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1. Motivation
Bi-Level Optimization：

𝛂∗ = argmin
"

L#$% 𝐰∗ 𝛂 , 𝛂

s. t. 𝐰∗ 𝛂 = argmin
&

L'($)*(𝐰, 𝛂)

Hessian matrix of 𝒘：

𝜕𝐿+,-(𝒘∗ 𝜶 , 𝜶)
𝜕𝜶

=
𝜕𝐿+,-(𝒘∗, 𝜶)

𝜕𝜶
+

𝑑𝒘∗ 𝜶
𝑑𝜶

. 𝜕𝐿+,-(𝒘∗, 𝜶)
𝜕𝒘

𝑑𝒘∗ 𝜶
𝑑𝜶

=
𝜕/𝐿+,-(𝒘∗, 𝜶)

𝜕𝒘/

01 𝜕/𝐿+,-(𝒘∗, 𝜶)
𝜕𝒘𝜕𝜶
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1. Motivation

Performance Collapse

Bi-Level Optimization：

𝛂∗ = argmin
"

L#$% 𝐰∗ 𝛂 , 𝛂

s. t. 𝐰∗ 𝛂 = argmin
&

L'($)*(𝐰, 𝛂)

Heuristic algorithm:

𝛼'21 = 𝛼' − 𝜂3∇3L+,-(𝑤4 − 𝜉∇5𝐿46,78 𝑤4, 𝛼' , 𝛼')

𝑤'21 = 𝑤' − 𝜂5∇5L46,78(𝑤4, 𝛼'21)
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2. Methodology

Single-Level Optimization：

(𝒘∗, 𝜶∗) = argmin
𝒘,𝜶

𝐿46,78 𝒘,𝜶

𝑠. 𝑡. r< ≥@
7
h<,7 B 𝛼7 = , 1 ≤ 𝑐 ≤ 𝑛<

By introducing 𝜷> and 𝑓< 𝜷> ：

𝒘∗, 𝜶∗ = argmin
𝒘,𝜶

𝐿46,78 𝒘,𝜶 +@
<?1

8!
𝑓< 𝜷𝒄

𝑠. 𝑡. 𝜶 = 𝜷𝒄 1 ≤ 𝑐 ≤ 𝑛<

𝑆< = 𝜶 𝑟< ≥ ∑7 ℎ<,7 B 𝛼7 = ， 𝑓< 𝜷𝒄 = N0 , 𝜷𝒄∈ 𝑆<
+∞, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
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2. Methodology

Single-Level Optimization：

𝒘∗, 𝜶∗ = argmin
𝒘,𝜶

𝐿46,78 𝒘,𝜶 +@
<?1

8!
𝑓< 𝜷𝒄

𝑠. 𝑡. 𝜶 = 𝜷𝒄 1 ≤ 𝑐 ≤ 𝑛<
Augmented Lagrangian 𝐹A 𝜔, 𝛽, 𝛼,𝑚 ：

𝐹A 𝜔, 𝛽, 𝛼,𝑚 = 𝐿46,78 𝜔, 𝛼 −@
<?1

8! 𝑚< B
/

2𝜌

+@
<?1

8!

𝑓< 𝛽< +
𝜌
2
𝛼 − 𝛽< +

𝑚<
𝜌 B

/
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2. Methodology
Augmented Lagrangian 𝐹A 𝝎,𝜷, 𝜶,𝒎 ：

𝐹A 𝝎,𝜷, 𝜶,𝒎 = 𝐿46,78 𝝎,𝜶 −@
<?1

8! 𝒎𝒄 B
/

2𝜌

+@
<?1

8!

𝑓< 𝜷𝒄 +
𝜌
2 𝜶 − 𝜷𝒄 +

𝒎𝒄
𝜌 B

/

By introducing ADMM algorithm：

𝛽<421 = argmin
C

𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

(w421, 𝛼421) = argmin
5,3

𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

𝑚<
421 = 𝑚<

4 + 𝜌 𝛼421 − 𝛽<421
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2. Methodology
Augmented Lagrangian 𝐹A 𝝎,𝜷, 𝜶,𝒎 ：

𝐹A 𝒘,𝜷, 𝜶,𝒎 = 𝐿46,78 𝒘,𝜶 −@
<?1

8! 𝒎𝒄 B
/

2𝜌

+@
<?1

8!

𝑓< 𝜷𝒄 +
𝜌
2
𝜶 − 𝜷𝒄 +

𝒎𝒄
𝜌 B

/

Sub problem 1 𝛽<421 = argmin
C

𝐹A 𝜔4, 𝛼4, 𝛽,𝑚4 -> 0-1 programming：

𝜷𝒄𝒕2𝟏 = 𝜽𝒄𝒕2𝟏⊙ 𝜶𝒕 +
𝒎𝒄
𝒕

𝜌

𝜽𝒄𝒕2𝟏 = argmin
F"

@
)
𝜃<,7 B 𝛼74 +

𝑚<,7
4

𝜌

/

𝑠. 𝑡. 𝜃<,7 ∈ 0,1 , 𝑟< ≥@
7

ℎ<,7 ⋅ 𝜃<,7, 1 ≤ 𝑐 ≤ 𝑛<



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com

2. Methodology
Augmented Lagrangian 𝐹A 𝝎,𝜷, 𝜶,𝒎 ：

𝐹A 𝒘,𝜷, 𝜶,𝒎 = 𝐿46,78 𝒘,𝜶 −@
<?1

8! 𝒎𝒄 B
/

2𝜌

+@
<?1

8!

𝑓< 𝜷𝒄 +
𝜌
2
𝜶 − 𝜷𝒄 +

𝒎𝒄
𝜌 B

/

Sub problem 2 w421, 𝛼421 = argmin
5,3

𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4 ：

w421, 𝛼421 = argmin
5,3

𝐿46,78 𝒘,𝜶 + ∑<?1
8! A

/
𝜶 − 𝜷𝒄 +

𝒎𝒄
A B

/
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2. Methodology
Greedy-ADMM Search Algorithm

𝛽<421 = argmin
C

𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

(w421, 𝛼421) = argmin
5,3

𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

𝑚<
421 = 𝑚<

4 + 𝜌 𝛼421 − 𝛽<421

𝛽<421 = 𝑎𝑟𝑔𝑚𝑖𝑛
C

𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

d
𝑤421 = 𝑤4 − 𝜂5𝛻5𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

𝛼421 = 𝛼4 − 𝜂3𝛻3𝐹A 𝑤4, 𝛼4, 𝛽,𝑚4

𝑚<
421 = 𝑚<

4 + 𝜌 𝛼421 − 𝛽<421
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3 Experiments

(1) let the number of middle channels in the 
associated inverted bottleneck be one

(2) estimate the number of parameters and the 
FLOPs of the above-modified inverted 
bottleneck

(3) let the FLOPs and the number of 
parameters equal to the FLOPs and the 
number of parameters of the above 
modified block, respectively
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3 Experiments
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4 Conclusion

FGA-NAS, an efficient method for resource-constrained NAS

l A novel search space

l A novel greedy-ADMM algorithm



Thank you.


