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ABSTRACT

The aim of this final paper is the development of an integrated computer system,
circuitry and software, designed to control a Dot-Matrix LED panel. The system can
be operated not only locally, by accessing its touch screen control panel but also

remotely using an available mobile network.

Forthepur pose of the development of this paper
is used. Both the touch screen control panel and the Dot-Matrix LED display are
developed using Arduino modules. The Dot-Matrix LED display panel is a
standalone component and communicates wirelessly with the main control panel.
The main control panel, apart from the aforementioned Arduino and touch screen
modules, also consists of a GSM modem module, circuitry for the wireless infrared
(I.R) communication between the devices and an interface making possible the

connection of SD memory cards.

Connection to the mobile network is achieved using the GSM modem SIM900 by
SIMCOM and the messages are sent using the widely available sort message
system (S.M.S).

For the presentation of this final paper, was decided that the system will be used in
a scenario in which a professor of an educational institute will be making use of
system to issue announcements to the students remotely. Students on the other
hand will be able to access the touch screen interface for additional personalized

information concerning the announcement.

SCIENTIFIC FIELD: Embedded Systems Development
KEYWORDS: GSM, Dot-Matrix, Panel, TFT LCD, Arduino
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2.1.1 Arduino Mega - Arduino Pro Mini
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. 3.3V or 5V (depending

Operating Voltage 5V on model)
Input Voltage 7-12V 5-12V (5V model)
Digital 1/0 Pins 54 (15 PWM) 14 (6 PWM)
Analog Input Pins 16 6
DC Current per /0O Pin | 20 mA 40 mA
Flash Memor 256 KB - 8 KB 32kB -0.5kB

y bootloader bootloader
SRAM 8 KB 2 kB
EEPROM 4 KB 1 kB
Clock Speed 16 MHz 16 MHz (5V model)
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2.1.2 GSM Modulei AT Commands

GsU Uds GisulGd Udd oaUsUjseaed e63YiUd GUs
Uds Ug3sUURUqUU o3Mpad deidzgé ¥8ed Us GSMUddsd € 6 3 Y U
"Uy UayYUry UsafhsUd.

K 9 2{233: SIM900 GSM Shield

¢ €63GIMUPUGasUUUs (GUe SIMM®BJ ¢ U UsiMCOR.U dB

e990) 8U0alJoseleyd Us Uds Gisul0dGaUIlka@lioU) Yq &YI-
UaURd U ' h Usd ooelBbgo dise Yyéd UsglUgaydohaa
GSM aUs Uds UGij eU0U0d "4 haib UOQe idlaU Gaegppeyiaud Ug B .
ey UGPRS.¢ goas 68adidd "6g 6jJ dioscc BansShateoWsUaszUs
g etUdyasUs UalURd Uxrs ¥Years oaUs Uds aisuUlad
aUs eU HoaUdGHMeods Us ee3lddd JiisaUe d Gis3ulGd aUse
UdaUlG¥y3zaUd UaszUs U U UsiNGDdizs UGB DB eraed atrg WU
oYUy ey36d Udd ee3yuUd.

[ - h ¢ ' _H/\‘,{>'—W\Nh'l' . B/\,{'Wh' 20



"AT+CMGD=1

v or
4L
s CAT+CMG5=1269

Koo huaWU, YiUslotesle U £ammangds

¢ gl etME so06s3 vArdimoeg O yUd Us ) sUowdotiics WPhddd
eU Ue3 6 8as ¢ 8468ielU 30 UsUdylegel a¥Y gsoU

o

UsUgat 3 ~6g 6 3ATCYmmarmd).Us | ¢

jgUyd UasUs y3U 60U U UsUsayd "6g 3Uss3Y:
d 63c6eU0mWosleaedd)y UaUUOU ywxje¥ese U¥ oomg y@E 6 U dael
UsyyoUsU "6g sdU¥eU ( “~.6. ATD UasUs d UsU
yceaga Ues Giebesas + oaUs eUUY Uds UsUsae " ag

( .. AT+CMGS oaUs AT+CMGR Uas3Us egdUsUsa
293 U Ut 3 eds3ge¥YUy¥s © Uesast d Send aUs Recei\
"a3UaUd eU Usd UsUesayd | ¢ “6g G6jdisee @8sed

[ - h ¢ ' 'B[A‘{>’_\MNh’.l ' B/\{’wh' 21



B™,  >h ' nA'">w’ . " LED ' A" s ' >wa” s

AT+CPIN="SIMPIN® Koy Pintd Ugs =Ny UU
ByagUs Uss Uy 6 U
AT+CMGF=1 o o o 0 1o
Us G U} 6 MBI lixigmode.
psUoy YGiUs KRaU UU U
AT+CMGD=1,4 ed3i eIMBUeg g YY) caeg
a Y, SIN.
ezgelU Usde ¥ 0
S CMGL Z vgo L d yJO dd
29U UsulBMSs.heUsa
3Y0 3 SM 3i eUUge
+CMGR : . Sk d J
e UU Yo elydd .
ze3gelU Usdeyyrvadd
+CMTI SMStGge Uy saUebU3aqcey
GU0adWddd aUds e3ee

a3z U@PATCommands e g j dUiosca 8oeddaUs
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NOR Gate MC74HCO2N

