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WE. ARG nRERGEERSGT, P2 EUGEER RIS B D3RG R4, Il LR £ & um i GPRS
W21k 2] AL RS . AT Visual Basic 6.0 5, EAATECE DG KR B JPEG #% 3U -+ 75 2k i)
K IR oy IS N R SO, K B R IR SR AR B I R F o eI gt RGAIE T % 5 IR IR A
SEITELL TPEG % 2 UG L 5 .

JeiE. B O8ME L, JPEG @S, FMGALRE, RN

LSy KT TP277 CHRFRIRAD: A SCE

Upper computer design in wireless remote monitoring system
KUANG Xinghongl, YAO Zheyil, Zhou Jiaminl, LiJingl, Hu Juanl

(1 College of Engineering, Shanghai Ocean University, Shanghai, 201306, China)
Abstract: In wireless remote video monitoring systems, the image data flow through a serial port camera collection,
and returned to the host computer through the GPRS wireless data transmission terminal. Based on Visual Basic 6.0,
this paper presents that the JPEG hexadecimal data received by the camera were changed into binary data, and then
restored into JPEG images which were taken at the scene. The experiments were presented in order to validate the
method of achieving the wireless JPEG image restoration.

Keyword: serial camera; JPEG decoding; image processing; remote monitoring

0 5%

W RGN REZD T HEMAS B LT RG . BES G RERSG. BT RERFE =" BT, A4M%
FESEIS W 45 b DL AR MET 2 52 4 BRI R I FR K, Ik T W 28 AHAR AR R 3% 77 (8 AR It AE e e 2 2R
G K AR, 1 GPRS(General Packet Radio Service) ™ 4% FH T 78 s sl i Bt g/ DS 3%, Az 3|
T EUE 15 R G BR[1-3].
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TR GBI R, iSRRG R R e 2 OCEE, JPEG X EUE 2 B Aoy G,
T £ 1855k 3R 8] ) /& TPEG(Joint Photographic Experts Group)#% 24 & - ¥4 (LA FF D8 J13k, FF D9 452
758 %0 . BESR ADO (ActiveX Data Objects) ™ [ Stream Xf % 7] DA A6 — 3k il 7 BL A, (HAE P ARAY
BONE AT ER, 5 H =GR SO 4]

KRG KA GPRS T B mfE s, & NG k#1787 BUE IR 4, 83T VB (Visual Basic) 6.0
TR BT, SR TR IR RGN B G I ORIE 5 o g FE R B S B S A, 3
Ay R E R R R R S N R SCE I TR R B . AR AN T i R AR IS R G A A K& JPEG
SRS, VEGHIEA TR VB B R B E R R SR R R 1 G AR S B

1 EREEGRE RS

EUR MR 4% R 5 NI BUE RSB R AT LIRSS 2050, ‘EA 2 5@ GPRS W28 R A& ik 5 25 B4 S
T AN HIHE A [5]. R GBI AL H4% RFH CAIMORE GPRS LR Hiis A& £ it , A CfRiFk A DTU (Data Transfer
Unit), IR KA GXT-Y201 5 DG H, RGUEHAE L RER N E st GPRS W& fEHi2) -
MM, EAIHLES VB P & S BRSO KR R B . R 1 AR .

© oates |
L
B

W omnan | %

d GPRsEAL S | S Internet e || —
WRE | e £ VN

K1 RessiE

K Z G K H GPRS M 4% 47 & v B s A& . £ R M 2484, 5 FH B4l 15 77 2 9 GPRS Al CDMA

(Code-Division Multiple Access) - 5 CDMA FHEL, GPRS &AM, fEHifaE, AGRIEL, FFA BRI L%
B Vo eSS s, SRR, %, IF HADE L.
GPRS S H AR —F B EH BG5S . Clid S N3 4w — 304 1P bk 752 30 B P AR R Y
Z AV ST 2% 3% 4% . B BT GSM (Global System for Mobile Communications) M%%, K T/ HAZ #F A .
F Pl LUE R 2 =5 M HFEF, 3T TCP/ IP(Transfer Control Protocol/ Internet Protocol) WpiX, FKREX#hZS IP Hh
ST N g RE, DASEELYT R D) Re ) A dE (s .
GPRS #i &4 21k 5] 171.2Kb/s, FHXHMET CDMA HIESEHIE 2, Hb T3 2 MK, W25 5 e R,
EAH TR PERBNMIEAERE . DURIE—5K 40 KB K/NWEL R AH], AT 1458 R 1 GPSR W 45 4%
HFERS 0.57 2, 1 CDMA M Z5A%%0m 75 2 0.40 #b. {HXS HiER3E ], GPRS HAH3%/2 CDMA )—3F. ATLUFE
H, A GPRS LS.
DTU #iHe % UDP(User Datagram Protocol A5 #isl. N T #ifr DTU M40 EE:, ARG EE TiEMaE
A NEL. DTU JE P Zs EATHLAE M, AL REM . aiok w2, MA@ E W, R4
B R IETE M . AN A N AR B A R 1 TR
#1 DTU g

b
|':{.

