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ƊŐûŘ(Edge Intelligence)

[1] JIASI CHEN AND XUKAN RAN, Deep Learning With Edge Computing: A Review, Proceedings of 

the IEEE, May 2019.
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ƊŐŭŉč�

• Ʃ#Äŭŉ: Each worker computes  local data set, which are then collected by a central 

parameter server, and the updates sent back to the workers.8ţÓč��Ŗƚ�)

• Z·Äŭŉ: Each device computes its own gradient updates based on its training data 

and then communicates its updates to some of the other devices.     

• !Ļč�ĒƆ�DNNč��śÓ�¹§Ƨ`Ł�



ƊŐèĥč�

�a�Edge-based mode

�b�Device-based mode

�c�Edge-device mode

�d�Edge-cloud mode



ƊŐûŘī�"ŁŇ

[2] Zhi Zhou, Xu Chen, En Li, Liekang Zeng, Ke Luo, and Junshan Zhang, Edge Intelligence: Paving the Last Mile of Artificial 

Intelligence with Edge Computing, Proceedings of the IEEE, May 2019.
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ƊŐûŘīSƠÓŘäć

�1�Accuracy�ŅÁ��6èĥ#ŞÎīďĶƭėƈQĈÿðƞ�ÔƈQĈÿð
ƞīĒN�

�2�Latency�÷Â��ñ"èĥƍĽ#Úp÷ƣ�èĥ÷Â�@ƈ÷Â�
�3�Memory Footprint�V�pħ��T&ťŤt�DNNč��¬�dƅ�ƞ
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�4�Energy consumption�Řŕ��ŘƞíĠŤDNNč��¬�ƊŐŰ�źĚÚ

Ê��

�5�Communication overhead�ƖMÃƟ��TJŻ+DNNèĥôÄ�zħ¹§�
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8ţÓ×ą�Neurosurgeon�ASPLOS’17�

[3] Y. Kang et al., “Neurosurgeon: Collaborative intelligence between the cloud and mobile edge,” ACM SIGPLAN Notices, 

vol. 52, no. 4,pp. 615–629, 2017.

“Neurosurgeon: Collaborative intelligence between the cloud and mobile edge”

l Tradition approach: cloud-only or device-only performs all computation
l Neurosurgeon approach: partitions computation between the cloud and mobile device.

�low Latency + low Energy�



Neurosurgeon�AlexNet as an example�

Key Observation: 
(1)Full-Connected Layers(FC) 
incur high latency;
(2) Convolution Layers(CONV) 
increasing size of output data; 

Jetson TK1 mobile platform

Mobile Edge
Cloud



Neurosurgeon�Generalizing  to more DNNs�

Neurosurgeon adapts to various DNN architectures, hardware platforms, wireless connections, and server load 
levels, and chooses the partition point for best latency and best mobile energy consumption. 



8ţÓ×ą� EdgeAssisted�MobiCom’19�

[5] Luyang Liu, Hongyu Li, Marco Gruteser, “Edge Assisted Real-time Object Detection for Mobile Augmented Reality”, ACM MobiCom,
2019.

“Edge Assisted Real-time Object Detection for Mobile Augmented Reality”
l Detect and classify complex objects in the real world

l AR/MR¿ħ�ĥƪť60FPS�đºŀ_ŀ�ĥ÷Â < 16.7ms

l Offload object detection to the edge or cloud server

Detection Accuracy + E2E Latency



EdgeAssisted System Framework

l A local tracking and rendering 
system on a mobile device and a 
pipelined objected detection 
system on the edge cloud.

l Decouple the rendering process 
and CNN offloadding process into 
two separate pipelines.

1

2
3

4



ROI�Region of Interest







The result shows that the system can improve the detection accuracy by 20.2%-34.8%
for the object detection and human keypoint detection tasks, and only requires 2.24ms 
latency for object tracking on the AR device. 
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