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 Introduction With the increasing populations and easy accessibility of car, the number of car users has increased which generates the problem of parking around the shopping malls, hotels, and various other visiting places. The present conventional parking systems are unable to handle too much vehicles and it’s too much land consuming. For manually parking system we have to drive our car to find a free space which is time consuming, fuel wasting, and provide no security mean. For automated parking up till now we had, is land consuming, having some height above the ground, and requires some source of power for their working. To overcome all such we are presenting Advanced Automated Underground Parking System, occupying no land above the ground, and below that it have only two levels which significantly decreases its cost, as the digging cost increases with the depth. It is comprised of “Conveyor as parking pallet” and “3D Linear Actuator” for parking and back-out of the car from the ground to the parking pallet and viceversa, and smart system for keeping the record of parked car with their location for the retrieval.



Parking Parking is the act of stopping and disengaging a vehicle and leaving it unoccupied. Parking on one or both sides of a road is often permitted, though sometimes with restrictions. Parking facilities are constructed in combination with some buildings, to facilitate the coming and going of the buildings' users.1



Modes of Parking  Parallel  Perpendicular  Angle



Automatic Parking Automatic parking is an autonomous car maneuvering from a traffic lane into a parking place to perform parallel parking, perpendicular or angle parking. The automatic parking aims to enhance the comfort and safety of driving in constrained environments where much attention and experience is required to steer the car. The parking maneuver is achieved by means of coordinated control of the steering angle and speed which takes into account the actual situation in the environment to ensure collision-free motion within the available space.2



1 2



http://en.wikipedia.org/wiki/Parking http://emotion.inrialpes.fr/~paromt/infos/papers/paromtchik:laugier:iv:1996.pdf
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 Automated Parking System An automated car parking system (APS) is a mechanical system designed to minimize the area and/or volume required for parking cars. Like a multi-story parking garage, an APS provides parking for cars on multiple levels stacked vertically to maximize the number of parking spaces while minimizing land usage. The APS, however, utilizes a mechanical system to transport cars to and from parking spaces in order to eliminate much of the space wasted in a multi-story parking garage.3



Technologies used in Automated Parking System       



AVG System Crane System Puzzle System RGC System Shuttle System Silo System Tower System



AVG System Automated Guided Vehicle (AGV) technology is being used in automated parking and although AGVs have been used in automated warehousing for decades. Vehicles are parked on pallets in the parking modules which are collected from the parking modules by the AGVs driving beneath the vehicle pallet, lifting it, and then moving it out of the parking module into the system. Typically AVG System operate on solid, finished concrete floors and can move in both lengthways and sideways directions (X and Y planes) along fixed paths and are also able to rotate on the spot. This potentially allows for the vehicle pallets to be collected by an AGV from any direction, and with several AGVs operating on a floor, it also allows for multiple, simultaneous parking and retrieval movements along multiple paths. Vehicle elevators are used within the system to move the vehicle pallets with or without an AGV.4



Crane System Crane parking systems utilize a single mechanism to simultaneously perform the horizontal and vertical movements of the vehicle to be parked or retrieved in the parking system. The simultaneous horizontal and vertical movements allow the vehicle platform to move to and from one parking spot to another very quickly. The crane mechanism moves horizontally on rails, 3 4



Patrascu, Daniel (2010), "How Automated Parking Systems Work", Auto evolution, retrieved 2012-11-16



http://automatedparking.com/system-types/agv-systems/
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 typically located on the floor and ceiling of the parking system, and has a vertical elevator platform fitted where vehicles to be parked and retrieved are placed. This means that a floor-toceiling opening in the center of the system is required for the crane(s) to operate. The crane mechanism can move in line with the normal direction of a vehicle (a longitudinal system) or orthogonal to it, i.e. sideways (a transverse system) depending on the site constraints. If higher throughput or redundancy is required, crane systems can also have two cranes running parallel to one another should the site constraints allow it. As there is typically only one mechanism for the parking and retrieval of vehicles the system redundancy is potentially low but back-up motors, switches, etc. can be installed to increase the system’s redundancy. Turning devices can be fitted under the vertical elevator platform should this be required.5