R1 22q

R2 4. 7Kq

NPN Transistor C33725
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Arduino Mega TET LCD Adapter
D2 DPENRQ
D3 D OUT
D4 D_IN
D5 D_Cs
D6 D _CLK
D37 DBO
D36 DB1
D35 DB2
D34 DB3
D33 DB4
D32 DB5
D31 DB6
D30 DB7
D22 DB8
D23 DB9
D24 DB10
D25 DB11
D26 DB12
D27 DB13
D28 DB14
D29 DB15
D38 RS
D39 WR
D40 CS
D41 RST
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Arduino Mega SD Socket 1 SD Socket 2
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GND GND GND
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53 (SS) CS
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3.1.1 Arduino IDE
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Blink | Arduino 1.0
File Edit Sketch Tools Help

Elink

¥ -
Blink
Turns on an LED on for one second, then off for one second. repe

This example code is in the public domain.
*

vold setup() {
A# 1nitialize the digital pin as an output.
A Pin 132 has an LED connected on most Arduino boards:
pintMode (13, OUTPUT):

I

void loop() {
digitalWwrite(13, HIGH}; 7/ set the LED an

delay (1088} ; A wait for a second
digitalWrite {13, LOW}; A set the LED off
delay (1066} ; Af walt for a second
b
4 k

Arduino Uno on fdew

AoofhRklM) 6oy Uee UUs G Us aArduindy sbhYaoaas 3

g Arduino” } 89} Yee UUU Ua3@esC+a g éAedainotDBy 0 UUs ¢ U
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Arduino.

3.1.2 Sublime Text

g8 | DE Usg Ar dui mor Wogsslts elbjoglBh g mb slieoey Uy
Ueydrd UsUsad U HUs 28U “s8 eUo¥yYalU oaUs
Uaas yd.

ol UlayY Ugad Ueg ot lUsalU Usd ~Ugoc subbnedg U} oU

Text. gy haUsUUs o9s5U y3U0 UzUesoeyze Jhoy Ues
6y diesee 895U0alUUs Ggs3edyd (PHPUavabeript $§ages )i Us G

[ - h ¢ ' _Br/\‘4>"vwvh"' . B/\{’wh' 37



E C\Program Files (x86)\Arduinc!examples\01.Basics\Blink\Blink.ino » (Blink) - Sublime Text — O X

File Edit Selection Find View Goto Tools Project Preferences Help  Arduino

Elink.ino

Line 22, Column 1 Spaces: 2 Arduing
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3.1.3 Matlab

To MATLABE UOwai@&d Usplyo) UeceUUstUsafh ~Uypsab
g eacoslesi d, Us¥Yeaghld, U UaU0;o08GaU0 oaUs U
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GgooaUsa}jseysld U stGUdeegssayd UGUjesoyd.

206)Jadevys oUs e¢dadxWlars’. e &dod aympBU Uy ycUs ¥ 3
3

Co

4\ MATLAB R2014b - m] X
MELEDD ®|Search Documentation ¥
r New Variable Analyze Code oE {8} Preferences (g (‘4 Community
Ed 22 e | & @ 2 " & ©R:]
[1» Open Variable + F> Run and Time (7 Set Path = Request Support
New New Open |1z] Compare Import Save Simulink  Layout Help
Seript v - Data ‘Workspace (' ClearWorkspace ~ |/ Clear Commands ~  Library =~ |ili paratel ~ + O AddOns v
FILE VARIABLE CODE SIMULINK ENVIRGNMENT RESOURCES
<P EH A b D: b Users b Andreas b Documents b MATLAB » - o
Current Folder ® Id Editor - D:\Users\Andreas\Documents\MATLAB\font_create.m @ x | Workspace O]
Name font_create.m fant_save.m + Name Val
Apps 1 function font_create (x, Y, type) D
ep.eik 2 - X=zeros (v%6, x¥1E6);
Ergastirio Pses gl|= image (X)
Ergastirio SimSist a4 - axis off
guis 5 — set(gea, 'Poszitiom', [0 O 1 1])
mf\\e:. & — truesize;
':mtm 7 - ®g = Oix:(x*16)-1;
:'. :3"’:9 8~ | wvg = 0:y:(y*e)-1;
o 4“] 9 9 — [x1bl, vlbl] — meshgrid (xg+t(x/2)+1, vg+(v/2)):
apng = o ==
B Courier_New_16_en.png 1 ifoeype =1 ) o . .
| Courier_New_16_gr.png wl= TBI=[' 0N tEIURY; U p st L R0 a2 B R R e
B ecs-logel.png 2 - elseif type = . B .
fﬂfuntﬁ(raate‘m 13 - 1bl=["' ";" ";rUC;CONNUT;Ot:C "t O'CANB';atpt'ptst ':t "Bt ":'BMi'ct:
) font_save.m 14— |end
B Monaco_16_en.png 15 — text (x1bl(:), ylbl(:), 1bl(:),'color','w', 'Horizontal&lignment','center', 'Verticea
B teipng 16
B untitled.png 17 = end
B untitled2.png g
19
< >
Command Window ®
MNew to MATLAB? See resources for Getting Started. 23
Details v =
A New MATLAB Graphics System
MATLAB R2014b introduces a new MATLAB graphics system, with new default colors, fonts, and styles, and
many new features. Some existing code may need to be revised to work in this version of MATLAB.
Learn more
Select a file to view details )55 >3 ‘
< >
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