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Abstract— This paper discussed the automated elevator 

control system using Arduino mega 2560. Many industries, 

commercial complex and apartment require elevator system 

to lift heavy mass or people. Hence the elevator system must 

be effective, reliable and less costly. It must have some 

advance feature for user-friendly application. The elevator 

system developed done all work as the presently the 

elevators are doing. But in addition it has good display 

system showing the occupancy in the trolley, time required 

to arrive to floor, present status of trolley, energy saving in 

light and fan when empty, locate itself to most served floor. 

Key words: automated elevator control system, Arduino 

mega 2560, Microcontroller 

I. INTRODUCTION 

The intent of paper to develop the system which is safe 

,reliable  and cost effective for small scale apartment, shops 

,industries for lifting / shifting of heavy mass. According, it 

is an objective of present invention to provide a system 

which should be fully automated i.e. less manual interfacing. 

Often there is a requirement of elevator system in industry 

and commercial complex for lifting up heavy mass. 

Microcontroller based automated tasks done this work very 

easily and reduces human work. It increases overall 

efficiency and productivity of industry. 

II. RELATED WORK 

In this exhaustive literature survey we come across the 

elevator system which currently working in the industry and 

in commercial complex and how they work. Also various 

data sheet like microcontroller 2560, LCD 16*2, 

diode/1N007, relay driver L293D, LM-7805(regulator IC). 

It has been observed that this system work 

improves the productivity ,accuracy and speed of work, also 

more consistent performance , reduce the labor work, reduce 

labor cost, ,achieving higher productivity and so on. I n line 

with this work we describes in this paper the description of 

elevator control system. 

 
Fig. 1: basic block diagram 

The basic block diagram, shown above depicts the 

arrangement of devices for the project. The power supply 

regulators convert the electricity provided externally into 

suitable magnitude for the microcontroller and other 

assembly. The motor interface to the microcontroller 

through relay circuit. The display unit actually displaying 

the trolley direction, floor position, time of delay, 

occupancy. Flex sensor is for display occupancy in the 

trolley. Floor call switch are for the calling of the trolleys. 

III. COMPONENTS 

A. Liquid Crystal Display: 

One of the best things about designing Arduino systems is 

the fact that they can operate independently of a computer. 

Up until now, it tethered to the computer to display any kind 

of information more complicated than an illuminated LED. 

By adding a liquid crystal display (LCD) to Arduino, it is 

more easily display complex information (sensor values, 

timing information, settings, progress bars, etc.) directly on 

Arduino project without having to interface with the serial 

monitor through the computer.LCD can be connected to 

Arduino and by using LiquidCrystal library we write text 

and arbitrary Custom characters on LCD. 

16x2 LCD is used i.e. it has 16 columns and 2 

rows. LCD has two main functions: 

(1) LCD is used to visualize the output of the 

application. So, we can write 16 characters in each 

line. Total 32 characters can be displayed on 16x2 

LCD. 

(2) LCD can also be used to check the output of 

different modules interfaced with the 

microcontroller. Thus LCD plays a very important 

role in a project to see the output and to debug the 

system module wise in case of system failure in 

order to rectify the problem 

PIN NUMBER PIN NAME PIN PURPOSE 

1 Vss Ground Connection 

2 Vdd 5+ Connection 

3 V0 Contrast adjustment 

4 RS Register Selection 

5 RW Read/Write 

6 EN Enable 

7 D0 Data Line 0 

8 D1 Data Line 1 

9 D2 Data Line 2 

10 D3 Data Line 3 
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11 D4 Data Line 4 

12 D5 Data Line 5 

13 D6 Data Line 6 

14 D7 Data Line 7 

15 A Backlight Anode 

16 K Backlight Cathode 

Table 1: LCD pin description 

1) The Pin Connections: 

The contrast adjustment pin changes how dark the display 

is. It connects to the center pin of a potentiometer. The 

register selection pin sets the LCD to command or character 

mode, so it knows how to interpret the next set of data that 

is transmitted via the data lines. Based on the state of this 

pin, data sent to the LCD is either interpreted as a command 

(for example, move the cursor) or characters (for example, 

the letter a). 