Puzzle System Puzzle systems offer the densest form of automated, typically utilizing around 95% of the floor area, and are often used in smaller systems. In a horizontal puzzle system a grid of pallets covers a solid floor, or steel frame, and each pallet is supported by a set of rollers and belts that are driven by motors fitted to the support frames underneath each pallet location. The rollers and belts maneuver the pallets until the pallet with the required vehicle on is maneuvered to the desired location, e.g. parking module, elevator, etc. The pallet support frames are installed in all possible parking positions and typically there are two fewer pallets than support frames per floor which provides the necessary free spaces to maneuver the pallets. Puzzle systems also provide flexible layout options as the system configuration is highly adaptable as a pallet can be maneuvered from one support frame to an adjacent on in any direction. This means the system shape can vary greatly, instead of being rectangular or square, puzzle systems can also be “T” shaped, “U” shaped, “L” shaped, “H” shaped, etc. as long as there is a route for pallets to get from their current location to their destination location via an adjacent support frame. This also makes maneuvering around structural members possible that may not otherwise be possible with other system types. Scissor Lifts are typically used in puzzle systems as they allow the pallets to move on and off the lift platforms in all directions. Electrical cantilevered lifts can also be used but the pallet movements on and off the lift platform are more restricted.6



RGC System Nowadays Rail Guided Cart (RGC) technology is being used in automated parking. The RGCs operate in a similar ways to Automated Guided Vehicle (AGVs) except the RGCs are less complex and more robust than AGVs and therefore more cost effective and more reliable. Vehicles are parked on pallets in the parking modules which are collected from the parking modules by the RGCs driving beneath the vehicle pallet, lifting it, then moving it out of the 5 6



http://automatedparking.com/system-types/crane-systems/ http://automatedparking.com/system-types/puzzle-systems/
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 parking module into the system. The number of RGCs in the system is flexible and can be based around the client’s throughput and budgetary requirements. Typically RGC systems operate on solid concrete floor and can move in both lengthways and sideways directions (X and Y planes) along small guide rails fitted to the floor. Vehicle elevators are used within the system to move the vehicle pallets with or without an RGC.7



Shuttle System Shuttle systems utilize autonomous shuttles and elevators to park and retrieve vehicles. The number of shuttles in the system is typically flexible and is based around the client’s throughput and budgetary requirements. The shuttles move horizontally in a shuttle lane, which is either a recess in a solid floor or a set of rails in a steel or concrete structure, to a designated location. A robot, or pallet exchanger, or conveyor belts, located on the shuttle then park or retrieve a vehicle at the designated location by moving the vehicle from or to the shuttle and the parking space. Typically there is a single row of vehicles either side of the shuttle lane but for increased parking density a second row of vehicles can be added. The retrieval process for the second row of vehicles is slower than for the first row as the robot has a longer distance to travel to retrieve the vehicle and there may be a vehicle parked in the front of the vehicle to be retrieved, which has to be removed before the vehicle in the second row can be retrieved. A third row of cars can be added but the retrieval process is very slow. When a vehicle is required to be moved from one level of the system to another there are two options for achieving this, one with vehicle elevators and the other with shuttle elevators. When vehicle elevators are used a shuttle moves adjacent to a vehicle elevator and deposits the vehicle on the vehicle elevator platform. The vehicle elevator then moves the vehicle to the designated parking level and another shuttle collects the vehicle from the vehicle elevator. In this option shuttles remain on their assigned levels, therefore at least one shuttle is required per parking level which can make redundancy an issue if only one shuttle is used per level. The system throughput can be very high when vehicle elevators are used in this configuration. When shuttle elevators are used the shuttle moves with the vehicle on to a shuttle elevator located at either end of the shuttle lane. The shuttle elevator moves to the designated level whereupon the shuttle with the vehicle moves off the shuttle elevator to a designated location. In this option the shuttles are free to go to and from any level in the system allowing for fewer shuttles than parking levels and greater redundancy. However the shuttle elevators are often the system bottlenecks and throughput is much lower than with vehicle elevators. Turning the vehicles can be done in the parking module, on a shuttle or at a location within the parking system.8



7 8



http://automatedparking.com/system-types/rgc-systems/ http://automatedparking.com/system-types/shuttle-systems/
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 Silo System Silo systems are cylindrical systems typically with a single, centrally positioned mechanism used to park and retrieve vehicles. The central mechanism moves vertically and rotates simultaneously allowing the vehicle platform to move to and from one parking spot to another very quickly. Typically silo systems are installed underground, and are most suitable where soil conditions are particularly unfavorable, but can also be installed above ground. Single or multiple parking modules are possible with silo systems but typically only one vehicle can be parked or retrieved at one time. As there is only one mechanism for parking and retrieving vehicles, and little possibility of adding another, system redundancy can be an issue.9