BiEks | B K BKE | SIM k| IP Port g5 o bR
& it 5 &
WM | 0x7B | 0x01 | 0x00 119 47 | 297 | 0x7B
0x16
M4, | 0x7B | 0x81 | 0x00 115795 |/ / 0x7B
0x10

DTU bHE, @Mz 5305 EAER, EAFLR DTU Kkl ar4, DTU @id RS232 H K dy & fhix
g E Gk . TG LB MAX3232 i f7, ¥ 5V TTL(Transistor-Transistor Logic)i# 45 H~F- i # 9 rifE 1)
RS232 H1°F, W LLE#EYS DTU st HHLA DR . & DO RAE L4l H CMOS(Complementary Metal Oxide
Semiconductor)f&/8#5 . B ALEE 45 2 UART(Universal Asynchronous Receiver/Transmitter) 20 i, A 2544
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CMOS A5 AR BN ™ A5 1 S 0 0 2 4 e — k1) 18 v o UART 3845 S bR A B4 N e tE S I, R R A 4%
Hiles. BAHLEE PCHL[6]. MG LIMNE sV BB, Lo AZ1EA, FAHRaG<S. & D&k
T KA AR R 2 PR, EDHRIM G IE, fECkE DTU K B &S fe4s LA, &
LA 7 JPEG #&% U751t il £

A ERYET LT
w|E » 5600 36 01 DR
5600 2600 7600 36 00 00
7600 2600 5600 34 01 O

00 .. 363235 600 34 00 04 00

00 o 3

560032 0C 00 04
00 00 O30 00 DD o0
wi xx O0 FF

TE00 3200 0D

QDDA 49 6E

FFDB ..FF B3 75
00320000

2
<> !
.- T E G RIE
76003600 00

=R

B 2 A8 Sk i R L

2 JPEG A gt

HHT, JPEG A 2FASEUE RS tb i st — M G, e —MERET EUGEg b, )z NHYS
LR FER . JPEG SO gm i FE an & 3 Fias o

a2 g R W
' ik | mamem R
ae N | BE | ——
1T i =gk i s T | #HBk

Kl 3 JPEG Cffgmhdit 2

JPEG SCAF4mis S R B i R 4 . BHGRZ R, 2. Z 7w, WD A . mkgmes X ] 5
NS KRS AT R B i S R 2 gt [ 7] . R A5 [R) e 4ol i 17 (1) = iR e 3 O S R B B S ), A
B BoRfETE BN F o BBRIZAH . Bk DL S — RV EIEE — PR A E E R sl &, 153

B 40 R

# 2 JPEG # Hbrici iy
PRty PRic 454 =94
SOl 0FFDS8 KU IT 46
DQT 0OFFDB mEE
DRI 0FFDD QN 1]
SOF0 0FFCO Wi 46
DHT OFFC4 EREBR
SOS 0FFDA HiME& I
EOI OFFD9 KR 45

JPEG A RAR B A AR bn e i A G 24 A k. 3% 2 XHTLANS AR e i = U g/ i34 T T Ui . T
UE S bridhdgs it 7 JPEG BHRRIRHEE S, wmEEBHSE, &, B3R, ERERFE. dEm N7 4d
B B — N5 OXFF, J5 — N iR A F & SO AR EE . —5K JPEG B U R 4aAXaS, BP el
FF D8 JF 4 %5 FF D9 45 50 1 T A #ds .

