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ABSTRACT

This project presents the development of car’s speed detection by using the changing of earth’s
magnetic field. The detection system can be used with a data logger device for collecting the car’s
speed data. This system is programmed as an embedded system on Microcontroller PIC16F877 which
can perform the processing unit. The data can be displayed on both monitor by transmitting the data
via serial communication (RS-232) and LCD display. Our proposed system can overcome the
problem of human error in collecting data process in transportation engineering, The major
components in this system are earth’s magnetic sensor , amplifier circuit and microcontroller. Our
proposed system can be used in practical work. Expetimental results show the effectiveness of the

developed system.
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Ve=IR, +V,
Ve =V, +IR, (2.17)
199 A U B
V,-V;=IR
V-V, =IR
1=V (2.18)
R,
fiyaB U D
V, -V, =IR,
V, -V, =1IR,
V, =V, -IR, (2.19)
unum v, =V, ~IR, uag V, =V, - IR, uazunu R, 719 R, uasuny R, 479 R,
Tuumsii 2.16 92 1d
R
Yo =R-4( D —IRI)_(VC _IRI)
3
R,
Vo ==2(Vp = Vg) (2.20)
R3
iR 2.17, 2,18, 2,19 asluaunisii 2.20
Voui :&{Vz _[Vl _Vz JXR]J"(Vl +(V1 _VZ ]RI)
R3 RZ R2
Vou R—(V -V, —2R1 (V,-V. )J
R
I R, =2R, 94
R 2R
Year ziﬁz V.-V, “'i_l(vl _Vz)J
R, s
\' F(zv -2V,)= 2—(v -V,) (2.21)
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5. 2995VINTYY I (Summation or Adder Circuits)
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1. MMUMUUVVAINGT (Fixed Resistor)
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2. mmumuuuul3ua1la (Variable Resistor)
o { d [ L]
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2.5.2 ﬁ"alﬁﬂﬂi:ﬁ?‘ (Capacitors)
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1. dufudszgvilaluas (Milar capacitor)
v v 1
hawulifidafisanugdad 2.2 Alasvhiads 0.01 luTnsvhia dusiiafiilse dniam

u

e finnuadosmwdogunguazanud douldlurssuseadammesnsersesvnaios

o
s

a1 dnvaizvesqinsaife fidde uan
2. ufdulseguHaa3in (Ceramic capacitor)
Hhad 1 dyad 4o g - 4 4
dhudunuilseyuuumineh Lifiva dnvasnauquung veassersnunuudimaouuuug
mnnughilonl$luilegiueglusae 1 Alnvhiads 0.47 TuTasvhiauazaunsanuusedu'ld
d
dszana 50-100 Toad

=

[y a A J
3. Aunuilszguiindinnseladn3n Electrolytic capacitor)
v o = dyd dad ' & g o o\ ) ! 1
aunulssyyiafidlunuuiiivunivon dedesse Talunsirlf1dau dwesnnugey
1 ar @ o Y = ¥ ) o - ]
luse 0.1 TuTasvhiads 19030 (e luTasvhie) Snedriidesss Tadedadaufivalizy
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ar v o = = 1 ' o o
yilatoziidnsmuussduiindaa imboduTiad uduneduduwve (Working Voltage)
mnedaussduildan Taodnalumsldausaileussduvesdauiulseyligandus sduii o
vsalszanauvings

= 2

4. AuduilszguHamumas (Tantalum capacitor)
[~/ o o d'dg A v d a ad v d a L=
Lﬂummuﬂssi;mwammmzaummummuﬂﬁngﬁuﬁmaﬂma ladn3nudiisianugann
=1 [ 9 ad d o g = 3 ] ¥ [
VUIALEN 51NN e lFununuudiinnse laansnla AnuYidas 0.1 lulasvhia
#9100 'luTasvhsa
5. frafulszquunyiumla (variable capacitor)
L'ﬂuﬁmﬁuﬂssﬂqﬁfﬂmsmJ%”'Ufi’flﬁs?faUmsmguuﬂummﬁ'uﬁuﬂsxfg Anugvzlaon il
= =1 o o =Y n:lvl ) A Qs 1 A @ 1
muyuAnyy ssnumudanulsExilail lalulsesmiessudeingna il
2.5.3 \lﬂiﬂﬂﬁ]n‘ﬂs!ﬁﬂ (Light-Emitting diode)
3 - =) Qs ' H ' ; s 3 q {
UNAINGENAUI LED Ae laleafinlasasooninldlsenoududuaauanudidouas
o 1 4 { = 1 Qs Qr a A q’: & o o
dhuadeiissiiianuduanarsduansususuiaduuasoonin d9'laTeatiudluasaedaii

o 7 o

Toyanuaiuazdnyae la Teanldueedsgilii 2.23
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Ui 2.23 uarmslaTonnldaumauas dydnuaiveslnToanldeuaa[12]

2.5.4 lalen (Diode)

i o A G} 9
laTen Wuglnsafdnnaisiedni pn annsanugulinszualiihonmeuen'lna

v o

] ) A 3 3 é 1 1 ar é
dudatiulanemaden laleadseneudieds 2 47 ae 19 11A (Anode ; A) FINDBYN VAN

o = & 1 Qs A o o =Y [ P2
ANTUA p 1oz uA Ina (Cathode ; K) Hastoagiuasnadaniiviia n Aa31l7 2.24
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P -

