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OBSTACLE AVOIDING ROBOT

SUBBMITTED BY:

INTRODUCTION:


This is an obstacle avoiding robot which works on the principle that on having obstacle in its path, it stops there before colliding the obstacle and makes backward motion for some time and then takes left turn and follows its path. This all is carried out through infrared sensors. In infrared sensors we have a transmitter and a receiver. The transmitter continuously transmits infrared rays and on confronting obstacle, the rays are reflected and received by receiver connected in parallel order with transmitter. The receiver then sends the variation which it makes in voltage to comparator and then to microcontroller which further sends signal to relays for controlling motors.
CONSTRUCTION:

CHASIS:

In order to make a robot, a simple four wheels buggy was made and two motors on either sides were connected with two shafts driving both left and right tires.

CIRCUIT:


Starting from infrared sensors, a transmitter was connected to ground and voltage via 330ohm resistor in forward bias. On the other hand a receiver was connected via 1k ohm resistor in reverse bias. The positive end of receiver was connected to LM324n (comparator ic) which changes small variations by those detections on receiver into 0 and +5 volts. The output was taken in with the comparison with voltage source connected via variable resistor for scalling the difference and fed in 7400 ic which comprises of NAND gates for inverting the output because the interrupts on microcontroller works on inverted order; from high to low and then provided it to micro controller for required operation. Micro controller provides continuously 0 volts to relays for making forward motion on motors on either side as relays were adjusted to work on inverted logic. On receiving interrupt, the microcontroller makes the motors to work in the opposite direction for backward motion for some time and then makes the left only motors on by send 0 volts on the respective port to make left motion for changing direction and then provides the switching to relays to continue their forward motion. The relays are made to work by connecting the inputs transistors via 4.7k ohms resistors which on respective requirements makes the voltage provided to motors and then make them ground.
STEPS FOLLOWED:


All the circuitry was first implemented on breadboards and the sensors were scaled for obstacle detection while checking the variations on oscilloscope and then making the adjustments. Requirements for using the microcontroller without training kit were met on breadboard and after having that relays were also tested. Then all the circuits were combined together and connected with batteries through regulators for reducing 9 volts to 5 volts on PCB boards by solding all the components together and interconnecting them. 


Finally all the circuits on PCB along with batteries were mounted on buggy and the required physical adjustments were made.  
CODE FOR MICROCONTROLLER:


ORG 00H


LJMP MAIN


ORG 0003H


LJMP OBSTAC

MAIN:MOV IE,#81H


MOV R1,#5


MOV R6,#2


;MOV P2,#0FFH


MOV A,#0FFH


MOV P1,A

FRD:
CLR P1.3


CLR P1.1


SETB P1.2


SETB P1.4


SJMP FRD

OBSTAC:
MOV A,#0FFH


MOV P1,A


CLR P1.2


CLR P1.4


ACALL BACK


MOV A,#0FFH


MOV P1,A


CLR P1.3


ACALL LEFT


MOV A,#0FFH


MOV P1,A


RETI

BACK:
MOV R2,#20

GO:
MOV R3,#200

DO:
DJNZ R3,DO


DJNZ R2,GO


DJNZ R1,BACK


RET

LEFT:
MOV R2,#10

SO:
MOV R3,#200

WO:
DJNZ R3,WO


DJNZ R2,SO


DJNZ R6,LEFT


RET


END

CONCLUSION:

This is the first step of making intelligent robots capable of making their own decisions on the situations provided. It can have many uses in practicle fields, from teenagers’ toy cars to robots working in industries and even in wars. It can be further improved to have more decision taking capabilities and thus could be used in big industries and in the modern warfares for spying and carrying weapons.

DATASHEET:

LM324N:

DESCRIPTION

The LM124/SA534/LM2902 series consists of four independent,

high-gain, internally frequency-compensated operational amplifiers

designed specifically to operate from a single power supply over a

wide range of voltages.

UNIQUE FEATURES

In the linear mode, the input common-mode voltage range includes

ground and the output voltage can also swing to ground, even

though operated from only a single power supply voltage.

