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ImageNet Challenge의한계점

오직정확도(Accuracy)만 측정한다!
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ImageNet Challenge의한계점

당신의선택은?
정확도 100%를가지지만한결과에 72시간걸리는모델
정확도 80%를가지고 1분이면결과가나오는모델
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평가요소

Accuracy
Memory Footprint
Parameters
Operations Count
Inference Time
Power Consumption
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Operations Count

Operation Per second (OPs)
OPs := # of Operations / second
GOPs := Giga OPs = OPs ×109
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Models

AlexNet [KSH17]
batch normalized AlexNet
batch normalized Network in Network [LCY14]
ENet [PCKC16]
GoogLeNet [SLJ+14]
VGG-16 and -19 [SZ15]
ResNet-18, -34, -50, -101 and -152 [HZRS15]
Inception-v3 [SVI+15]
Inception-v4 [SIVA16]
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AlexNet

Figure: AlexNet 핵심구조 [KSH17]
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Figure: Linear Convolution Layer vs Mlpconv layer [LCY14]
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Figure: Network in Network 전체구조 [LCY14]
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ENet

Figure: ENet 구조 [PCKC16]

Yunpyo An (UNIST) Pratical DNN Sep 17, 2021 15 / 39



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

GoogLeNet

Figure: GoogLeNet 모듈듈 [SLJ+14]
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Figure: GoogLeNet 전체구조 [SLJ+14]
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VGGNet

Figure: VGGNet 전체구조 [SZ15]
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ResNet

Figure: Residual Block [HZRS15]
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Figure: ResNet 전체구조 [HZRS15]
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Machine

Torch7 with cuDNN-v5 and CUDA-v8 backend
Experiment on JetPack-2.3 NVIDIA Jetson TX1 board: 64-bit ARM
A57 CPU, a 1 T-Flop/s 256-core NVIDIA Maxwell GPU and 4GB
shared RAM
Measuring power consumtion by Keysight MSO-X 2024A 200MHz
digital oscilloscope
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Figure: Model / Accuracy [CPC17]
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Figure: Operation / Accuracy + Parameters [CPC17]
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Figure: Batch Size / Inference Time [CPC17]
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Figure: Batch Size / Power [CPC17]
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Figure: Batch Size / Memory [CPC17]
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Figure: Parameters / Memory [CPC17]
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Figure: Inference Time / Operations Left: batch size 1 Right: batch size 16
[CPC17]
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Figure: Power / Operations Left: batch size 1 Right: batch size 16 [CPC17]
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Accuracy and Throughput

Figure: Inference per Second / Operations Left: batch size 1 Right: batch size 16
[CPC17]
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Parameters Utilization

Figure: Accuracy per Parameter Left: batch size 1 Right: batch size 16 [CPC17]
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Conclusion

한정된자원 아래에서 ImageNet 문제는 ENet이가장효과적이다.
Accuracy와 Inference Time은 Hyperbolic 관계이다.
Operation Count를 통하여효과적으로 Inference Time을유추할수
있다.
Power Consumption은최대정확도와모델의복잡도에의해
결정된다.
Power Consumption은 Batch size와 Architecture과는무관하다.
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Pros and Cons

장점
여러 모델에 대해 여러한요소들을고려하여실험을진행함.
관계를 통하여 현재 모델에 어떠한 한계점이 존재하는지, 어떠한
trade-off를 얻을수 있는지설명함.
2017년에나온논문이지만, 현재 모델의 평가 방법에 참고할 수
있다.

단점
상관관계가 ”왜” 일어났는지에대한설명이부족함. 상관관계의
원인에 대한 분석이 요구된다.
ImageNet에분석이 한정되어있다. 다른 데이터셋에 대한
추가적인 분석이 필요하다.
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