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IR Image Processing IP Design, Implementation and Verification For SoC Design
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Abstract

In this paper, We studied the possibility of SoC(System On Chip) design using infrared image
processing IP(Intellectual Property). And, we studied NUC(Non Uniformity Correction), BPR(Bad Pixel

Recovery), and CEM(Contrast Enhancement) processing, the infrared image processing algorithm

implemented by IP. We showed the logic and timing diagram implemented through the hardware block

designed based on each algorithm. Each algorithm was coded as RTL(Register Transfer Level) using

Verilog HDL(Hardware Description Language), ALTERA QUARTUS synthesis,

FPGA(Field Programmable Gated Array).

and programed in

In addition, we have verified that the image data is

processed at each algorithm without any problems by integrating the infrared image processing

algorithm. Particularly,

using the directly manufactured electronic board, Processor,

SRAM, and

FLASH are interconnected and tested and the verification result is presented so that the SoC type

can be realized later. The infrared image processing IP proposed and verified in this study is

expected to be of high value in the future SoC semiconductor fabrication. In addition, we have laid

the basis for future application in the camera SoC industry.
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Table 1. IR Detector Classification [7]

category Photon Detector Thermal Detector
Converts electrons Detect temperature

Principle generated by light into change by infrared
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2. SoC Design using IP
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Fig. 3. IR Image Signal Processing H/W block

2. NUC(Non Uniformity Correction) Module
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3. BPR(Bad Pixel Recovery) Module
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Table 2. Bad Pixel Recovery concept
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5. H/W Test and Verification
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Table 3. Verification Board Specification

IC P/N SPEC Maker
1508pin

FPGA EP2S90F150814 15.600LE ALTERA
ARM7

Processor AT91R40008 FLASH ATMEL

SRAM CY7C1061AV33-10ZXI 512KB CYPRES

FLASH TE28F128J3D75 256Mbit NU’;A(ONl

POWER +1.2V, +1.8V, +3.3V LDO LT
Y T ’ ETC2.
0SC 49.14, 29.5 Mhz MCLK soojung
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Table 4. IR Camera SPEC for Verification

Component Specification

Photon Detector Type

D .
etector Type photoconductive(HgCdTe)

Cooler(Temp) Linear Cooler(80K)
ADC resolution 14bit
Frame rate 60Hz
Display Digital, Cameralink
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Table 5. IR Image Processing Verification Result
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V. Conclusions
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