Figure 1 Silo System



Tower System Tower System typically consist of a vehicle elevator with a parking space either side of the elevator shaft. This configuration is repeated over a number of levels to complete the parking tower. Typically there is a parking module located on the ground floor, where the vehicle is turned, and the vehicle elevator simple raises to one of the parking levels of the tower and deposits the vehicle sideways into a parking space. This process is reversed to retrieve a vehicle. As there is a single mechanism to park and retrieve vehicles system redundancy is an issue with tower systems.10



Figure 2 Tower System 9



http://automatedparking.com/system-types/silo-systems/ http://automatedparking.com/system-types/tower-systems/
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 Types of Vehicle Transfer Method in Automated Parking System    



Combs Conveyor Belts Lifting Arms Pallets



Combs Combs or fingers are another method of lifting a vehicle under its tires so it can be moved within the automated parking system. A vehicle is parked on a flat surface containing combs located in the floor of the parking module. Typically when the vehicle is ready to be parked, a section of the parking module floor is lowered to allow a robot with combs to drive underneath the vehicle. Combs on the robot are then raised through the gaps of the floor combs, to lift the vehicle, before the robot returns to the parking mechanism with the vehicle.11



Figure 3 Combs



Conveyor Belts Conveyor belts, or rollers, are sometimes used for vehicle transfer where conveyor belts are typically located in the parking module or parking space and the parking mechanism. 12



Figure 4 Conveyor Belts



11 12



http://automatedparking.com/vehicle-transfer/combs/ http://automatedparking.com/vehicle-transfer/conveyor-belts/
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 Lifting Arms Lifting arms are sometimes used to cradle the vehicle tires when lifting a vehicle so it can be moved within the automated parking system. A vehicle is parked on a flat surface or car stand in the parking module before 13 being collected by part of the parking mechanism.



Figure 5 Lifting Arms



Pallets Vehicle pallets are probably the most common method of vehicle transfer in automated parking systems. The vehicle is parked on the pallet in the parking module and the automated parking system moves the pallet around the system without touching the vehicle. 14



Figure 6 Pallets



13 14



http://automatedparking.com/vehicle-transfer/lifting-arms/ http://automatedparking.com/vehicle-transfer/pallets/
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 History The earliest use of an APS was in Paris, France in 1905 at the Garage Rue de Ponthieu. The APS consisted of a groundbreaking multi-story concrete structure with an internal elevator to transport cars to upper levels where attendants parked the cars. In the 1920s, a Ferris wheel-like APS called a paternoster system became popular as it could park eight cars in the ground space normally used for parking two cars. Mechanically simple with a small footprint, the paternoster was easy to use in many places, including inside buildings. At the same time, Kent Automatic Garages was installing APS with capacities exceeding more than a 1,000 cars. APS saw a spurt of interest in the U.S. in the late 1940s and 1950s with the Bowser, Pigeon Hole and Roto Park systems. In 1957, 74 Bowser, Pigeon Hole systems were installed, and some of these systems remain in operation. However, interest in APS in the U.S. waned due to frequent mechanical problems and long waiting times for patrons to retrieve their cars, Interest in APS in the U.S. was renewed in the 1990s, and there are 25 major current and planned APS projects (representing nearly 6,000 parking spaces) in 2012. While interest in the APS in the U.S. languished until the 1990s, Europe, Asia and Central America had been installing more technically advanced APS since the 1970s. In the early 1990s, nearly 40,000 parking spaces were being built annually using the paternoster APS in Japan. In 2012, there are an estimated 1.6 million APS parking spaces in Japan. The ever-increasing scarcity of available urban land (urbanization) and increase of the number of cars in use have combined with sustainability and other quality-of-life issues to renew interest in APS as alternatives to multi-story parking garages, on-street parking and parking lots.1516



Figure 7 Pigeon Hole Parking (1953)
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Sanders McDonald, Shannon."Cars, Parking and Sustainability", The Transportation Research Forum http://www.trforum.org/.Retrieved on 16 October 2012. 16 Hamelink, Ir. Leon J. (2011), The Mechanical Parking Guide 2011, ISBN 1-466-43786-3
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 Advanced Automated (Underground) Parking System It is smart automated parking system. It has only two underground levels, and rows and columns can be varying according to the requirements. It uses the 3-D Linear Actuator arrangement for parking and back-out of the vehicle from the parking pallet, and can move in all directions, which make it more flexible than any available aisle of the parking system. Conveyor system are mounted on the parking pallet and the aisle arrangement, and used for transferring the vehicle between the aisle and the parking pallet. It uses the complex set of microcontrollers for tracking and keeping the record of the vehicle, and assigns every vehicle a particular location for their retrieval.



