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Abstract: This paper introduces a design of an embedded character
recognition system based on SOPC, which is using hardware circuit to
complete image collection and processing while wusing character
recognition engine under Linux to implement character recognition on FPGA
platform, and setting up the hardware and software co—working system based
on SOPC. The whole design uses SOPC builder which is provided by Altera
to complete SOPC design, and uses Quartus II to finish hardware
development, and finishes software part by using cross—compile in host
Linux environment which is embedded into FPGA. At last, softeware and
hardware is downloaded in Altera DE2-70 development board to finish the
fuction validation of the whole system. Through the rational division of
hardware and software, taking full advantage of hardware processing speed
and software to recognize the advantages of sophisticated algorithms,
makes the design portable, good, strong real—-time. In addition, the method
of SOPC platform embedded with Linux has a certain value for application
of extention for FPGA.

Keywords: Character recognition; FPGA; SOPC; Linux
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Use | Connections Iodule Name Description Clock Base End IR
B cpu_0 Mios Il Processor |~
—_— instruction_master ‘Avalon Memaory Mapped Master el
— data_master Avalon Memory Mapped Master IRQ O TRO 31K—,
fag_debug_module  |Avalon Memory Mapped Slave 0x05001000 |0x050017FF
B cfi_flash_0 Flash Memary (CFI)
— 81 ‘Avalon Memory Mapped Tristate Slave  [clk 0x04800000 OxO4FFFFFF
B sdram_0 SDRAM Controller
51 ‘Avalon Memary Mapped Slave clk 0x02000000 OxO3FFFIff
( B vga_controller_0 VGA Controller =
L 51 ‘Avalon Memory Mapped Slave clk 0x05002080 |0x0S00208T
—| m Avalon Memory Mapped Master lclic
B Audio_d AUDIC_DAC_FIFO
avalon_slave_0 Avalon Memory Mapped Slave clk 0x050020d0 |0x050020d3
El ps2_0 PS2 Serial Port
avalon_PS2_slave ‘Avalon Memary Mapped Slave clk 0x050020b8 |0x050020bF >—ﬂ
Bl cmosi CMOS Slave Controller
&1 ‘Avalon Memary Mapped Slave clk_50 0x050020a0 |0x050020af -
B I15P1362 ISP1362
avalon_slave_0 ‘Avalon Memory Mapped Slave clk 0x05002090 |0x050020%F
avalon_slave_1 Avalon Memery Mapped Slave 0x050020d4 |0x050020d7
El mme_spi SPI (3 Wire Serial)
spi_control_port ‘Avalon Memary Mapped Slave clk 0x05002060 |0x0500207F
E dmoon DM=000A
avalon_slave ‘Avalon Memary Mapped Slave clk 0x050020c0 |0x050020c7
B display_adjust_0 display_adjust =
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‘ MFLASH 1 U-Boot/ 3 ‘
v
|ttt e, TR
v
‘ MFLASHH #3& Uclinux P4 1% £|SDRAM ‘
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‘ Bk 25U-Boot, kA Uclinux 4% ‘
v
| omudsi s mEt |
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WE 10 Fias NEAEBRRRER, K bootloader Al Linux W% FHEGEEA
Flash, [ #¢E 2 AzHbEN Flash H N bootloader MY HMhE. R4 )8 B
bootloader 5&E 3, ¥R A&, FFid i T ENf S S, [RIFPR Linux
A% %12 2] SDRAM AT ##IE . Linux WAZMREIE SERUS W% JE 3. R Linux #)46
WHTE AN E B 4%, JE3) nano—X EITEHE M nano—wm & &P FRES A1 T
FLTK A E AR 22 BV b &Rt ek, adE R wi. EECRE.
SCARI BTG 2% B SO AR A AR Y 4 R B R M D) e )
SYRENAH R DY REREE . AR 7 1847 56 UG 8 1 R Rl #2158 B
TH (R F B R0 47

