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Transplantation Method of QR Code Decoding Program 'Based on Embedded Platforms
YANG Bai-Song, GAO Mei-Feng
(School of IoT Engineering, Jiangnan University, Wﬁ;;i 214122, China)

Abstract: A transplantation method of QR code decoding program based on embedded platform was presented. The UP-
NETARM?2410-S 'wa; selected as the hardware development platform. Firstly, the system hardware composition was given.
Then, the whole development process of QR code decoding program using Qt-Creator was introduced in detail. In the test
phase, in order to simulate the running state of QR code decoding, the qvfb visual screen was used. Finally, the program
was transplanted to true embedded platform. Test results showed that the decoding program can run normally on the
embedded platform and correctly decode QR code information. The proposed transplantation method may have certain
reference significance for different platforms QR code decoding.
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transplant
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SR HEAT — B ] BRI 2 s SORIBE (- IC B A el B mT ),

(D7 5E XM 7€ B EZ RN Makefile
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¥ LINUX_INCLUDE DIR J& Y58 ¥ 4 i 3
{9 include SCHFJCRE M. MR

LINUX_H}IC‘LUDE_DIR=/usr/ local/arm/3.4.1/inclu
de/ q

@¥ CROSS COMPILE 5 SUNAE X 4k a% T A
FRTERR AR, B0 R

CROSS_COMPILE = /usr/local/arm/3.4.1/bin/arm
-linux-

@¥ ARM_GCC_LIBS J& S 38 X4k T HAAT
FITHIR) PE A, B et

ARM_GCC_LIBS=/usr/local/arm/3.4.1/lib/gcc/arm-
linux/3.4.1

QEFECEAZ . — M1 T, Nand Flash 4341
ANX 3 Vivis param. kernel Al root, I+ Vivi Fl 77
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FORRIMF R, HFIRCRER SR i R 4,
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H¥) mtd_partition_t default mtd partitions[] %4, 7£
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TR, W)y XA B F

name: "jffs2",
offset: 0x00430000,
size: 0x02af8000,
flag: MF_JFFS2

1E PC LR IAHLEAF 1) Ubuntu12.04 283 4 A\ LA
TR
root@ubuntu:/home/linux/vivi# make menuconfig
BEN Vivi BRE S, K 3 Prs. fERE R
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root@ubuntu:/home/linux/vivi# make
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™ root@ubuntu: farm2410s/kernel-2410s
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oadable module upport --->
ystem Type :

enelal setup --->

allel port sup

" narv lecnnaluuv Devtce {lYuJ SEA

lug and Play rnnflgurnllnn -

lock devices
M lti-device suppo rt (nn1o and LVM) --->
N tworking optio

= Exit > = Help =

4 Linux WL E A
1R lid B 3 USB Multlm‘ed1a ﬂevwesﬁiﬁﬂlj 4]
USB OV511 @1%%3@)33;%1 I 5 TR, ¥ USB
1%7&1‘%%@%?']?7}% S USB #11, FEE ™M
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SB IBM (Xirlink) C-it Camera support
b USB 0V511 Camera support
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Do =3 OF &

hub.c: 1 Dorl detected
b & evice connect on busl/l, assioned deviee number 2
Il\llldlizll’lﬂ USB Hass Storage driver.
us c'. rglstered new driver usb-storage
hub Toun
hub c b ports delected
USB Mass Storage support registered.
MET4: Linux TCP/IP 1.0 for HETL.0
P Protocols: ICHP, UDP. TCP, TGMP
1P: routing cache hash table of 512 buckets, &Kbytes
TCP: Hash tables configured (ostablished 4096 bind 4896)
HETA: Unix domain sockets 1.0/5HP For Linux
Neﬂhmler Floating Point Fmulator V0,95 (c) 1996-1999 Rebel.com
¢ Hounted root (cramls Filesvsten).
Nnunted devfs on Sdew
Freeing init memory: GHK
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runing hlci]’nrofl]l: ak

250 0140 WANIGIN 115200 8-0-1

6 Linux B35 H

4 QRIBFMLFEFIT A

4.1 Qt HwIFIMEHE
TER I BERGFE T f A BLEATTE IR AN STF R 6 1

LCD rrht b, Qt fE N H K —fhs-¥ & 84t & L
B, BAEEEF 4, el st K& A, Hikik
# Qt fEARmEH R T AL, TR T& LER A
TR K.

QR TR FE P I A& R, 7E Ubuntul2.04 T~ %%E =
ANRRA ) Qt & 50 . \

(DX11 A QUIFRFR85: FIaF AR FI AR 9T
Fir s Z ) TR <‘es ‘ner:aic, q;sz. Hrp, qufb &N
) Framebuffer i 102 /7, '€ 1] LK QEmbedded /7]

| RRHEAT 4 R RAE PC HLHI L.

