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SRRBPOES are machines which do a task
WiICh uld otherwise be done by human
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==SIRObOtS may or may not possesses
ﬁ— telllgence
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Neural Systems




INE'FOLLOWING ROBOT.(LFR)

THE |



REQUIREMENT OF THELFR

Iheebot must beicapable of following ailine:
JJJC ‘e capable o taking Various degrees of turns

It s
[Gnlist £ e prepared ofi a situation that it runs into a
benrter Which has no line to follow. (Barren land
Syslelfely e)

J [ile "robot must also be capable of following a line even
= if | —:has preaks.

‘/

_,,;«-J'The robot must be insensitive to environmental factors
- such as lighting and noise.

‘o It must allow calibration of the line’s darkness threshold.
® Scalability must be a primary concern in the design.

® The color of the line must not be a factor as long as it is
darker than the surroundings.




-

W
HE BLOCK DIAGRAM®

Main Power Motor Power
Supply

PIC 16F873 H - Bridge
Microcontroller DC Motor Control
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Encoder =
Analog Threshold
Comparators Voltage
NOR Gate -

Sensor Array



THE DIFFERENTIAL
STEERING SYSTEM




"MOTOR CONTROL
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S HEBRIDGE MOTOR GONTROL™
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IEBRIDGE WSING TRANSISTORS™
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S HPBRIDGE WITH SPEED:GONTROL™
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PWM SPEED CONTROL




ICRO'CONTRO
(PI@%F873
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RISEARCHETECTURE

INV ORI NSTRUCTION LENGTH

L<r) fh}h [RUCTION EXICUTION TIME
SIPOR »(A B & C)

2 CCP CAPTURE COMPARE & PWM) MODULES

= E»BYTES DATA RAM & 128 BYTES OF EEPROM DATA
— = MEMORY

— 0~U,PTO 13 INTERRUPT SOURCES
e 3 TIMERS

® Power saving SLEEP mode

e A/D CONVERTOR
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S PICMICRO CCP MODULES
IN PWM MODE

tors CCPxCON<5:4>
Puty cycle reg /" (DCxB1:DCxBO)

CCP
(DCxB9:DCxB2)

RxL
g 10

CCPRxH (Slave)

Clear Timer, CCPx pin
and latch the Duty Cycle
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- THE POWER SUPPLY

A

12V
“12V 4 9aH

BATTERY




e Motor speed = 2400 rpm @ 6v
Using gears the speed is reduced to 30 rpm @ 6v.

The motors are run at 12v, so an effective speed of 60 rpm is
achieved, with a considerable increase in torque.



tBRIDGE CONTROLGFHARPVVARE®

LEFT MOTOR

Vs ouT1 ouT2
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RIGHT MOTOR




BOTH MOTORS FORWARD

(MOVE FORWARD)
1 BOTH MOTORS BACKWARD
(MOVE BACKWARD)
1 RIGHT MOTOR BACKWARD

LEFT MOTOR FORWARD
(TURN RIGHT)

—= 1 1 0 RIGHT MOTOR FORWARD
LEFT MOTOR BACKWARD
(TURN LEFT)
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ff:Iﬂterrupter sensor modified to be a reflective sensor

;..0_ ~950nm wavelength

o Izlens fitted to emitter and detector of focal length of
mm
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MINIMUM DISTANCE BETWEEN SENSORS IS 1cm
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. HE NO SURFACE-LOGIC
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THE MI_CRBCONT

