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KEIW: Linux; FREFD; RN Bzhih s, HdkeE s

Linux-based Intelligent Parking Lot Charging Integrated

System Design

Abstract: With the rapid development of the economy, the number of cars in the
city is increasing, resulting in a series of problems such as parking congestion and
low parking efficiency. Based on the Linux embedded platform, this design builds
an efficient and stable intelligent parking lot charging system to realize vehicle
entry and exit identification, information management and automatic billing. The
system monitors the incoming and outgoing vehicles in real time through license
plate recognition technology, and records and analyzes them with the help of the
database, so as to improve the automation and intelligence level of parking lot
management. At the software level, a modular architecture and multi-threaded
processing are adopted to improve operational efficiency and reduce resource
consumption. High-reliability equipment is selected at the hardware level to ensure

the stable operation of the system. Through remote monitoring and data

II



visualization functions, the system provides operators with convenient
management mode and optimizes the user's parking experience, which has certain
application value and practical significance for solving the problem of parking

difficulties in cities in China.

Key words: Linux; smart parking; license plate recognition; automatic billing;
Data management
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BIMG R AR AR 2 R FH 3545 Sk ST SR B R A5 BT B, i 652k Bk 3
FIF V4L2 (Video4Linux2) £z 34T MG EEIREL, 456 H B4R 82
FTHEAT ZE R

4.2.1 VAL2 HEZE

V4L2 (VideodLinux2) f& Linux #1FRG TEXAMB A (Anidig k.
FALIEI R A SR EEM W RAEZL Rtz 1. BRI VAL (Video4Linux)
T RIRAS, BAE NS MAR A . AL A G A B e A 4R R 4 — P B
OS5 EEYEPUE . ERZT, VAL2 BB A P 2 A 2 AU
/dev/videoO+ /dev/videol &5 "7 £F B4 S, N HIFE 5 7] — & 51 ioctl i &
(4 VIDIOC_QUERYCAP, VIDIOC_S_FMT, VIDIOC_REQBUFS %) # ]k
FA5 B WEOME . HE IS X LR AR AR 1T e A5 k.
SCRAERT, 38 mmap H4 A% 23 BC I 2% X st 20 F 7 23 0], b B 5
DR R . VAL2 TERT Y R T TR I =, SRR R 29
RICREBN, ERe S5O AR 2 UME (BD vaL2 Ma2M A . it 5
GStreamer. FFmpeg %52 IEARNELL LS &, VAL2 BN Linux FAUAICRAE 5 4b 22
%O, BRSNS MLTE. WU S WAL T S — 1T R Hz .
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4.2.2 WHHRE

VAL2igitiRig

1. #tE{LiiE

l_

Ta&%@@ﬁT

3. PTFRRETREER

& 4-5 BB L BHRTE

— WateiiRE
BT o St e 1 SCRA I 3k

{71~ STRER R
fd = open(deviceName,0_RDWR);
if(fd== -1)
i
perror("open video error");

return ;

B 4-6 FIIHAL IR
—. BESH

fic B 25000 o v B BB Ui B i
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/13 wEHRBRAMNSH (PEEENEE . 5E - LLEH
//#define VIDIOC_S_FMT _IOWR('V', 5, st
struct v41l2_format vfmt; Qvariable has -in|
vfmt.type = V4L2 BUF TYPE VIDEQ CAPTURE; //ilA
vfmt. fmt.pix.width = 648;

vfmt.fmt.pix.height = 480;

vifmt.fmt.pix.pixelformat = ¥412 PIX FMT YUYV;

int ret = joctl(fd,VIDIOC S FMT,&vfmt); O
if(ret == -1)
{

perror("VIDIOC_S_FMT #MW");

return j

S i g i) e ot b Ak g b AT S b o

A 4-7T REEBRKRR

m_camera = new CameraVl412;

m_camera->start();
m_timer->start(50);//1308 ME2e 1¥HoemBE FPS

A 4-8 EE B MR

= WAFMLIR
A7 RS SR 9 FRE G2 X L SRS Gz [X 38 P P 1]

