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Algorithm 1 Training method for Neural Architecture Transformer (NAT).

1: Initiate w and 6.

2: while not convergent do
3 for each iteration on training data do

4 Sample 3; ~ p(-) to construct a batch {3; };;.

5: Update the model parameters w by descending the gradient.
6: end for
7
8
9

for each iteration on validation data do
Sample 3; ~ p(-) to construct a batch {3; };;.
Obtain {a; };—; according to the policy learned by GCN.
10: Update the parameters 6 by ascending the gradient.
11:  end for
12: end while
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Architecture View of Graph View of Network
VGG
NAT-VGG
ResNet
NAT-ResNet = conv_3x
— skip connec
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Architecture View of Graph View of Network

______________

skip connect
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‘ -1 [Cconv_1x1 skip_connect ] 3 out i !
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— 1 conv_Ix1 5 | :
2 null I [ A O |
skip connect
-l — _
conv_1x1 skip_connect .} 3 out
i 0 |_sep _conv_3x3
: nu

NAT-MobileNetV2 ol 1 conv_1x1 = S0 10 Moo

-2 skip_connect
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CIFAR-10 ImageNet
Model Method  #Params (M) #MAdds (M) Acc. (%) Model Method  #Params (M) #MAdds (M) Topéclc' ({'{i}) )p- 3
/ 15.2 313 93.56 / 138.4 15620 71.6  90.4
VGG16 NAO[32] 19.5 548 95.72 VGGI16 NAO [32] 147.7 18896 729 913
NAT 15.2 315 96.04 NAT 138.4 15693 74.3  92.0
/ 0.3 41 91.37 / 11.7 1580 69.8 89.1
ResNet20 NAO [32] 0.4 61 92.44 ResNet18 NAO [32] 17.9 2246 70.8 89.7
NAT 0.3 42 92.95 NAT 11.7 1588 71.1  90.0
/ 0.9 127 93.21 / 25.6 3530 76.2 929
ResNet56 NAO [32] 1.3 199 95.27 ResNet50 NAO [32] 34.8 4505 774  93.2
NAT 0.9 129 95.40 NAT 25.6 3547 777 93.5
/ 2.3 91 94.47 / 34 300 72.0 903
MobileNetV2  NAO [32] 29 131 94.75 MobileNetV2  NAO [32] 4.5 513 722 90.6
NAT 2.3 92 95.17 NAT 34 302 72.5 910

| 526*7%(1,*#",18(*9'18,* (:)/'.%)089*71001&*$1&/"&#%).103*%$$&"<'#%0189*
031*(%#1*."#$40%0")%8*."(Mo(*031*7%(18")1*#",18(=
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T <J(BB3(*)*(I=I&Y66*+,-* Yo(/0*%&12'3/134&/(>*') 1640')8*2+,->* @ ,<5->*UJQA+3

CIFAR-10 ImageNet
Model Method  #Params (M) #MAdds (M) Acc. (%) Model Method  #Params (M) #MAdds (M) TOP‘)A‘_CIC' (}'/‘(’))p_s
AmocbaNet! [37] 32 : 96.73 | AmocbaNet [37] 5.1 555 745 920
PNAST [29] ) 32 i 96.67 PNAS [29] ) 5.1 588 742 91.9
SNAST [50] 2.9 i 97.08 SNAS [50] 43 520 727 90.8
GHN' [54] 5.7 i 97.22 GHN [54] 6.1 569 73.0 913
7 46 304 9711 7 5.6 679 738 917
ENAST [36]  NAO [32] 45 763 97.05 ENAS [36]  NAO [32] 5.5 656 737 917
NAT 4.6 804 97.24 NAT 5.6 679 73.9  9L8
7 33 533 97.06 7 59 595 731 91.0
DARTS! [30]  NAO [32] 35 577 97.09 DARTS [30]  NAO [32] 6.1 627 733 91.1
NAT 3.0 483 97.28 NAT 3.9 515 744 922
7 128 66016 97.89 7 1135 1360 743 918
NAONet! [32]  NAO [32] 143 73705 9791 | NAONet[32] NAO[32] 11.83 1417 745 920
NAT 113 58326 98.01 NAT 8.36 1025 748 923
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Method VGG16 ResNet20 MobileNetV2 ENAST  DARTST NAONet!
/ 03.56 91.37 04.47 97.11 97.06 97.89
Random Search 03.17 91.56 94.38 96.58 95.17 96.31
LSTM 04.45 92.19 95.01 97.05 97.05 97.93
Maximum-GCN 04.37 02.57 04.87 96.92 97.00 97.90
Sampling-GCN (Ours) 95.93 92.97 95.13 97.21 97.26 97.99
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