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Intrusion Detection and Monitoring System Using Webcam and
Infrared Thermal Camera Module
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In this paper, we implemented a detection and surveillance system using webcam and thermal camera modules as a method to counter
various crimes that are increasing in modern society. For human detection using a webcam, we applied a detection method called Haar-like
features, which utilizes the characteristics of dark and bright areas in different parts of the face. We also integrated two approaches, one is
a contactless method that detects the infrared radiation emitted from the subject and displays information, and the other is a method that
detects infrared radiation emitted from the human body and displays thermal images using an interpolation technique. To accomplish this,
we equipped Raspberry Pi with these two modules and built the system. It is expected that by using this interpolation technique, the
efficiency of recognition information will be enhanced when integrating with various information sensors in the future.
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Table 1. The specifications of webcam.

field Specification

resolution 2K QHD 2560x1440 (30fps)

focusing method auto focus

brightness adjustment auto whitebalance

aspect ration 81°
Interface USB-A
Size 50 x 90 x 65 mm

E 2. Hspit oL 25O Afe
Table 2. The specifications of thermal camera

Module.
field Specification
operating voltage 3V~3.6V
power consumptiom ~18 mA
brightness adjustment 55°x35°
measurement range -40 °C~300 °C
temperature resolution +1.5°C
refresh ration 0.5 Hz~64 Hz
12C address 0x33
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T 3. SBC| Atk
Table 3. The specifications of Raspberry Pi.

T5 A
broadcom BCM2837
processor
1.2 GHz ARM Cortex-AS53 quad-core
memory 1GB LPDDR2
GPU broadcom VideoCore IV
size 85x 56 x 17 mm
power micro USB, 5V, 2.5 A
network 10/100 ethernet port
video output HDMI(High-Definition Multimedia Interface)
audio output 3.5 mm audio output, HDMI
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T8 6. AR BX| Al et
Fig. 6. The image when person is detected.
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