p
/14y EREEES R FHREARFHIENER, 4R ENRERE PR
{ f#define VIDIOC_REQBUFS _TOWR('V', 8, struct w4l
struct v412_requestbuffers requestbuffer; Quvariable
requestbuffer.count = 4;
requestbuffer.type = ¥412 BUF TYPE VIDEO CAPTURE; Q u4
requestbuffer.memory = V4lL2 MEMORY MMAP; Quse of undd
ret = ioctl(fd,VIDIOC REQBUFS,&requestbuffer); Quse d
if(ret == -1)
{

perror("VIDIOC_REQBUFS &M ;

return ;
1
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iy
/75~ HiEaENE (B BEFIRPTE
struct w4l2_buffer mapbuffer; Quvariable has incomplete type 'struct
for{int §=0; i<4; i++)
{
//5.1) EAEERFERAT—RENE. RRZEIEMSESE VIDIOC_QUERYBUF
[FRBRIER . RRENRRRA I ERERA]

{/#define VIDIOC_QUERYBUF _TOWR('V', 9, struct v412_buffer)
mapbuffer.index = 1}
mapbuffer.type = V412 BUF TYPE VIDEQO CAPTURE; QOuse of undeclare
ret = jfoctl({fd,VIDIOC QUERYBUF,&mapbuffer); Quse of undeclared
if{ret == -1)
i

perror ("VIDIOC_QUERYBUF #£Mi");

return ;

by

/5.2) BATATFALS mmap
mptr[1] (unsigned charx)mmap(NULL, mapbuffer.length,PROT READ|FROT
if(mptr[i] == MAP FAILED) Quse of undeclared identifier 'MAP_FA

fiee

perror("mmap error");

break;

}
size[i] = mapbuffer.length;

(/5.3 BHARRERR, T AEENNESLT—HREMERH VIDIOC_QBUF

[ J#define VIDIOC_QBUF _IOMR({'V"', 15, struct v412_buffer)

ret = joctl(fd,VIDIOC QBUF,&mapbuffer); Quse of undeclared iden
if(ret == -1)

i

perrar ("VIDIOC_QBUF %£MW");

return

A 4-10 BRE BIR P 2208

4.3 |G ARG

56 RS R NEE . EWAENE. SREH. S
UK T TH R A .
4.3.1 EEKERT

ZE R R ) 2 F B AR S A 3R B IR A il tep PR LR )G & R4, a1
i http PRSGERER] T AL K42 RR 3 1 BEAT 22 1R«

4.3.2 EWETHARE

FRRBER G, RARTHIWIEFIN RS XM, WREIZE
W2 PR EC AT, BB MR AN R« XIS AR R ) 2R B
RN BIEE

MR I, R AR R R AT R R, R AR B
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WA Z WSS EAEE EIN, RS RS . HESE R
Ja e SR N TR 2RI E) L AR A5 22 (R I AN 28 1

4.3.3 &S RKEH

—RANERIZ G ER R AR By, R E SO & B R] BLEAT 2 SLE
Mo FEMz RERMES . TS FRSEAETENEH. EREMRZ
JEBUON T = 0. = RAMAES BIIRSE— AR, Ex RN 5T, =
SURBE/NIN 3 700 HRZEEH 3 e Th 2 Je m] BAFE Z4 RO B ARBEEAT H105C

4.3.4 EHIhEE

AWINREEAN HAF E I N EE ST &, A2 e
i

5 RGEREHFRT

GEC6818 JF R & — s m ek AT &, 3=/ S5P6818 /\ 1%
Cortex-A53 AbFEZS (F4 1.4GHz), it % 1GB DDR3 {7l 8GB eMMC {7
fifi, (K Android 5.1, Linux %% Z2RIE1T. HEFERTIELUIRKMN . USB.
HDMI. MIPI %8211, £ WiFi/ 7 L&isfE, JHMtFE M GPIO. 12C.
SPI %64, EMCARIERES . MBS, RGBSR & . ZIF R 2 Bk
ZH A, AT EE AR B I R AR R R Th A,
JTZNHTREBERE CORRFRBIBEERD  MEEER (ERFNSEER
g Bl LR 7 MBE IR TS 5. FER BHIR DT I,
Feft Linux 28 X4k THREE. O LITHEDE, &SI R E:
JERI T Je = A R, MR Re R e S ThRe Y R . nE FTR
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EEEH
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ERANESR |
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K 6-3 B H R B