Working A slot of size equal to the car having conveyor is give near malls, hotels, avenues, etc. Vehicle for parking is parked at that parking slot; with the help of sensor smart system detect the presence of vehicle and start the linear actuator, which takes its to the underground. Transfer system i.e. conveyor transfer the vehicle from the parking slot to the aisle. Aisle is consisting of 3-D linear actuators arrangement, which make the 3-D motion of the aisle possible. Smart system actuate the aisle correspond to the near vacant pallet and transfer the vehicle with the help of conveyor. It is divided into two major groups:  Mechanical  Electrical
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 Mechanical List of Raw Material Used Table 1 Raw Material



S. No.



Name



Description



Specification



1



MS Flat



Iron Slab



Height = 50mm, Width = 5mm



2



MS Flat



Iron Slab



Height = 40mm, Width = 5mm



3



Plain Rod



Iron Shaft



Diameter = 16mm



4



Plain Rod



Iron Shaft



Diameter = 13mm



5



Plain Rod



Iron Shaft



Diameter = 40mm



6



Sheet



Iron Sheet



250*240mm2



7



Bearing



Ball Bearing



External Diameter = 37mm



8



Bearing



Ball Bearing



External Diameter = 25mm



9



Bolt/Nut



Diameter = 9mm



10



Bolt/Nut



Diameter = 7mm



11



Bolt/Nut



Diameter = 4mm



12



L-angle Joint



13



Split Pin



2*2mm2



14



Clamp



Inside Diameter = 10mm



15



Nut



Diameter = 13mm



L-joint



Length = 40mm, width = 15mm
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 Snap Shots of Raw Materials



Figure 8 Clamp



Figure 9 Nut/Bolt (4mm)



Figure 12 Shaft (16mm)



Figure 14 Ball Bearing(37mm) Bearing (25mm)



Figure 10 Nut/Bolt (7mm)



Figure 11 Nut (13mm)



Figure 13 Nut/Bolt (9mm)



Figure 15 L-angle



Figure 16 Split Pin



Figure 17 Ball
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 List of Various Components Conveyor Specification: Length = 250mm Breath = 240mm



Figure 18 Conveyor Without Belt



Figure 19 Conveyor



19



 Left Conveyor Slab



It is the left side of conveyor which having a hole of diameter 35mm for the ball bearing, a hole of 15mm diameter for the DC geared motor, two holes for the 6mm bolt for cell assembly, and a hole of 9mm for connecting the left side of the conveyor to the right side. Specifications: Length = 250mm Height = 50mm Width = 5mm



Figure 20 Left Conveyor Slab



Right Conveyor Slab



It is the right side of conveyor which having two holes of diameter 35mm for the ball bearing, two holes for the 6mm bolt for cell assembly, and a hole of 9mm for connecting the left side of the conveyor to the right side. Specifications: Length = 250mm Height = 50mm Width = 5mm



Figure 21 Right Conveyor Slab



Motor Shaft



It has a hole of 6mm for motor shaft on one face, a hole of 2mm for pin connection with motor, and turning on both sides up to 20mm. Specifications: Length = 135mm Mid-Diameter = 16mm Extreme Diameter = 14mm
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 Figure 22 Motor Shaft



Idle Shaft



It has two holes of 2mm for pin connections on its extreme end, and turning on both sides up to 20mm. Specifications: Length = 135mm Mid-Diameter = 16mm Extreme Diameter = 14mm



Figure 23 Idle Shaft



Conveyor Belt



It is made from the bike tube and joins together with glue and stapler pin. Specifications: Length = 160mm Breath = 110mm



Figure 24 Conveyor Belt
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 Cell It is consists of two conveyors one above the other and fixed 100mm apart about vertical axis with the help of MS Flat. Specifications: Length = 200mm Breath = 250mm Height = 400mm



Figure 25 Cell
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 Row It is consists either four cells or three cells. In our Parking model we have a 4-Cells row and two 3-Cells row, which are fixed together with the help of MS Flat, L-joint, and Nut/Bolts.