K

Cathode

s o

U 2.24 uaaslaToauasdoydnuall12]

a

laToauvseaniih 2 yilane
1. 1alealunsgaunf (deal Diode)

laToaluganndfidnsazmilouaindfiannsainssualuarin 18 lufimmadon

VD - - VD +
=

+
e,

Short circuit R, P Open circuit

+ - - +
O—e—e— 0O o0—e e——O
=3 —
D —
=0
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Switch) 1501 19AdA3993 (Short Cireuit) 1, Tnaru'laTon'ld unddetauunmesuuylusansy

laTeasznlSouailowadadidla (Open Switch) n3oilla9ss (Open Circuit) ir1s? I, ohiugud
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2. 'laloaluma i (Practical Diode)
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20}
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vz (Siy Vg i) Lo [ A 1
a—o—o—{ij—=x - r i 0.1 0.2 03 04 0.5 0.6 0.7 D8 Uy(vy
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0.7 V (Silicont 20
0.3 V (Garmanaymi 3 I (Ge) 3|A
W
i
si fae
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3 2.26 uansnswlveslaTealumelfifriz]

2.5.5 MINTIVaUImMEnTan (Magnetic Sensor) Ao loFued HMC1001 Kludnsaosy
nannseasrviannulfvunlasvessnusivinTan'ld 1 s Tasesiidnva 8 vushumy

é r 1 Qs G T
SIP #9zasasuaussay i1 1alueag 5-12 v

SR+ —— 1@
OFFSET+ 2
SR- —3
GND —4

HMC
Out+ ——5

1001
OFFSET-—g
Vbridge 17
QOut - — 8

3N 2.27 werassnumgnihiivesvudaznveslo® HMC1001(5]
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2.5.6 eeluenil (Op-Amplifier)
1 e ]
nelodes LM741 ifueeruoudiildvnudyana Tagiimse e rluanuas IWaufia

usedu Inlfheglugas + 22 Taad Tasiidnvae s vidhuuy pip Faguii 2.28
N ]
Offset Null 1 E . _EI No Connection
Inverting input El > ﬂ Veet+
Non-inverting input E >—I'E Outpuit
Vee- EL 5] Offset Null 2
-

3 228 wansdnuasmhilvosudazvivesled L 741[6]

2.5.7 qﬂn'miwmﬁm%’mﬂ?mﬁa%‘ﬂ (Instrumentation Amplifier)
= o 1 (-7 1 1 1 A s
fie lodwes AD622 aunsnsesfumsnsInses 1deglusa 2 89 1000 hdeezannsasy

s I 180990 +2 9 + 15 Toadl Taoildnwme 8 vl Dip f4317 2.20

77\ P
Ro [/ @  Apexn 8] Re
IN [2] 7] +vs
AN [3] 16] Output
Vs [ 4] 's] REF

3N 229 waasdnuaenihivesudasvives'led ADs22[4]

Taviigasfnammnamdmi (R) deldldmsnsimsunedaidesms Seaumsi
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R
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=
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Sanmsvenamamdeams MANUTINY (R sasmsvenaaild
2 511k 1.988
5 - 127k 4.946
10 5.62k 99.86
20 2,67k 19.91
33 1.58k 32.96
40 1.3k 39.85
50 1.02k 50.50
65 787 65.17
100 511 99.83
200 255 199.0
500 102 486.1
1000 51.1 989.3

2.5.8 Positive Voltage Regulator
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2.5.9 Negative Voltage Regulator
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Location ﬁ’agﬂﬁ 5

Software License Agreement X

Please read the following License Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

3

License Agreement

Please read the following carefully before using this software. By installing the software
you are agreeing to be bound by the following terms and conditions.

I

E

This agreement (the Aareement) shall govern the use of this software product (the
Software Package] by the purchaser of the Software Package (the Licensee). In
consideration of a license fee the Licensee is granted a non-exclusive right to use and
display the Software Package on a sinale computer at a sinale location. The Licenses
may not network the Software Package or otherwise use it on more than one computer
at the same time. No part of the Software Package may be made available over a
computer network or the inteinet. Copies can only be made for archival or backup
purposes. The software is licensed only to the Licensee and the Licenses may not
sublicense, assign or sell the Software Package. The Licansee will not give copies of lhe;g;i

Dp you accept all the terms of the preceding License Agieement? |f you choose No, Setup
will close. Ta install MicroCode Studio Plus, you must accept this agreement.
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fa e 28 fold
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Welcore!
This installation program will install the MPLABg v6.43.

It is preferable to run this installation program from a re-boot
prior ko running any other applications. This will ensure the
minimum amount of system dils that may be loaded into Memors.

You may by to close all other api:!ications before continuing but
it is not guaranteed that some dils may not already be loaded
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There are system dlls that may require updating, and can not
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Press the Next button to start the installation, You can press
the Cancel button now if you do not want to install the
MPLABg vE.43 at this time.
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1o be installed.
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2 MPLAB# v6.43 Installation

Add to Start Mernu?

Do you want to create shortcuts to access the installed files?

+ Yes
" No

Cancel f
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== MPLAB1) v6.43 Installation
Add to Desktop?
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Ready to Installl

You are now ready to install the MPLABg v6.43.

Press the Next button to begin the installation or the Back
button to reenter the installation information.
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