param (M) GFLOPs mioU (%)
X —XCs \ ) | Self-Attention '
16~ 16~ 3 N ' | _ . | PVTv2-B0 7.6 25.0 37.2
| e _Df"i’s_ai"f'_‘_e_"f'{e_r\/ (o “ : o e ke ) EdgeViT-XXS 7.9 24.4 39.7
Testing device: Samsung Galaxy S21 (latency), how " Sgez | : R L EdgeViT-XS 06 po iia
Snapdragon 888 Hardware Development Kit 878" EETEEETE g P . + [ subsampler | ResNet18 15.5 32.2 32.9
) f \ - Patch Embed N -I : PVTv1-Tiny 17.0 33.2 35.7
(energy) H W Stage 1 \\ | SmmmmmemmAmmmmmmm=7 PVTv2-B1l 17.8 34.2 42.5
2 X7 %0\ Y Local-Global-Local Block x #Blocks Xpw EdgeViT-S 16.9 32.1 45.9
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