The RW pin is always tied to ground in this 

implementation, meaning that you are only writing to the 

display and never reading from it. 

The EN pin is used to tell the LCD when data is 

ready. 

Data pins 4–7 are used for actually transmitting 

data and data pins 0–3 are left unconnected. 

You can illuminate the backlight by connecting the 

anode pin to 5V and the cathode pin to ground if you are 

using an LCD with a built-in resistor for the backlight. If 

you are not, you must put a current-limiting resistor in-line 

with the anode or cathode pin. 

 
Fig. 2: LCD connection 

LCD has 2 power sources: 

(1) VCC and GND- Pin no’s 1 and 2 of LCD. They are 

used to drive the LCD. Normally current 

consumption is 3 mA. 

(2) VCC and GND- Pin no’s 15 and 16 of LCD. They 

are used to drive and adjust the backlight of 

LCD.100 mA is current consumption. 

B. DC Motor 

DC motor is a simple, robust electromechanical device 

which converts an electrical input into a physical, rotary 

output. The motor used at the output side is a 30 R.P.M, 12 

Volt, metal geared D.C. Motor. DC motors are used to drive 

the trolley up/down directions. 

1) Driving DCMotors 

DC motors, which can find in numerous devices around 

home, rotate continuously when a DC voltage is applied 

across them. Such motors are commonly found as the 

driving motors in radio control (RC) cars, and as the motors 

that make the discs spin in your DVD player. DC motors are 

great because they come in a huge array of sizes and are 

generally very cheap. By adjusting the voltage apply to 

them, can change their rotation speed. By reversing the 

direction of the voltage applied to them, can change their 

direction of rotation as well. This is generally done using an 

H-bridge. 

 
Fig. 3: driving DC motor 

Handling High-Current Inductive Loads DC motors 

generally require more current than the Arduino built-in 

power supply can provide, and they can create harmful 

voltage spikes due to their inductive nature. To address this 

issue first learn how to effectively isolate a DC motor from 

your Arduino, and then how to power it using a secondary 

supply. To drive a dc motor, we need a dc motor driver. This 

isL293D.At a time two DC motors are driven by using this 

DC motor drive. But, in our system we have to change the 

direction of rotation of wheels which is done by the 

changing the direction of the DC motors and at that time 

back EMF is generated. To protect the dc motor from a back 

EMF generated while changing the direction of rotation DC 

motor driver is used, it has an internal protection suit. 

C. Using an H-Bridge And L293d Chip: 

Any useful DC motor needs to be able to spin in two 

directions. To accomplish this, use a handy device called an 

H-bridge. The operation of an H-bridge can best be 

explained with a diagram (see Figure4.). 
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Fig. 4: H bridge operation 

Notice that the motor in combination with the four 

switches forms an uppercase H. Although the diagram 

shows them as switches, the switching components are 

actually transistors, similar to the ones you used in the 

previous exercise. Some additional circuitry, including 

protection diodes, is also built in to the H-bridge integrated 

circuit. The H-bridge has four main states of operation: 

open, braking, forward, and backward. In the open state, all 

the switches are open and the motor won’t spin. In the 

forward state, two diagonally opposing switches are 

engaged, causing current to flow from 9V, through the 

motor, and down to ground. When the opposing switches are 

flipped, current then runs through the motor in the opposite 

direction, causing it to spin in the opposite direction. If the 

H-bridge is put in the braking state, all residual motion 

caused by momentum is ceased, and the motor stops. 

1) Building An H-Bridge Circuit: 

The H-bridge chip use is the L293D Half-H driver. It can be 

use to control two DC motors. The pin-out and logic table 

from the part’s datasheet for L239D (see Figure 6) pin 

numbering on integrated circuits (ICs) always starts at the 

top-left pin and goes around the part counter-clockwise. 

Chips will always have some kind of indicator to show 

which pin is Pin 1, so that don’t plug the IC in upside-down. 

On through-hole parts (which is what you will use 

exclusively in this chapter), a half circle on one end of the 

chip indicates the top of the chip (where Pin 1 is located). 

Some chips may have a small circle marked next to pin one 

on the plastic casing in addition to, or instead of the half-

circle. 