(2)X86 A Qt FF & ¥AES: T quib HAEHAT X86
FEZR R FERE, BRI, X86 FiA Qt FE T4 ik
T X86 [ A AR S A

(3)Embedded htA Qt JFRMEL: FHTAE MO 2
JFTE QUEmbedded FRIEIEAT I BT 75 ZE M) E SO, LA
SHRFEF T2 X i, A AE ARM P& FIg17
AT SO
4.2 FREREEIT

QR W PEAY Ff 5 v I /£ PC Hl Ubuntul2.04 1
2% qtereator-2.5.2, f# ] Qt-Creator #H{THALFEF A
T A0, B RV AD P T AT Je a7 BT,

W A S 2 ARG PUAS X 5k

(DREEG IR X Z X Sl T 0 47 23548,

© TERERE AT

htip://www.c-s-a.org.cn



2016 F #H25% %3 M

http://www.c-s-a.org.cn

it E N R g N M
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(B)RAE K4 1241 (Capture): %3241 F B H F#t47
BRI K2R
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Version: |5 =
ErrorLevel: |L(%7) 3

Imagepath:

/home/linux/qreodedecode
r-arm/capturel.bmp

DecodeContent:
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Open File |
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Capture |

43 FRIEFRE
KRS QR M IRASLAE I T 7450 QR AL BEAD,

Bt K E E A P A0 QReodelmage K A
ContentDecoder 2.

(1) QRcodelmage J5 %5

QRcodelmage 2 3= 2L H T 5 R B2 BUR A, 1%
FKAE T R E A S AR T R B DI RE U], TEZH W,
1.

# 1 QRcodelmage ZS£L 7 bR H ¥R

A, 2 B
GetlmageData() IR S T B
ImagePreprocess() L mEgwemns
GetSamplingGrid() ’ HNLRFEM A%
GetQRCodeMatrix() L S 3 f L

OF %L GetlmageData() 3= % F T 3R BUCR & 2 )
EUR IS . £ 5 1% T RN, 3 — S 1) &
Wathmdk, Wi, 4, f, XBMKE, Bk, &R
WAL IE 5 A7 B DA R G R FEAL T 7 22 0 R
WSS, KN EE TR m S R — N ELh 452
HSk SO, R % GetlmageData() i, $RECKAE E&

N
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@F %L ImagePreprocess() = ZH T X K152

) QR A5 BB HEAT AL B HRAE. #2290 5 1% T BAUN, %5
JEREARIRAEFIN QR T EURAAAE IV RRIR T 0L, #5
—UE T P RE AN B Z R b, DL R R
TRAL BRI #8 7 AAS an R
/G IR A AL 3
int k,r,g,b;
for (y = 0; y <nHeight; y++) {
for (x = 0; x < nWidth; x++) {
for(k=0;k<3;k++){ |
ih50) L *
rr*‘(mepBuf—l-y*1ineByte+x*3+k);
\ : if(k==1)
g=*(pBmpBuf+y*lineByte+x*3+k);
if(k==2)
b=*(pBmpBuf+y*lineByte+x*3+k);}
intm=(*30+g*59+b*11)/100;/K
FIIARL ) 75 10552647 IR Ak
intlmage[y][x] = m;}
}
AR ENZ R EIG)E, BT —E e Ab 3,
TAEACAL IR Sy R AR A0 T
for(i=0;i<height;i++){
for(j=0;j<width;j++)
{ Histogram[intImage [i]]t+;7{ﬂ‘€t|j BRI E
7 B \ g "
N++;{/3}§tﬂ CEE USSP
o
_ ¥ double p[256];
for(i=0;i<256;i++)
{p[i]=Histogram[i]/(N*1.0);//3K H & & J& 2% Ft
i T EE A
/R KN AT
for(i=0;i<=t;i++)
{if(pli]>0) H1+=(-1.0)*p[i]*log10(p[il);}
N1=0;
for(i=0;i<=t;i++){
N1+=Histogram[i];}
if((N1==0)[|(NI==N))
{ value[t]=0;
continue;

}
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PA=N1/(N*1.0);
Tmpl=HI1/PA;
Tmp2=(H-H1)/(1-PA);
Tmpl1+=Tmp2;
Tmp2=log10(PA*(1-PA));
value[t]=Tmp1+Tmp2;
int T=0;
for(i=0;i<256;i++)  {if(value[i]>value[T]) T=i;}
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