3 Winsock %14 P25 Hpil

Winsock 22F5 4 Windows Sockets. ‘B AR AR $eft, &MU EmiT MG BEENHBETF Oz —. BT
TCP / IP W25 gmFE WM, 35172 W F F Visual Basic 6.0 LA Visual C + +55m F2 0 AF 1 . A& Ll 1T Visual Basic 6.0
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SIS R B A

{8 Winsock #1142 |, B 56 Z 0 € P s FH I 28 3845 P1r i« Winsock St (P28 P SCH P A, BT TCP
1 UDP ¥ XA BOCE T AR PIEO, HHmESREAR . BT UDP M B e, &M T 1A
AR S EUREEIR L. A SCRH UDP WhisGiAT M4 Znfs -

3.1 TCP WM&

TCP M FIERE ML BBt EIRTT g, B MRIETERT, SAUE e R &R . 12434 5 Rl 1 )5
PAVTFEOCHER:. WE P HRER BN EBOES L mEdERT, 8 A H TCP ¥hill. A2, TCP il
ORI R, AHXTT UDP B, BEAEASRI A% 2 i i o

MfER TCP B, &P unfe P SRS 222 0. 5 UDP Wik, @ r@Ei il R g8 4. @ —
AR 55 4% o N FE Y, B S 75 2L B LocalPort J& P£, 44 J5 i i Listen J5 3% oK W #5848 & 0o 1 . 1
ConnectionRequest FFH1, 1 Accept iEEI—MHER:. & N HRET, FEAEH Connect /72
BAIERE.

3.2 UDP Ml

UDP P32 I A AR EFE W o IX G R IR TR, Ik HE TR BRI, ARAS 75 2255 R0 7 PRS2 1
TELE, e B REEIE . HT UDP Ml e BeRet, DLRAERER R, RIREFE NS AL, UDP Ml
EETMERTRL, AT AREMmIMS BHE, GlufemEnery e, BE. W5 iE 2%,

£ UDP N HEEST, THEMLAT AP B VR P2 s, P et Fr oy SO fU8AE . B UDP M H AR P IR
o, AT A 7 E 1 B RemoteHost J&VEF RemotePort J& 14, 2851 A Bind 77iERIA] . EyEZEME, [T UDP
PR, FFEAE Winsock FIJEMEE L7, K Protocol J&PE ¥ & v UDPProtocol

4 EREEGEE RGO

4.1  Winsock UK

FH T 75 B H s Sy St [ B ) U Es , AL g R IR I 28 B % B UDP 0, RHT VB6.0 & 1)
Winsock Zife. B UDP M&iER:, X BEAFH SIM k%5, % B RemoteHost JE P v iER:, FEAML
THR.

With winsockUDP R ALERE
.RemoteHost = txtPhone. Text NEFEITIEREN SIM RS
LocalPort = 1100 "B A UG 1S
.Bind 1100
End With

fE DataArrival FA5rp, I GetData J7 ik UCE 0, KU i Bl #e45e h HoN ik 777 846 50.  SendData 75
RROREHE . I8 LeftS() s B BURFE AT 70, EAT HIIKr o FRMCT7N b i Hodle = EARAS 2R .
winsockUDP.GetData strData, vbArray + vbByte
For i = LBound(strData) To UBound(strData) " T NI TRON B A
If strData(i) < 16 Then

iptNum(i) = "0" & Hex(strData(i))

Else
iptNum(i) = Hex(strData(i))
End If
rdata =rdata & " " & iptNum(i) AN N B E AT
Next i

42 BEUREERE LB

PRAF 75 3 1) SRS 38 ik 1 FH 38 R ) 3 A R S DR AE SO, 8 FH X S8 b v 0 135 HE T LR g B TR . VB
CommonDialog #4247 Windows IFRAEXIFHE . “LRAZREHESR L T — MRAE TR P T o PR A7 424
FEARG IR

CommonDialog].DialogTitle = "frA7 K F B 42"

CommonDialog].Filter = "JPG & F (*.JPG)[* JPG| i G SCAE(+ %) *"
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CommonDialogl.Action =2

T B RH B Sk Nk i e oy R B 5 B O\ k) S . R R R 3 B8 A LoadPicture 2R £k
MBI o SR A — 47478, — P, KT, ARSCR A — Uitk s i 77 2SI e B B 3
o T o A ) 05 34T T, T3 Y it L5 8 BT S U0RAE T DA B 500 457 B B 4ol kI3
i Val("&H" & Mid(recpiccode, k + 1, 2))SLHl . FEACHL LR

Dim A() As Byte

Dim k As Long

ReDim A(Len(recpiccode) / 2) "recpiccode 7N BEH

For k = 0 To Len(recpiccode) Step 2

A(k /2) = Val("&H" & Mid(recpiccode, k + 1,2))  "#&# i HiE

Next k

Open "c:\1.jpg" For Binary As #1 BN SO

Put#1,, A()