#if 1
JEEHEERESHIERNRS
QSqlQuery query(loindbl};
query.prepare{"SELECT * FROM account WHERE \"IK=S\" = :account");
query.bindValue(":account”, ui-racEdit->text());

/f thiTER

if (lquery.exec()) {
qDebug() << "EEMITEM " << query.lastError().text();
return;

}

/I REEZSHLERZE
if (query.next()) {
/1 3BT TERES
QMessageBox::information(this,"#&5","KSEEFHE");
qDebug() << "HELDFE";
/B EE B A R IREE . TR PE
} else {
[ EEHREILERARS
gDebug() << "WESTIFE. AILEM";
J EIEL TR BT M S aEE

B 6-4 A

VEME D Re 3 2 5 5 A s B AT AL RN B . TR R B2
#il = IEd SQL ¥y SELECT 1B A AT LLXS DI RE, 55 40 e v A IK 5 3 A b AT Bk, 24 B IE
WZ)E, MaSREsatRIEN, BRI, ZRENGG R TS 2T &
X, EHENE G RS

6.2 ZEREIRINEA

ERRBIIRAE 1 SE Sk REIE R SR R, IR B EAL 2R & R4
AL B IO s 7 T 2 TR
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6. 2.1 ANFEEMRA
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W RBIRE R AT, HWRE AR, WRERERERGT. W

SR BRI A 2 9 N R ) R R AE
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51388230

EIEEINBEIRRG  2025-03-23 21:42:09
EEipEs

—AROUR L. 200 FIKEFA: 19
RS - =EaE
o NER BF. s/ ESR) 3%/0E(RR)

ARt 2
R
&R e

ZEt: N:of
H#ER: F

Il 6-8 ZE50 N\ QU THT R E 22 it

I~ }

(RECarHiEEF AR RE I/ RELREEHAEELE

[ ABEEER

Q5qlQuery query(db);

query.prepare("SELECT % FROM Car WHERE \"ZEWS\" = :num");
query.bindValue(":num", ui->label_name->text());

/1 HhTER

- if (lquery.exec()) {

qDebug() << "TEHATEM: " << query.lastError().text();
else {

if (query.next()) {
QMessageBox::information(this, "{EF", "EHIHEEH");
qDebug() << "FREECHFETHIEEH";

} else {
qDebug() << "EEEFIFE, EHTHRMEE";
/f EBELER A e SR
QSqlQuery insertQuery(db);
insertQuery.prepare("INSERT INTO Car (\"ZEME\",\ A EEHEN\",\"ESHBEA\") VALUES (:num ,:intime,:meney)");
insertQuery.bindValue(":num", ui->label_name->text());
insertQuery.bindValue(":intime", ui->time_label->text());
insertQuery.bindValue(" :money", 8);
if (insertQuery.exec()) {

Q5qlDatabase: :database() .commit(); // {RZEH

QSqlQuery countQuery(db);

countQuery.prepare ("SELECT COUNT(#) FROM Car");

if (countQuery.exec()) {

if (countQuery.next()) {

resnum = countQuery.valus(®).toInt(); // M countQuery HHELfTH
qDebug() << "FHHEIFIETEH" << resnum;
/1 R TRF ST
ui->label_4->setText(QString("%1").arg(ui->label_2->text().toInt() - resnum));

IE Rl b
ui->label_6->setText("BHH");
ui->label_g->setStyleSheet("color: green;");

// %A QTimer 7 5 #ER label_s ZHHABHRAILE
QTimer::singleShot (5000, [this]() {
ui->label_6->setText("BX{");
ui->label_6->setStyleSheet("color: red;");
Hi;

MR IR TR =1~ T ]
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/1 1. BB Record £ARFMENRIAR, RAENBHFR

QSqlQuery gueryCheck(Recorddb) ;

queryCheck.prepare("SELECT \"AEATEN", \"HEMEN" FROM Record WHERE \"ZME\" = :num ORDER BY \"AERIE\" DESC LIMIT 1");
queryCheck.bindValue(":inum", ui->label_name->text()); // HFEFEE

if (queryCheck.exec()) {
if (queryCheck.next(}) {
QString inTime = queryCheck.value(@).toString(); // FEMAENE
QString outTime = queryCheck.valus(l).toString(); // WEULEME

