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Abstract

Reducing End-to—end Latency in a
Multithreaded Object Detection

Application

Jihu Kim
Electrical and Computer Engineering
The Graduate School

Seoul National University

Object detection is a computer vision technology that receives
images as input and performs object classification and localization.
Deep learning, which has been widely used for object detection
recently, 1s known to require high computational demand.
Therefore, most existing studies accelerating object detection
have tried to optimize the deep learning model to require less
computational demand, in order to reduce the time consumed In
deep learning inference. Among these studies, YOLO (You Look
Only Once) has been established as one of the representative deep

learning models for object detection due to its fast inference speed
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with modest accuracy. However, not only inference but also other
processes such as image fetch, pre—processing, post—processing,
and display occupy significant time in the end-to—end latency of an
object detection application. Also, in a multithreaded object
detection application, the time spent for each process can be
overlapped and makes it challenging to reduce the end-to—end
latency. In this paper, we present 3 techniques to reduce the
end-to—end latency of a Darknet-YOLO which is a multithreaded
object detection application based on YOLO. First, we thoroughly
analyze the cause of blocking time and eliminate it. Second, we
predict the execution time of each thread and dynamically
control the starting time. Lastly, we run the pre—-processing
functions requiring high computational demand on the GPU when
the GPU is idle. Proposed techniques are evaluated on Nvidia
Xavier AGX Jetson. As a result of profiling with Nsight System
and Nvidia Tools Extension(NVTX), the end-to-end latency of

Darknet-YOLO is reduced by 58.18%.

Keywords : Object detection, Multithreaded application, End—to—end

latency, Darknet-YOLO

Student Number : 2020-25213
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