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Abstract— With the recent development of artificial
intelligence technology, artificial intelligence technology is being
actively applied to various fields. Among them, in the field of
safety management, it is necessary to continuously develop a
safety management system through object detection. However,
in the indoor safety system, the objects are densely populated
and the performance of object detection rapidly decreases. To
solve this problem, we analyze the performance of the existing
object detection technologies in the indoor environment where
people are densely populated. The performance was analyzed by
applying the soft-NMS technique based on SSDLite and
MobileNetV2 models.

. INTRODUCTION

With the recent development of artificial intelligence
technology, it is being applied to various fields. In particular,
it is widely applied in the field of safety management. In
addition, a safety management system through automated
human detection is constantly required in modern society.
However, when objects, especially people, are densely
populated in a limited indoor space, the overlapping of objects
in the image sharply increases, which decreases the
performance of object detection.

Therefore, to solve this problem, we analyze the
performance of existing object detection techniques in a
limited indoor environment with high density of objects as a
system for indoor safety management. We assume that
detection objects were limited to people. In addition,
SSDLite[1] and MobileNetV2[1] with relatively low
computing resources requirements were adopted. The
performance of object detection was analyzed in various
experimental scenarios by applying soft-NMS[2] to improve
the detection rate of densely populated objects in the image.

Il. PERFORMANCE ANALYSIS

In this paper, using Crowdhuman Dataset[3], a dataset
with high object redundancy, we experimented by dividing it
into four levels based on the degree of people's redundancy.
As the level goes up, the number of people overlapped in the
image increases. We analyzed the performance according to
the degree of object redundancy in the image by dividing it
into a soft-NMS Gaussian technique and a Linear technique.
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Average Precision (AP) is one of indicators for evaluating
the performance of an object detection system. The detection
rate was the best in the level 1 data, when the degree of overlap
was the lowest. And the AP when using the Gaussian
technique was about 35.49%, and the AP when using the
linear technique was about 33.97%. Overall, it was confirmed
that the Gaussian technique shows higher detection
performance.

I1l. CONCLUSION AND FUTURE RESEARCH

We analyze the performance of human detection using
soft-NMS in a limited indoor space with high density of
people. An experiment was conducted by applying soft-NMS,
which is known to have better performance than NMS.
However, it was found that the detection rate significantly
decreased as the level of human density increased.

Accordingly, referring to various NMS techniques[4], we
have a plan to propose an algorithm that increases human
detection rate when people are concentrated in a limited space.
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