/4 2. MREERENE. MEFLENE
if (outTime.isEmpty()) {
05q1Query updateQuery(Recorddb) ;

updateQuery.prepare("UPDATE Record SET \"HEME\" = :outtime, \"SHBA\" = imoney WHERE \"ZEBE\" = inum AND \"ABEMEN" = tintime");
updateQuery.bindValue(" ;outtime”, ui->time_label->text()); // &HLERE
updateQuery.bindValue(" :money”, money); // HEEHHEA

updateQuery.bindValue(":num", ui->label_name->text()); // REERS
updateQuery.bindValue(":intime", inTime); // WEEFNIZEFAERLTE
/ ATEFRRE
if (updateQuery.exec()) {

qDebug() << "HEEREBEHMIN;
¥} else [

qDebug() << "EFFLM: " << updateQuery.lastError().text();

{
/MR ERESEE . MEES
qDebug() << "HEHESEE, BREH";
¥
} else {
qDebug() << "BEHHEMRS: " << ui->label_name->text() << " MRE";
1
} else
qDebug() << "THEM: " << queryCheck.lastError().text();
3
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6.3 FHEE A

AR NSRBI, EENEEER. TR ERER =5
6.3.1 & AEH

il AR, R 2EEd SQL A i SELECT V5 ) 3k 7 2 53 5 122
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1 MainWindow L O b4

e [ IFos: [ JFEms. [ |xmEsm: [ |f
() mEs ]

s .
1= iE e FER EEAER

1 123 123231 EN2B945 490.4 =R

2 456 46 RAFO008 399.92 =R

B 6-14 2 REW

/%
~Eil A EERSE

*
*/
void find_windw: :on_pushButton_32_clicked()

{

#if 1
05glQuery gquery(Cardb);

query.prepare("SELECT *FROM Car");

if{lquery.exec())

i
gDebug() << "EHEMITEN:" << query.lastError().text();
return;

}

[/ B QSqlQueryModel BTRERLER
05glQueryModel *model = new QSglQueryMedel();
model->setQuery(query);

[ RETHERSHER

if (model->lastError{).isValid()) {
qDebug() << "HEEAZHELEM:" << model->LlastError().text();
return;

}

[/ BEERET tableView H
ui->tableView->setModel (model);

#endif

& 6-15 & RE G
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6.3.2 EEFZHNEEREH

AR ERIIRER, SRS HHRTE R AN ERRER, S E
T ONEERFE]S R ] NSRBI, AT DGl A\ OB
ST CIRER Y SIVAOREP S SIS

] MainWindow — O *
A EIRS [Em s | flEEE=i)
Fas N PR IrgEE
1 FRAB6666 2025-03-18 19:35:46
2 TRAF0236 2025-03-19 20:21:02
3 HADVS68 2025-03-20 11:19:03 0

B 6-15 FEGNEEEH
6.3.3 JifE BREW
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i, S EORHEAERTE, LA . BRERGEE, RFERMAMHXE
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W1 MainWindow

EwAEES BHAEES

Fes NERE] HE=RTE) Bz >
1 ZRAF0236 2025-03-19 20:21:02
2 HADVS68 2025-03-20 11:05:37 2025-03-20 11:14:43 0
3 §RUBB8S88 2025-03-20 14:42:40 2025-03-20 14:42:43 0.00416667
4 F5U88888 2025-03-20 14:42:45 2025-03-20 14:42:52 0.00972222
5 #U88848 2025-03-20 14:46:02 2025-03-20 14:46:19 0.0236111
6 #UBB8A8 2025-03-20 14:47:50 2025-03-2014:49:26  0.08
7 RAF0008 2025-03-20 15:24:47 2025-03-2015:26:12 0.118056
8 RAF0008 2025-03-20 15:28:21 2025-03-20 15:29:57  0.08B16667
9 IRAF0008 2025-03-20 18:39:08 0
10 RAFO008 2025-03-20 18:39:09 0
11 RAF0008 2025-03-20 18:39:43 2025-03-20 18:39:46 0.00416667
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