Close #1

5 SEgeas R

MARGENBE L, BT . @R RGE R SIS G L&l 4 Fros. 12 JPEG #% X R bRiEh
€, BOEEHRES MG B A RGIEE M EE S IImEE R el BLE 1, e
JE B % 5 B3 i B B MG A b e BE FAR — 0, A B B3 R RS, 5 2 H AT il B 3R /0 1331 7 W B ik
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Abstract. Based on UDP protocol in Visual Basic Winsock control, this paper designed third-party
software to send and receive data. Wireless data transmission module used CM3160EP module. In
order to decrease wireless data loss rate, four kinds of packets format is designed. The results
show the stable data transmission and verify the send-receive and display of hexadecimal data on
server-side.
Introduction
With computer technology popularization, computer network communication has been used in
many areas. Compared with the traditional wired network, the wireless network communication is
convenient in install and flexible in networking. So it is widely used in remote data real-time
transmission. This paper based on the GPRS wireless data transmission module, combined with
heartbeat packets and registration packets format, used Visual Basic winsock control to design the
hexadecimal data sending and receiving software. In order to achieve the desired functions,
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programmers can further programming on the basis of this software.

GPRS Wireless Communication Technique

In wireless network transmission, wireless communications commonly use GPRS and CDMA.
Compared with CDMA, GPRS is low in cost, stable in transmission, always online, and have large
network coverage area. It is especially suitable for the transmission in intermittent, sudden,
frequent, and small amount of data [1].

GPRS communication technology is a kind of mobile data communications business. It provides
connection between the mobile user and the Internet network and binds dynamic IP address
binding for each mobile user. It is based on GSM network, using wireless packet switching
technology. In order to realize the expand functions, users can base on TCP/IP protocol to obtain
the dynamic IP address and establish data communication through a third party application [2].

Tablel. Wireless communication scheme comparison

theoretical rate[kb/s] Practical rate[kb/s] time[s] cost per month[ Yuan]
GPRS 171.2 70 0.57 16
CDMA 230.4 100 0.40 26

For example, to send a 40 KB size picture, comprehensively compared with the transmission rate
and the communication costs of GPSR and CDMA, using GPRS is cheap and practical. The
wireless communication scheme comparisons are shown in Table 1.

Wireless data transmission system is composed of data service center, communication network
and terminal devices. Communication server connect the internet through public fixed IP or
domain name. GPRS DTU actively established connection with communication server.

Picturel showed the wireless data up and down transmission principle. The terminal device
transmit data to DTU through RS232 or RS485 serial port. DTU put the data into TCP/IP packets
and send them to internet. TCP/IP packets find the specified communications server.
Communications server conversed the protocol and then transmit data to PC and stored in the
historical database. Meanwhile, managed the DTU and realized the bidirectional data flows.

&2 | terminaldevice | " GPRSMobile %\ =
: k commumcitlcn L (llpper H‘x\l
& networ Ja— /
- i __computer _~

R5232/R5485

d GPRS Wireless data
transmission module

~ A1 —
% Intemel’;—z;—” 4 l_l

5 v‘f\"m — -

8 W

Picturel. Wireless data transmission system

Data transmission device used CM3160EP GPRS wireless data transmission terminal (DTU). It
can transmit data and control instructions via GPRS network. After power on, DTU automatically
connected to PC through internet. Upper computer sends command flows to DTU and then sends

the commands to the customer terminal device to perform the corresponding operation through
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RS232 or RS485 serial port.

CM3160EP data transfer unit is TCP/UDP transparent industrial-strength wireless data
transmission terminal equipment. Based on real-time software operating system support platform,
the product adopted high-speed high-performance industrial ARM9 embedded processors or X86
high-performance embedded processors. The system is high in speed, stable and reliable in
operation, always online and has large internal storage.

Winsock Protocol

Winsock means Windows Sockets. It is an interface controls provided by Microsoft Company. It
based on TCP/I P protocol network programming and is widely used in programming software
such as Visual Basic 6.0 and Visual C++ [3]. This article realized the application of programming
through Visual Basic 6.0 software.

Before using Winsock control, first is to determine the network communication protocol. Winsock
provides TCP and UDP networking protocol. These two protocols are different in application and
programming.