" No surface is detected Stop the motors

¢ * X  No line is detected Execute the no line code
N (specially designed
| algorithm)
0 0 A detects the line Sharp turn left
0 0 1 Bdetectstheline Sharp turn right
— "0 0 1 0 Cdetectstheline Turn left
— ‘Uz_—?_D‘ 0 1 1 Ddetectstheline Turn right
- 0 0 1 0 0 Edetectstheline Move left
0 0 1 0 1 F detects the line Move right
0 0 1 1 0 G detects the line Go straight
0 0 1 1 i Forbidden state Software reset the processor
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SHARF TURH GO
RIGHT STRAIGHT MOVE RIGHT
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S | INE FIND MODE®




appriximating
a sharp bend

T |

ROBOT'S TRAJECTORY







( ST ART )
e ) O,

-9 o Tnitialize ports appropriately
met COP1 & CCPE modules as
FAAT I

o  Tnitialize P period to 200 =

o Tnitialize timer O to overflow
every 2. lmms
Enable TIMED overflow interrupt

Clear! Initialize temporary

registers

Watt for interrupt

:
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LAOTOR

SHAEREFP TUUEM LEFT
Left motor = reverse,
Fight motor = forward,

Eoth motors = high speed.

SHAEREP TUEMN FEIGHT
Left motor = forward,
Fight motor = rewverse,

Eoth motors = high sveed.

TUOEM LEFT

Both motors = forward
Letft motor = zero speed
Fight motor = high speed

TUOEM EISHT

Both motors = forward
Left motor = high speed
Fight motor = zero speed

MOWE LEFT

Eoth motors = forward
Left motor = low speed
Fight motor = high speed

MNMOWE EIGHT

Eoth motors = forward
Left motor = high speed
Fight motor = lowr speed

Cmd ™S

=110 /

S0 STEATGHT
EBEoth motors = forward
Eoth motors = high speed

Mo

Feport Error

Feport no error
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SNESthial automated equipment carriers
SALILC oSz _.ed cars.

*‘

SHOUI guides in museums and other similar
= __,IE D 1cat|ons

= -Second wave robotic reconnaissance
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LIM_@TIONS} -

SRGheiceofilineidsimadesinithe hardware

GlISHECLioN and cannot be changed o)V software
J ,JJJl)rJ: IS difficult, and it is not easy to set a

P~

IENICl T alue

SHhe ¢ ‘steering mechanism is not easily
==t iplemented in huge vehicles and impossible for

= non-electric vehicles (petrol powered).

et
. —_—

& Few curves are not made efficiently, and must
be avoided.

a)
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K Of a four wheel drive, makes it not
j for a rough terrain.

- J,) 2 0f IR even though solves a lot of
==l ‘oblems pertaining to interference,

T -

-‘ akes It hard to debug a faulty sensor.

__.——

et W

~® [ack of speed control makes the robot
unstable at times.



FUTURE SCOPEs= =

> uf‘wv"“‘“ ontrol of the line type (dark or

r))j:nc'" 4
SR @bstacle detecting sensors” to avoid
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—=——ojg sical obstacles and continue on the
= Jme

e Distance sensing and position logging &
transmission.
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follows a line as demonstrated

er overcomes problems such as
Iand syndrome” and line breaks.

F;)’E —hardware and software works as
=i esngned
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egan mlng and Customizing the PIC
meche by Myke Predko

- Hr(“ J ro Mid-Range MCU Family.
-~ Re erence Manual by MICROCHIP

'-.%.PIC Robotics, A beginner’s guide to
= = robotics projects using the PICmicro by
Jonn lovine
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Ie Robotics Society Encoder library of
rtlcles
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= Dz 1as Personal Robotics Group. Most of these
Jtorlals and articles were referred.

K Go Robotics.NET, this page has many useful
links to robotics articles.


http://www.seattlerobotics.org/encoder/library.html
http://www.dprg.org/articles/index.html
http://www.gorobotics.net/articles/index.php
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SNecriIEGIE IVIellon  RoBOLICS CIub Th|s IS the links
PEUE w h |ots of useful resources
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J Filis age IS called the “Micro-mouse Handbook™
—ar lan excellent tutorial for small scale robotics.

=
= Th|s IS the main website of microchip.
- Thousands of application notes, tutorials &

manuals can be found here.
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http://www.roboticsclub.org/links.html
http://www.drtak.org/teaches/UCD/book/book/
http://www.microchip.com/