Figure 26 Row consist of 4 Cells



Parking Slot It is consists of two metal sheets one for lower support to the linear actuators and one as jig for conveyor.



Figure 27 Parking Pallet
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 Lowe Part



It is consists of 4 Double Ball Bearing arrangements fixed at extreme corner, a metal sheet, and 4-linear actuators, which impart the motion to the Upper Part between avenues to the aisle. Specifications: Length = 250mm Breath = 240mm



Figure 28 Slot Lower Part



Upper Part



It is consists of 4 Nuts of 13mm fixed at extreme corner, a metal sheet, and Jigs arrangement for Conveyor. Conveyor transfers the vehicle between the Slot and the Aisle. Specifications: Length = 250mm Breath = 240mm



Figure 29 slot Upper Part



3-D Linear Actuators Arrangements (Aisle) It’s a complete assembly for imparting the vertical motion to the pallet, which is consist of Conveyor for the transferring the vehicle. 2-Linear actuators arrangements which make the pallet 2-Degree motion possible.
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 Pallet



It is consists of two metal sheets one having the Jig for conveyor and one having the bearing arrangements for Linear Actuators fixed at extreme corner. Specifications: Length = 240mm Breath = 250mm Height = 400mm



Figure 30 Pallet



Upper Part



It is consists of 4 Double Ball Bearing arrangements fixed at extreme corner, a metal sheet, 4linear actuators (which impart the motion to the Upper Part between avenues to the aisle), nut arrangements for the Linear Actuators. Specifications: Length = 250mm Breath = 240mm



Figure 31 Pallet Upper Part



25



 Lower Part



It is consists of 4 Nuts of 13mm fixed at extreme corner, a metal sheet, and Jigs arrangement for Conveyor. Conveyor transfers the vehicle between the Slot and the Aisle. Specifications: Length = 250mm Breath = 240mm



Figure 32 Pallet Lower Part



2-D Linear Actuators



It provide the 2-D motion in the horizontal plane to the pallet, so it can move to the nearest vacant parking pallet. Actuator Bolt



It has the pitch equal to the 12 rotation gives one inch movements. Specifications: Length = 1100mm, and 140mm Diameter = 13mm



Figure 33 Actuator Bolt



Actuator Nut It is consists of square pipe with nut welded on both sides, and two clamp for other actuator bolts.
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 Figure 34 Actuator Nut



Electronics Part



Table 2 Electrical Components



Components Required



Quantity



DC geared Motor



25



DC geared High Torque



8



AVR Microcontroller (16 bit)



35



8051 Microcontroller



35



Controller Base



70



L293D



50



IC 7805



50



Wire(Rainbow And Copper) Resistor



4 boxes



Capacitors(10 uf, 0.1 uf,100 uf)



50 per set



Potentiometer



20



Transformer(12v)



6



Diodes



30



LM35



10



IC 7812



10



PCB Board(15*20)



30



Connecting Pins And Connectors



As per Req



IR sensors



4 boxes



LED s



2 boxes



Soldering Rod(Thin pin and Blunt pin)



1 each



27



 Desoldering Machine



1



Gum (Paste)



For soldering req



Wire



As per req



Burner(8051 and AVR)



1 each



AVR Microcontroller The AVR core combines a rich instruction set with 32 general purpose working registers. All the 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed in one single instruction executed in one clock cycle. The resulting architecture is more code efficient while achieving throughputs up to ten times faster than conventional CISC microcontrollers. The ATmega16 provides the following features: 16K bytes of In-System Programmable Flash Program memory with Read-While-Write capabilities, 512 bytes EEPROM, 1K byte SRAM, 32 general purpose I/O lines, 32 general purpose working registers, a JTAG interface for Boundaryscan, On-chip Debugging support and programming, three flexible Timer/Counters with compare modes, Internal and External Interrupts, a serial programmable USART, a byte oriented Twowire Serial Interface, an 8-channel, 10-bit ADC with optional differential input stage with programmable gain (TQFP package only), a programmable Watchdog Timer with Internal Oscillator, an SPI serial port, and six software selectable power saving modes. The Idle mode stops the CPU while allowing the USART, Two-wire interface, A/D Converter, SRAM, Timer/Counters, SPI port, and interrupt system to continue functioning. The Power-down mode saves the register contents but freezes the Oscillator, disabling all other chip functions until the next External Interrupt or Hardware Reset.