TCP.TCP is a connection oriented protocol. It is like making a phone call. Before starting the call,
you must make sure that the connection is established. And after finishing the call, should close
the connection [4]. TCP protocol is often used in getting confirmation messages and continuous
transferring data. Relative to UDP protocol, TCP protocol is expensive in both the cost and
efficiency.

When using TCP protocol, the client program is separated from the server program. Compared
with UDP protocol, the process of establishing a connection is more complex. If you want to
establish a server-side application, you need to set up the winsock LocalPort attributes, and then
monitor the specified port through Listen method. In the ConnectionRequest event, use the Accept
method to receive a new connection. In the client application, use the Connect method to initial a
connection.

UDP.UDP protocol is a non-connection oriented protocol. It's like sending emails. Customers do
not need to consider the state of the other side but directly sending the data. Due to the
connectionless characteristics and fast transfer rate, UDP protocol is suitable in well connection
and without confirmation situations, such as instant messages, images and videos.

In the UDP applications, computer can be seen as equal communication, so it can be also called
point-to-point communication [5]. Create a UDP application is straightforward. We only need to
set RemoteHost and RemotePort properties, and then call the Bind method. Do notice that using
UDP protocol need to set the Protocol property to UDPProtocol in the Winsock properties
window.

PC Software Programing

Network Connection. Due to the receiving data is real-time intermittent data, we choose UDP PC
programming network protocol. Firstly, use SIM card number to connect UDP network. Then set
RemoteHost property to establish the connection, the main code is shown below.

With winsockUDP ' Establish the connection
.RemoteHost = txtPhone.Text ' SIM card number
.LocalPort = 1100 ' Local Port
.Bind 1100
End With

Send and Receive Data. After establishing UDP connection, the device automatically sends a
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registration packet, then sending and receiving data after successful registration [6]. Therefore, we

must first determine whether the receiver gets registration package or not, if it is a registration

package, the receiver responds the registration package. If it is an application packet, the receiver

extracts data and saves it to a file. DTU packet format is shown in Table 2.
Table2. DTU packet format

Startup Packet Packet SIM IP Port End | Data
Type Length

Registration | 0x7B 0x01 0x00 0x16 11Byte | 4Byte | 2Byte | Ox7b |/
Packets
Received Pac | 0x7B 0x09 0x00 0x10 11Byte |/ / 0x7b | <1024 Byte
kages
Response 0x7B 0x81 0x00 0x10 11Byte |/ / 0x7b |/
Packets
Send Packets | 0x7B 0x89 0x00 0x10 11Byte |/ / 0x7b | <1024 Byte

In DataArrival event, use GetData method to receive data, SendData method to send data. Using

Left $ () function to extract the feature part. The main receive data code is shown below. Send data

code is relatively simple, so it is not given in detail. Where, b is the corresponding SIM card
hexadecimal ASCII code.
winsockUDP.GetData strData, vbArray + vbByte

...... (Turn strData into hexadecimal strings rdata)
standdata = Left$(rdata, 12)
feature part
rxx = Right$(rdata, Len(rdata) - 49)

application data part

Select

'Determine the feature part

Case

'Determine the registration packet

Case

7B

Dim standback As String, Data() As Byte
standback = Trim$("7B 81 00 10" & b & " 7B")

...... (Turn standback into hexadecimal array Data())
winsockUDP.SendData Data

Case

'Determine the receive packet
txtOutput. Text = txtOutput. Text & rxx & Chr$(13) + Chr$(10)

End Select

7B

01

09

'Receive data

00

00

'Send response packet

'Get the

'Get the

standdata

16"

10"

Run the program, set up the local port number and SIM card number to create a connection.

Picture2 showed that sending hexadecimal string in the sending area, the terminal device returned

data to upper computer in receiving area. When receiving, program judged the packet type and

automaticly respond the registration packets.The program analyzed the data packet and displayed

it in the text box.
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Clase |

Local Fort 1100 I
Tarninad ZIN 15214378474 Braak Sove data |

Remota IF 117.136:. 8. 63 Cormection status Bindad
Remote Fort 8143 Date arrival  2013-10-17 19:15:56
Send

00 11 22 35 44 FF FF FF

Recieve
FF 11 2* 33 44 55 68

Picture2. Program interface

Conclusions

This article mainly aims at CM3160EP GPRS DTU wireless data transmission module, based on
the Winsock UDP protocol and designed the server-side hexadecimal data sending and receiving
software. The system responded to the registered packages by extracting characteristic of the
registration packets. It received the application data and displayed it in the textbox. It can also be
saved in a TXT file.
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