The unity gain crossover frequency and the input bias current are

temperature-compensated.

FEATURES

Internally frequency-compensated for unity gain

Large DC voltage gain: 100 dB

Wide bandwidth (unity gain): 1 MHz (temperature-compensated)

Wide power supply range Single supply: 3 VDC to 30 VDC or dual

supplies: 1.5 VDC to 15 VDC

Very low supply current drain: essentially independent of supply

voltage (1 mW/op amp at +5 VDC)

Low input biasing current: 45 nADC (temperature-compensated)

Low input offset voltage: 2 mVDC and offset current: 5 nADC

Differential input voltage range equal to the power supply voltage

Large output voltage: 0VDC to VCC–1.5 VDC swing

PIN CONFIGURATION

D, DH, and N Packages
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Figure 1. Pin configuration.

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #

14-Pin Plastic Dual In-Line Package (DIP) –55C to +125 C LM124N SOT27-1

14-Pin Plastic Small Outline (SO) Package –25 C to +85 C LM224D SOT108-1

14-Pin Plastic Dual In-Line Package (DIP) –25 C to +85 C LM224N SOT27-1

14-Pin Plastic Small Outline (SO) Package 0 C to +70 C LM324D SOT108-1

14-Pin Plastic Thin Shrink Small Outline Package (TSSOP) 0 C to +70 C LM324DH SOT402-1

14-Pin Plastic Dual In-Line Package (DIP) 0 C to +70 C LM324N SOT27-1

14-Pin Plastic Small Outline (SO) Package 0 C to +70 C LM324AD SOT108-1

14-Pin Plastic Dual In-Line Package (DIP) 0 C to +70 C LM324AN SOT27-1

14-Pin Plastic Small Outline (SO) Package –40 C to +85 C SA534D SOT108-1

14-Pin Plastic Dual In-Line Package (DIP) –40 C to +85 C SA534N SOT27-1

14-Pin Plastic Small Outline (SO) Package –40 C to +125 C LM2902D SOT108-1

14-Pin Plastic Dual In-Line Package (DIP) –40 C to +125 C LM2902N SOT27-1

14-Pin Plastic Thin Shrink Small Outline Package (TSSOP) –40 C to +125 C LM2902DH SOT402-1

Philips Semiconductors Product data

LM124/224/324/324A/
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT

VCC Supply voltage 32 or 16 VDC

VIN Differential input voltage 32 VDC

VIN Input voltage –0.3 to +32 VDC

PD Maximum power dissipation, Tamb = 25 C (still-air) 1

N package 1420 mW

D package 1040 mW

DH package 762 mW

Output short-circuit to GND one amplifier2

Continuous

VCC < 15 VDC and Tamb = 25 C

IIN Input current (VIN < –0.3 V) 3 50 mA

Tamb Operating ambient temperature range

LM324/324A 0 to +70 C

LM224 –25 to +85 C

SA534 –40 to +85 C

LM2902 –40 to +125 C

LM124 –55 to +125 C

Tstg Storage temperature range –65 to +150 C

Tsld Lead soldering temperature (10 sec max) 230 C

NOTES:

1. Derate above 25 C at the following rates:

N package at 11.4 mW/C

D package at 8.3 mW/C

DH package at 6.1mW/C

2. Short-circuits from the output to VCC+ can cause excessive heating and eventual destruction. The maximum output current is approximately

40 mA, independent of the magnitude of VCC. At values of supply voltage in excess of +15 VDC continuous short-circuits can exceed the

power dissipation ratings and cause eventual destruction.

3. This input current will only exist when the voltage at any of the input leads is driven negative. It is due to the collector-base junction of the

input PNP transistors becoming forward biased and thereby acting as input bias clamps. In addition, there is also lateral NPN parasitic

transistor action on the IC chip. This action can cause the output voltages of the op amps to go to the V+ rail (or to ground for a large

overdrive) during the time that the input is driven negative.