BT Linux $CRIES L DIRE, ABTH SR 2 AR5 W A I . [RIN A2 H.
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B 11 22 BASR T
. BESN®
ARV F 5L T EP2CTOF896C6 [ DE2-70 FF A bt J9 3 iiF - & « DE2-70 $i 4 2
Pt 32Mbyte ) SDRAM ME AR FA7ftids, SMEIEA SMbyte Flash 57 EAL 1Mbyte
() SRAM A NGk B 1 40 USB. PS2. VGA. SD K. PIR&F 5 K4hHE
WAL, R IEE AR IRIE.
5.1 RGN

5.1.1 BHL&GFEER
R AGEACTL B Quartus GRiFsi G2 N HIEN FPGA sEEl, Hrpfgff
R K

Mo Statm Sueeaviful = Sen Moy O 16:09:2) 2001

Guartaa [T Vearsaien B0 Buald 21% 052952008 5T Fall Versiss
Eavizion Funs niws_lineam_tep
Teg=leval Extity Nams o lomas_Lep
Family Cyclena IT
Davies il i
Tamang Wadals Final
st Liming reguirsssnis Tsx
Tatal lagie alemanta 13,082 /6 Q16 (20X )
Tetal coabimational foncisenz | 9, 624 f 6B 416 (14 3 )
Dadizatad logie reguaiery 10,124 J 68 4186 (15 %)
Tainl regraters J L1+ ¥
Tetal pamn o J e (e %)
Tetal wirtmal piss (1]
Tetal semery bifz 3 084 S 1 152,000 (T2 X ) I
Enbaddad Baliiplier bl alemenia X7 S0 L1 K 1
Tatal Flls /4 (%01 )

K12 RGNS G4 R

B 12 s i e R G000 FPGA BEURAE A0, o F K8 4 BRI v _E A7 A 2%
G 20%H0 72%, B HE BRI b F AR BRI ARG 9 5 RO, BRI BT BT
I & & AHM.
5.1.2 WAmFELE R

A48 U-boot KEA Flash, U-boot #I4f4k vart & 1, @& H#3E X
G5 AT T R4 A K% T Flash. &I B4 Linux ARLTEE 6MByte
. RGEFHLIZATIE T LB PS M & A F SR 5 A7 5 SO, el 13:



Fie

T 1 P s nanowim 262 4.2
SRR nxkbd 262 0.1
iRREY nxclock 262 0.1
uClinux 244 nxterm 275 0.2
SRR main 1497 8.9
AL A R mpeg2dec 1715 39.9
Nano-X O nano-X 2245 45.7
% dillo 4434 4.7

K13 ARGl I AAE 0 o5 RS O

IR WEIE) EBEFN) S0 FE(I #EE(H)
5 5 aK OK 0.0 events/0 -~
6 5 Bk 0K 8.0 khelper
7 5 aK OK 8.0 kblockd/®
8 5 aK 0K 8.8 khubd
9 5 Bk OK 0.0 kseriod
10 5 aK OK 8.0 kmmcd
11 5 aK OK 0.0 pdflush
12 5 aK OK 0.0 pdflush
13 5 Bk OK 0.0 kswapdo
14 5 aK OK 8.0 aio/B
15 5 aK OK 0.0 nfsiod ?ﬁﬁ12. SHF@ﬁ’
16 5 oK 0K 9.0 altspi.0 CPUL HZE100%
17 5 aK OK 3.8 altspi.2
18 5 Bk OK 8.0 kpsmoused
19 5 Bk OK 0.0 hid compat
20 5 aK OK 8.0 rpciod/0
21 5 Bk 0K 8.5 mmcgd
34 5 1100K BK 4.3 nano-X
35 5 262K BK 8.2 nanowm
36 5 1144K 0K 1.8 main
37 R 147K 0K 8.9 -/bin/sh
41 5 Bk OK 8.0 kjournald

