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(54) Title: GLOBAL DELAY OPTIMIZATION-ORIENTED CLOUD-EDGE-END COLLABORATIVE CNN INFERENCE
METHOD AND SYSTEM

(54) KM T4 R EE I 2 PRl CNINERE 75 i e 2 4

AA Offline learning phase: after a cloud server completes the training of a CNN, the cloud server divides the CNN into n blocks and
sends all the GNN blocks to edge servers within the communication range of the cloud server

B8 Offline leaming phase: each edge server calls its own offline sample data storage module, collects and records offine data, and
sends same to the cloud server

CC Offiine learning phase: the cloud server performs training an the basis of the offiine data to obtain an inference delay prediction model
and a delay loss prediction model, and separately sends same o the edge servers

DD GNN inference work begins: a physical terminal sends a task request to the edge server in the same local area network as the
physical terminal

EE The physical terminal processes image data into tensor data, and sends same to the edge server in the same local area network as
the physical terminal

FF The edge server sequentially calls its own block inference delay prediction module, transmission delay calculation module and global
delay prediction module to complete the caloulation of theoretical global delay

GG Calculation information of all the edge servers dynamically sensed by a situational awareness center of the edge server

HH Complete the update of the tensor data, the GNN blocks and an edge server code

Il The edge server sends the calculation result to the physical terminal, and CNN inference is completed

JJ Determine whether the calculation of all the CNN blocks has been completed

KK The current edge server completes the calculation of the current NN block

LL  Determine whether to complete the calculation of the current GNN block by itself

MM Another edge server selected by the decision-making information generation morlule completes the calculation of the CNN block

NN The edge server calls its own decision-making information generation module
00 Yes
PP No

(57) Abstract: Disclosed in the present invention is a global delay optimization-oriented cloud-edge-end collaborative CNN inference
method. A block inference delay prediction model is constructed and trained, theoretical data transmission delay is calculated, a delay
loss prediction model is constructed and trained, and a global delay prediction model is constructed; the global delay prediction model
is used to calculate the theoretical global delay of each edge server, and the minimization of global delay is taken as an optimization
objective, so as to determine the selection of an edge server participating in collaborative inference and the allocation of inference task
volumes. The present invention also provides a global delay optimization-oriented cloud-edge-end collaborative CNN inference system.
Compared with conventional collaborative inference research work which focuses only on delay optimization of current inference
tasks in terms of delay indicator settings, the method takes possible delay influence of processing of current inference tasks on other
inference tasks processed in parallel into consideration for decision making. In addition, the present invention further provides a CNN
segmentation optimization method, which can effectively reduce the decision-making delay in collaborative inference.
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