8051 Microcontroller The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K bytes of Flash programmable and erasable read only memory (PEROM). The device is manufactured using Atmel’s high-density non-volatile memory technology and is compatible with the industrystandard MCS-51 instruction set and pinout. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional non-volatile memory programmer. By combining a versatile 8-bit CPU with Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides a highly-flexible and cost-effective solution to many embedded control applications.
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 L293D



Figure 35 L293D



L293D is a dual H-bridge motor driver integrated circuit (IC). Motor drivers act as current amplifiers since they take a low-current control signal and provide a higher-current signal. This higher current signal is used to drive the motors. L293D contains two inbuilt H-bridge driver circuits. In its common mode of operation, two DC motors can be driven simultaneously, both in forward and reverse direction. The motor operations of two motors can be controlled by input logic at pins 2 & 7 and 10 & 15. Input logic 00 or 11 will stop the corresponding motor. Logic 01 and 10 will rotate it in clockwise and anticlockwise directions, respectively. Enable pins 1 and 9 (corresponding to the two motors) must be high for motors to start operating. When an enable input is high, the associated driver gets enabled. As a result, the outputs become active and work in phase with their inputs. Similarly, when the enable input is low, that driver is disabled, and their outputs are off and in the high-impedance state.



LM35



Figure 36 LM35



LM35 is a precision IC temperature sensor with its output proportional to the temperature (in oC). The sensor circuitry is sealed and therefore it is not subjected to oxidation and other processes. With LM35, temperature can be measured more accurately than with a thermistor. It also possess low self-heating and does not cause more than 0.1 oC temperature rise in still air.The
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 operating temperature range is from -55°C to 150°C. The output voltage varies by 10mV in response to every oC rise/fall in ambient temperature, i.e., its scale factor is 0.01V/ oC.



IC 7812



Figure 37 IC7812



Positive voltage regulator capable of delivering 12V@1Amps. Specifications:    



Input Voltage Max: 14-36V Maximum Output current: 1A Maximum Power dissipation :15W(at 25degree C) Package Type: TO220







IC 7805



Figure 38 IC7805



7805 integrated circuit is meant for converting a high input voltage to 5 volt output. The IC works in the range of 5 volts to 24 volts. As I explained before that we are going to use voltage
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 source higher than that of circuit requirement, so in order to have voltage level of 5 volts we are using 7805 IC. The last two digits of his IC i.e. ‘05’ indicate the value of output voltage.



IR Sensor



Figure 39 IR Sensor



Figure 40 Parking Sensor Receiver







The IR detector only sends a "pin low" while a suitable signal is present. Since the BASIC Stamp cannot multitask, this would seem to present a problem (you must stop the FREQOUT routine to check the pin state). However, the IR detector has a longer "rebound" time for signals of uneven on/off times (such as that produced by the unfiltered FREQOUT routine).
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Object Detection (Breaking the Beam):



Figure 41 Object Detection



'{ $STAMP BS2 } ir_detect VAR BIT LOW 7 loop: PAUSE 50 FREQOUT 7, 1, 38500 ir_detect = IN8 IF ir_detect = 0 THEN unbroken DEBUG home, "Beam is broken; object detected. GOTO loop



"



unbroken: DEBUG home, "Beam is unbroken; object not detected." GOTO loop



Power Supply circuit using IC 7805 and 7812
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 Figure 42 Power Supply circuit using IC 7805 and 7812



This is a circuit of a lab power supply using LM7805, LM7812 ICs. The circuit is very simple to build and can be used for many purposes. The circuit is using LM 78xx series voltage regulator ICs which perform DC to DC converter or DC to DC step down tasks in electronic circuits. The circuit is ideal to use as a voltage source for different experiments in lab. The output current of these ICs are upto 1A. The input voltage can be any from 15 to 35 volt DC but it is better to apply 2 to 3 volt higher input voltage than output because the voltage difference will change in to heat dissipation from the IC. For more voltage difference between input and output use suitable heat sinks with the ICs. These ICs contain a built in overheat protection which will shut down the IC automatically by overheat if heat sink is not sufficient. These ICs also contain short circuit protection which will protect it if there is any short circuit during experiment.