\_iz R 12313K BK 99.9 tesseract /phototest.tif /pc -1 eng]
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& 15 (a) /& Linux WAZJE B DHTEI R GE S, B 15 (b) & RSG5 H A
FRAE IR E . WETRTAER], RRG TAEIER.
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ARBEHEIT Nios [T HIEGCR AMHL, J@id DE2-70 FF R AR LR 5 mT LA
TR, SRR K EEER Nios TS5 A SD 4, FISRIGIERIG RAMEL ThEE .
FF R EEAG Skl b 5 B2 [ s 72 SC7 R X ask b 77, G 16 (a) Biow, SEbRoRgk
IR P 16 (b) fiTzw:

DEZ2-70

TR B3

& 16 (a) BIBREEMEIIEE B 16 (b) FBCRECR
5. 2. 2 AT ERAE
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L BRI S BB AEN SD R Al A TF R AR o

2. SR, MW Nios IEEEMEM SD RN, JEE N,
3. AR RIOR T e S S

4 TEEURE AR ] R A FE

5. BT EIGeH: IR B AN SD R

6+ MU e f5 (MR TE f il 4T T LASRUE ThAE I IE A P

T ARG (a1 PR A P AN 05 28 o PR R B 17 B

Problens ECostle 1] rpetine Biy

ello werl 00 Bivs T 00 cafugutin (s I Bardvre] B 1 Teniadl Wik (11106 F
niosl-terninal: connected to hardvare target uaing JTAG UURT on cable
uiosd-terminal: "WSB-Blaster [0S8-0)", dewice 1, instasee 0
uinsl-terwinals (Tse the IDE stop buttow or Ciel-C oo terminate)

angle 13 §

17 (a) R} F BE TH LA SR B 17 (b) MG e ORI

B 17 (a) A RGO R ARG BT BURHA THE I 45 R . A RGO R iR A& 1]
G Cani 16) BEAT TR TR, A3 T EGMERA. B 170 RARS
BRI IE R RCR B WBCRIE ] DUE AR Bh h H BEUGEAT T R
4l ik,
5.2.3 BB SIEHIKAE

AETHEIE Nios LK EHE S NG/ B, 13 3 EHE 7 SIS H il
FUFRJE, CPU K EURHET /&, HBEHIEEAEN SD &, MM Tk
SR UG > BRI ThRE . B 249 BN R 5 BIRCR W 18 (b) «



BEFIES

bR )

Kl 18(a) JRMFEIBAELEN TR K 18(b) BB BIRUR K
18 (b) A R GERHIARH 1E 5 BB HEAT 0 1, SRBUOCF X BOER B .
5K 18(a) JECFEMEIIRCEREXT I, AT RAS H G o BIBHUR I 58 i 1 3¢
XA FR I, S B X EOGR AL SIE OS2 1 O, Rt 7l S
FE O SC R R R
5.2.4 B _EUBIRKRAE
AL o E S EUR S N A, S A E R AEA SD R
X AR AT PASS IR BHR B A D Re,  BARSCR K 19:
This is wuhan univorsily
This is wuban university
This is-wubaon university
This is wuhinn oniversity
This is wuhan university
This s, -wa::h::n UNIVErsity
This is wubon university
This is wallano university
FThis. is wuhan - sniversicy
This is wuhuano university
This Is wubhan gniversity
This is wauhan university

Ihis is wuhan university
K19 s BUE AL SCR K
19 BA RGN 70 H )5 B EEBEAT MW E KRR . —AEA S BB
FHREE 7B R, EaERR T OGRAL S0 R



5.2.5 RGEKMGHALER

i DE2-70 JFA AR £ SDRAM K/NRIBR ], A Bt Tesseract 5% % 3L
PEAREARK, PRI S (8 A BRIA S AT S0 iR, 285 FIR BRI LA S 7 ER
XFGIEEREAT TSR, BT IR 51 Bt EHR AT IR

FAEN SD e R AR B 4N B 20:

E‘- post_ocr_data — B &
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o F 2B AR 45

K 20 (a) BRI GIEE AR K

K 20 (a) BN G EERR A RCR K, 18] 20 (b) ;22 IR 51 BRI BRI
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