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Optimal Confidence Thresholds in
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ABSTRACT

This study proposes a novel collaborative
inference method between edge device and edge
server for intelligent surveillance services. In the
proposed method, the device uses a small neural
network (NN) and filters ambiguous input images by
setting two confidence thresholds. These filtered
images are then forwarded to the edge server for
re-evaluation with a larger NN. Simulation results

show that the proposed collaborative inference

method, using optimal confidence thresholds,
significantly reduces latency while meeting the

required accuracy.
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Fig. 1. Operation flow of proposed cooperative inference
method.
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Table 1. Parameter Setup

Description Value

NN model in device | YOLOv8 nano

NN model in server | YOLOv8 xlarge

Number of positive

images for test 1000 (500 fires and smokes each)

Number of negative 1000 (250 suns, car lights, clouds,
images for test and smogs each)

Frame per second 10 fps

Size of alarm message| 64 Kbps

Size of image data 256 Kilobytes

Tx. rate in wireless R=1~100 Mbps (default=10)

Inference times 100 ms at device, 50 ms at server

Tx. time from server

to client 20 ms
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Fig. 2. (a) PDFs of confidence scores and (b) Accuracy
vs. confidence threshold in device-only and server-only.
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Fig. 3. Comparison of inference methods: (a) Accuracy
and (b) Latency.
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