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Abstract

This paper presents a low-cost infrared thermal camera image processing system. The program
takes the ZYNQ-7000 series SoC development board produced by Xilinx as the core processing
element, whereby the Raspberry Pi is used as an adapter for the far-infrared camera and the FILR
Lepton LWIR is selected as the image acquisition device. After the LWIR gets the image, it passes
the Raspberry Pi through the SPI interface, and then uses the TCP socket to send the image to the
SoC FPGA for processing. By highlighting the parallelism of the FPGA features, the original image
can be quickly improved algorithm image. This paper, taking image super-resolution reconstruc-
tion and real-time CANNY operator as an example, conducted experiments, which show that the
system has the characteristics of low cost, low power consumption and ease of use.
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Table 1. FLIR Lepton LWIR main parameters
% 1. FLIR Lepton LWIR = E&#

Overview Figure

Scene Dynamic Range 0°C~120°C

Spectral range Longwave infrared, 8 um to 14 um

Array format 80 x 60, progressive scan
Pixel size 17 pm
Thermal sensitivity <50 mK (0.050°C)
Video data interface Video over SPI

Input supply voltage (nominal) 28V,12V,25Vt03.1VIO

FLIR Lepton
I LWIR I PC

SPI ?USB
1
Raspberry Pi 3 %I'*CEF%: Xilinx ZYZNY%—SOOO%\@J

Figure 1. Far-infrared image processing system design diagram
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Figure 2. FLIR Lepton LWIR Sensor Block Diagram
& 2. FLIR Lepton LWIR 1§ @245 [E
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Figure 3. Schematic diagram of FLIR Lepton LWIR connection to
Raspberry Pi 3
[# 3. FLIR Lepton LWIR 5 Raspberry Pi 3 EiZREE
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Figure 4. ZYBO internal logic diagram
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Figure 5. Traditional sampling flowchart
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Figure 6. Compressed sensing sampling flowchart
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Figure 7. Original image of the portrait taken by FLIR Lepton
LWIR

[ 7. FLIR Lepton LWIR 8BS EIHIAGIRE

Figure 8. The portrait taken by FLIR Lepton LWIR after 4
times reconstruction
[ 8. FLIR Lepton LWIRIFEFFMAGE R EZ 4 E=E

Figure 9. Original Raspberry Pi 3 image taken by FLIR Lep-
ton LWIR
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Figure 10. Raspberry Pi 3 image taken by FLIR Lepton
LWIR after 4 times reconstruction
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Figure 11. Portrait image (left) and 4x reconstruction (right)
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Figure 12. Raspberry Pi 3 image original (left) and after 4 times reconstruction (right)
[# 12. Raspberry Pi 3 EB{TEIRE(L) 54 4 EEE(H)

Figure 13. Portrait image (left) and after Canny operation (right)
B 13. AMGERRE(X)S Canny HFAEGER)

(right)
E 14 AMBET 4 FEE(E)S Canny BEFLIERE(R)

DOI: 10.12677/jisp.2018.72009 82 EIE 555 A #


https://doi.org/10.12677/jisp.2018.72009

EEHh &%

Figure 15. Raspberry Pi 3 image (left) and after Canny operation (right)
[& 15. Raspberry Pi 3 B/ R El(£)S Canny BEFLIEEF(H)

Figurel6. Raspberry Pi 3 image after 4 times reconstruction (left) and Canny operation
(right)
[# 16. Raspberry Pi 3 B/ &3t 4 EE#E ()5 Canny EFRIER(A)
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