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Abstract : SOPC is a flexible and efficient SOC design methodology which is developed by Altera
Corporation. Small efficient infrared image processor can be developed with the technology advantage of
SOPC. In the paper, an infrared image processor based on SOPC technology is discussed, which has real-
time infrared image processing and display driving function. The processor mainly encompasses a
nonuniformity correction module, a real -time image enhancement module and a display driver. A single
SOPC chip EPXA4 of Altera Corporation implements the main function of the processor. Experimental
results show that the infrared image processor based on SOPC has high real -time performance,small bulk
and low power dissipation.

Key words:SOPC ; Infrared imaging;  Nonuniformity correction;  Image enhancement

SR TE T A R S U A N R M T 4
Sh IR AR R GE— My £ S AR T R B 451 1B R A 2
MEERAOHETEHEIHARMBERRB, 4 SFERSFER . BT 5B i 5 B 3RS

0 3l

i

Y A% B B . 2005-04-05; 1T B #§ . 2005-07-10
* HE A . E MR AR S % 8T B (F030405)
EEHA RBEAI79 ), B, UAEHRMA,Bit+4E TENEERLEIEHOHA,



748 EENER &5 1 #34%
SHERE RBRIANCHARGERFES BAHEY —[
PLL |UART X 0
PR LGS SE A MR, FRHERE 9 o T | Trace motule | SRAM
: _— ) s ) E imer B C
Hﬂ\/bﬂﬂjﬁﬁl\@{%&tﬂ%ﬁ%é Hl 4 11 BF ST IR A o Watchdog timer | Interrupt controller | ARM922T | DPRAM
B AT A4 5h B R 4b 3 8% K £ % F DSP 2% = DSP+ FPGA

FPGAIH AR, BEFXFMBER, REE R LESD
BeE® EADRERIE MR KN RIETE,
FERBK WA REHERER S, ABMETELK,

SOPC £ A ¥ EDA | it A &% .DSP FPGA %
B — K ELM N HATE R BB RITHBaYE., A
T BMETF SOPC HEARMUASMR G A S TERH
—3 Altera 23 &) 9 SOPC it Jv EPXA4, LB T 44 A
BEEYSKIE LAY EMER, SHE%L5
BB M, B KBNS, SSrtpdr, &/
BEHBRERA,

1 SOPC & H EPXA4

Altera 7\ &] B Excalibur £ %) i B T8 M
BHE 4 SOPC Mk 7 3, B3 K SOPC ®itF &, A
M 7E 21 40 B 5 4 38 2R R it o, % F Excalibur & 5
SOPC it i EPXA4,

EPXA4 (& 1) A& i Stripe line 1 FPGA B %8 4>
#H 1Y, Stripe line £ #k A FPGA Wi # , & ARM
922T WAL 3R A% ARM SH B & (i dl 4, itat
#% \UART.SDRAM # O #% | 48 \[FLASH # O # #i
#F). ®/ AHB B B3 0,128 kB SRAM 7 64 kB
W 0 SRAM, FPGA # 4 16640 1~ LE (Logic Ele-
ment ) .26 kB & RAM 1 # P44~ 8 #H 3 (PLL ) ,

SOPC EREH THRA&K, B R R %
B RO EIRIERE S . Altera 2 & 8RB 4
Quartus 11 4.0 % H SOPC builder £ iH4AH 4, Bk
FRIPARER BHAA BEHE AREET
—k, HETF SOPC W HRH|ET —1B|KWFES,
Hh SOPC builder 2~ TEIUMEALXF AT H,
BETHEBRETEAMALK, 4 SOPC builder %3t
TR AUZECABHRRGNTERRALGE, RiFH
BB REEEROT RS (EERME T XER),
SOPC builder X & ML AT 45 & W, AR B
KMBFHER FERGERRY |

B 1 EPXA4 i K WHIE

Fig.1 Excalibur device resource

2 EF SOPCHEHAMAINERALE

OANHEBRLEBESRAMRBEEPHEELAR
oy, — MBI SN ERAL A N AR IR K IE
Mg St ER IR BRI S Bk

XRLASNE RS G MAE 2 R, EFH R E
THEERBMNOIERET A/D, XFEBRLEER
H 22 4b BB 2540 B A D/A JE 8 AR EIA IR
MMM, b ERLENEIEERLIH
EPXA4 ik i 5l . EPXA4 & K W KA FPGA (A
#x ARM At 38 28 #1149 #c SRAM/ DPRAM % £ E®H R,

B R T X s b A
| FLASH l
EPXA4 | ARM922T I ﬁ J' UART Il
T N b LGt L
A
% Histogram EIA
statistics generator
:
A
A/D Window Median - =<
Nuc transform :> filter LUT £ Buffer

B2 ot EERAeEREN

Fig.2 Infrared imaging processing system architecture
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