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1. Appendix
We list all the searched architectures in Table 1 and Ta-

ble 2. Table 1 considers the performance and the latency on
HUAWEI P30 Pro. Table 2 considers the performance and
the model size.

∗Corresponding author.



Table 1. The architectures searched by CARS. The search phase considers the performance and device-aware objective, the latency on
HUAWEI P30 Pro. Notations are same with DARTS. ’N’ denotes the intermediate node.

Architecture Top-1 (%) Latency (ms) Cell Type N1 N2 N3 N4

CARS-Lat-A 62.6 41.9
Normal

Skip C(k-2) Avg3 C(k-2) Skip N1 Skip N1
Max3 C(k-1) Max3 C(k-1) Skip N2 Skip N2

Reduce
Skip C(k-2) Dil5 C(k-2) Skip C(k-2) Skip C(k-1)
Sep5 C(k-1) Max3 N1 Max3 C(k-1) Avg3 N3

CARS-Lat-B 67.8 44.9
Normal

Skip C(k-2) Skip C(k-1) Skip N1 Max3 C(k-2)
Skip C(k-1) Dil3 N1 Skip N2 Max3 N1

Reduce
Max3 C(k-2) Skip C(k-1) Sep3 C(k-2) Dil5 C(k-2)
Max3 C(k-1) Max3 C(k-2) Max3 C(k-1) Avg3 N1

CARS-Lat-C 69.5 45.6
Normal

Skip C(k-2) Skip C(k-2) Max3 C(k-1) Dil3 N1
Avg3 C(k-1) Skip C(k-1) Skip N2 Skip N3

Reduce
Skip C(k-2) Avg3 C(k-1) Max3 C(k-2) Dil5 N1
Sep5 C(k-1) Sep5 N1 Max3 C(k-1) Skip N3

CARS-Lat-D 71.9 57.6
Normal

Sep3 C(k-2) Skip C(k-2) Skip C(k-1) Dil3 N1
Skip C(k-1) Skip C(k-1) Avg3 N2 Skip N3

Reduce
Dil5 C(k-2) Avg3 C(k-1) Max3 C(k-2) Dil5 N1
Sep5 C(k-1) Sep5 N1 Max3 C(k-1) Skip N3

CARS-Lat-E 72.0 60.8
Normal

Dil5 C(k-2) Skip C(k-1) Skip C(k-1) Skip C(k-2)
Skip C(k-1) Avg3 N1 Avg3 N1 Max3 C(k-1)

Reduce
Skip C(k-2) Sep3 C(k-2) Dil3 C(k-2) Sep3 C(k-1)
Dil3 C(k-1) Sep3 N1 Avg3 N2 Sep5 N1

CARS-Lat-F 72.2 64.5
Normal

Sep5 C(k-2) Skip C(k-2) Dil3 C(k-1) Skip C(k-2)
Skip C(k-1) Avg3 C(k-1) Max3 C(k-2) Skip C(k-1)

Reduce
Sep5 C(k-2) Sep5 C(k-1) Sep5 C(k-2) Sep5 N2
Max3 C(k-1) Skip N1 Sep5 C(k-1) Dil3 N3

CARS-Lat-G 74.0 89.3
Normal

Sep5 C(k-2) Sep3 C(k-2) Dil3 C(k-1) Skip C(k-2)
Skip C(k-1) Sep5 N1 Max3 C(k-2) Skip C(k-1)

Reduce
Sep5 C(k-2) Sep3 C(k-2) Sep5 C(k-2) Sep5 N2
Max3 C(k-1) Avg3 N1 Sep5 C(k-1) Dil3 N3



Table 2. The architectures searched by CARS. The search phase considers the performance and device-agnostic objective, the model size.
Notations are same with DARTS. ’N’ denotes the intermediate node.