Interfacing DC Motor with PIC microcontroller



Figure 43 Interfacing DC Motor with PIC microcontroller



#include sbit sw1=P2^0; sbit sw2=P2^1; sbit L293D_A = P1^0;



//Make positive of motor
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 sbit L293D_B = P1^1; sbit L293D_E = P1^2;



void rotate_f(void); void rotate_b(void); void breaks(void); void delay(void);



//Make negative of motor 0 //Enable L293D



//Forward run funtion //Backward run function //Motor stop function //Some delay



void main(){ P2=0xFF; P1=0x00; //Our main function while(1){ //Infinite loop



if(sw1==1 && sw2==0) { rotate_f(); //Run forward delay(); //Some delay breaks(); //Stop delay(); //Some delay } if(sw2==1 && sw1==0) { rotate_b(); //Run Backwards delay(); //Some delay breaks(); //Stop delay(); //Some delay } } } void rotate_f() {



//rotate forward
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 L293D_A = 1; L293D_B = 0; L293D_E = 1;



//Make positive of motor 1 //Make negative of motor 0 //Enable L293D



} void rotate_b() { L293D_A = 0; L293D_B = 1; L293D_E = 1; } void breaks() { L293D_A = 0; L293D_B = 0; L293D_E = 0; }



//rotate backward //Make positive of motor 0 //Make negative of motor 1 //Enable L293D



//stop motor //Make positive of motor 0 //Make negative of motor 0 //Disable L293D



void delay() //Some delay... { unsigned char i,j,k; for(i=0;i
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 #include #include void delay(void); sbit motor_pin_1 = P2^0; sbit motor_pin_2 = P2^1; void main() { do { motor_pin_1 = 1; motor_pin_2 = 0; //Rotates Motor Anit Clockwise delay(); motor_pin_1 = 1; motor_pin_2 = 1; //Stops Motor delay(); motor_pin_1 = 0; motor_pin_2 = 1; //Rotates Motor Clockwise delay(); motor_pin_1 = 0; motor_pin_2 = 0; //Stops Motor delay(); }while(1); } void delay() { int i,j; for(i=0;i
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 } } } End



void main() { short duty1 = 16; //initial value for duty TRISD = 0xFF; //PORTD as input TRISC = 0x00; //PORTC as output TRISB = 0x00; //PORTB as output PORTB = 0x02; //Run motor in anticlock wise PWM1_Init(1000); //Initialize PWM1 PWM1_Start(); //start PWM1 PWM1_Set_Duty(duty1); //Set current duty for PWM1 while (1) // endless loop { if (PORTD.F0==0) //Checking the button pressed or not { Delay_ms(1); duty1++; // increment duty cycle PWM1_Set_Duty(duty1); //Change the duty cycle }
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 if (PORTD.F1==0) // Checking the button pressed or not { Delay_ms(1); duty1--; // decrement duty cycle PWM1_Set_Duty(duty1); } Delay_ms(10);} }
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 Sketch Parking System Top



Figure 44 Top View
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 Side



Figure 45 Side View



40



 Over view of Dimensions



Figure 46 Top view Specifications



Figure 47 Side view Specifications
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 Parking System Specifications           



Underground Parking, no land consumption (2 Underground Level). Less manufacturing Cost as the digging cost increases with the depth. Automatically operated parking system. System length can vary according to the requirements. Safe for user and cars (no narrow ramps, dark stairs, no damage caused by theft), Customizable arrangements of the transfer area. Very fast access time by use of conveyor as a transfer system. Different car heights possible. Easy operation with several control options. Suitable for residence and office building and for public parking. Following the idea of “Green-Parking”.



Future scope of automated car parking



In 2008, a report estimated that there were 600,000,000 cars in the world and by 2030 that number could be double to 1.2 billion in the same report it indicated that the biggest problem that auto industry would contend with is parking. There have been few improvements on the parking experience to keep up with the growth of vehicle ownership. Converting a flat open lot of space into parking was the first improvements and then building large building also knows as parking garage was the second. Since then, little have been done to find a new solution .those two systems have remained, until the invention of automated parking system. Automatic parking system is designed to be efficient. By not requiring space for cars to drive in and out And no space needed for pedestrians, this system can park the same or more cars than a traditional car garage twice as large. It’s believed that this system will solve the growing demand for parking worldwide. The automated parking system work very simply, a driver drives into the car park bay and the exit and leaves their car. The computerized system then activates lifts to take the car to the nearest open spot.in same manner anyone cat retrieve their car by swapping the card and the payment will cut for a particular time period of parking
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