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Using Open Source Hardware

Sangook Moon"

"Professor, Department of Electronic Engineering, Mokwon
University, 88 Doanbuk-ro Daejeon, 35349 Korea

ABSTRACT

Hidden flame detection after allegedly extinguishing a fire
cannot be emphasized enough. There are a few commercial
hidden fire detection equipments which are imported, but the
cost is relatively high. In this contribution, we propose a
development of a low-cost, high-performance hidden flame
detector using open-source hardware/software. We use
Raspberry-pi based hardware board equipped with a TFT
touch-screen LCD, a 3G modem, and an attachable battery
device altogether integrated in a plastic case fabricated with
a 3D printer. The proposed hidden flame detector shows the
same performance of a commercial product FLIR E5 while
consuming less than a half of the cost.

Keywords : Hidden flame detector, Thermal image,
Open-source, Low-cost, 3D printer
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Fig. 1 Open-source main board - Raspberry pi
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Table. 1 Lepton-3.5 thermal sensor specification

Effective Frame Rate 8.7Hz
Input Clock 25-MHz
Output Format 14-bit, 8-bit, or 24-bit RGB
Pixel Size 12 pm

Scene Dynamic Low Gain Mode: -10 to 400°C;

Range High Gain Mode: -10 to 140°C
Longwave infrared

Spectral Range § um to 14 um
Thermal Sensitivity <50 mK (0.050° C)
Video Data Interface Video over SPI
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Fig. 2 Lepton-3.5 and interface board
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Fig. 3 Adafruit 2.8-inch TFT Touch-screen LCD
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Fig. 4 CZ0121 battery equipment
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Fig. 5 3D Design Schematic for the proposed thermal
image detector
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Fig. 6 Software hierarchy of the proposed hidden flame
detector
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Fig. 7 Development packages for installing GetThermal
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Fig. 8 Thermal image and device comparison with E5

Table. 2 Cost comparison with FLIR E5

cost ($)
1,500

part list

FLIR E5 Single product 150

Raspberry Pi
Lepton3.5
TFT LCD

3G Modem

Battery pack

wire

Proposed

. 640
equipment
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