Architecture Cell Type N1 N2 N3 N4

CARS-A
Normal

Skip C(k-2) Max3 C(k-2) Max3 C(k-2) Sep3 C(k-2)
Sep5 C(k-1) Avg3 C(k-1) Max3 C(k-1) Dil5 N1

Reduce
Avg3 C(k-2) Max3 C(k-2) Max3 C(k-2) Dil5 C(k-2)
Max3 C(k-1) Skip C(k-1) Dil5 C(k-1) Skip N1

CARS-B
Normal

Sep5 C(k-2) Sep3 C(k-2) Dil3 C(k-2) Avg3 C(k-2)
Dil3 C(k-1) Avg3 N1 Max3 C(k-1) Skip C(k-1)

Reduce
Sep5 C(k-2) Sep3 C(k-2) Avg3 C(k-2) Dil3 N2
Skip C(k-1) Max3 C(k-1) Avg3 C(k-1) Max3 C(k-2)

CARS-C
Normal

Sep5 C(k-2) Skip C(k-2) Skip C(k-2) Sep5 C(k-2)
Skip C(k-1) Skip C(k-1) Max3 C(k-1) Sep3 C(k-1)

Reduce
Max3 C(k-2) Sep5 C(k-2) Dil5 C(k-2) Sep5 C(k-2)
Max3 C(k-1) Sep5 C(k-1) Max3 C(k-1) Dil3 C(k-1)

CARS-D
Normal

Sep5 C(k-2) Skip C(k-2) Skip C(k-2) Sep5 C(k-2)
Dil3 C(k-1) Avg3 C(k-1) Max3 C(k-1) Sep3 C(k-1)

Reduce
Max3 C(k-2) Max3 C(k-2) Dil5 C(k-2) Sep5 C(k-1)
Max3 C(k-1) Sep3 C(k-1) Max3 C(k-1) Dil3 C(k-1)

CARS-E
Normal

Sep3 C(k-2) Skip C(k-2) Avg3 C(k-1) Skip N2
Sep3 C(k-1) Sep3 N1 Sep3 N1 Skip N3

Reduce
Skip C(k-2) Avg3 C(k-2) Sep3 N1 Avg3 C(k-2)
Dil3 C(k-1) Skip N1 Max3 C(k-2) Sep3 N3

CARS-F
Normal

Skip C(k-2) Sep5 C(k-2) Sep5 N2 Skip C(k-2)
Sep5 C(k-1) Skip N1 Max3 C(k-2) Sep3 C(k-1)

Reduce
Avg3 C(k-2) Dil3 C(k-2) Sep5 C(k-1) Max3 C(k-2)
Sep5 C(k-1) Dil5 C(k-1) Skip N1 Max3 C(k-1)

CARS-G
Normal

Max3 C(k-2) Sep3 C(k-2) Dil5 C(k-2) Avg3 C(k-2)
Dil5 C(k-1) Skip C(k-1) Sep4 C(k-1) Sep3 C(k-1)

Reduce
Max3 C(k-2) Sep3 C(k-2) Sep3 C(k-2) Avg3 C(k-2)
Sep3 C(k-1) Sep5 C(k-1) Skip C(k-1) Dil3 C(k-1)

CARS-H
Normal

Sep5 C(k-2) Sep3 C(k-2) Avg3 C(k-2) Sep5 N1
Sep3 C(k-1) Dil5 N1 Skip C(k-1) Max3 C(k-2)

Reduce
Sep5 C(k-2) Sep3 C(k-2) Dil3 N1 Sep5 C(k-2)
Max3 C(k-1) Skip C(k-1) Max3 C(k-2) Avg3 N2

CARS-I
Normal

Sep3 C(k-2) Skip C(k-2) Skip N1 Sep3 C(n-2)
Sep3 C(k-1) Sep5 C(k-1) Sep3 N2 Dil5 N3

Reduce
Dil3 C(k-2) Max3 C(k-2) Skip C(k-1) Dil3 C(k-1)
Skip C(k-1) Max3 N1 Sep5 N2 Max3 N3