 
Fig. 5: L293D pin description 

Let’s run through the pins and how using them:  

GND (Pins 4, 5, 12, & 13): The four pins in the 

middle connect to a shared ground between your 9V and 5V 

supplies. 

VCC2 (Pin 8): VCC2 supplies the motor current, so 

you connect it to 9V. 

VCC1 (Pin 16): VCC1 powers the chip’s logic, so 

you connect it to 5V. 

 1Y and 2Y (Pins 3 and 6): These are the outputs 

from the left driver. The motor wires connect to these pins. 

1A and 2A (Pins 2 and 7): The states of the 

switches on the left are controlled by these pins, so they are 

connected to I/O pins on the Arduino for toggling. 

1,2EN (Pin 1): This pin is used to enable or disable 

the left driver. It is connected to a PWM pin on the Arduino, 

so that speed can be controlled dynamically. 

3Y and 4Y (Pins 11 and 14): These are the outputs 

from the right driver. Because you are using the left driver 

only, you can leave these disconnected. 

3A and 4A (Pins 10 and 15): The states of the 

switches on the right are controlled by these pins, but you 

are using only the left driver in this example, so you can 

leave them disconnected. 

3,4EN (Pin 9): This pin is used to enable or disable 

the right driver. Because you will not be using the right 

driver, you can disable it by connecting this pin directly to 

GND. 

Confirm that the circuit is working before you 

program it by hooking up the enable pin to 5V, hooking up 

one of the A pins to ground, and the other A pin to 5V. You 

can reverse direction by swapping what the A pins are 

connected to. 

2) Operating an H-Bridge Circuit 

Next up, you write a program to control the motor’s 

direction and speed using the potentiometer and the H-

bridge. Ensure that correctly disable the H-bridge at the 

beginning of the function before changing the motor mode; 

doing so reduces the probability that will make a mistake 

and accidentally short out the H-bridge. Figure5.can quickly 

figure out how need to control the pins to achieve the 

desired results: 

To stop current flow through the device, set the 

enable pin low. 

To set the switches for rotation in one direction, set 

one high, the other low. 

To set switches for rotation in the opposite 

direction, swap which is high and which is low. 

To cause the motor to stop immediately, set both 

switches low. 

D. Reed Switch 

An ordinary switch has two electrical contacts in it that join 

together when push a button and spring apart when you 

release it.  

The reed switch is an electrical switch operated by 

an applied magnetic field. It was invented at Bell Telephone 

Laboratories in 1936 by W. B. Ellwood. It consists of a pair 

of contacts on ferrous metal reeds in a hermetically sealed 

glass envelope. The contacts may be normally open, closing 

when a magnetic field is present, or normally closed and 

opening when a magnetic field is applied. 
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Fig. 6: Reed switch 

The reed switch contains a pair (or more) of 

magnetizable, flexible, metal reeds whose end portions are 

separated by a small gap when the switch is open. The reeds 

are hermetically sealed in opposite ends of a tubular glass 

envelope. 

The switch may be actuated by a coil, making a 

reed relay or by bringing a magnet near to the switch. Once 

the magnet is pulled away from the switch, the reed switch 

will go back to its original position. 

 
Fig. 7: closed position 

 
Fig. 8: open position 

E. Flex Sensor 

Flexion sensors also called bend sensors, measure the 

amount of deflection caused by bending the sensor.  

The resistance of the flex sensor changes when the 

metal pads are on the outside of the bend .A property of 

bend sensors worth noting is that bending the sensor at one 

point to a prescribed angle is not the most effective use of 

the sensor. As well, bending the sensor at one point to more 

than 90˚ may permanently damage the sensor. Instead, bend 

the sensor around a radius of curvature. The smaller the 

radius of curvature and the more the whole length of the 

sensor is involved in the deflection, the greater the 

resistance will be (which will be much greater than the 

resistance achieved if the sensor is fixed at one end and bent 

sharply to a high degree) 

 
Fig. 9: flux sensor 

One side of the sensor is printed with a polymer ink 

that has conductive particles embedded in it. When the 

sensor is straight, the particles give the ink a resistance of 

about 30k Ohms. When the sensor is bent away from the 

ink, the conductive particles move further apart, increasing 

this resistance (to about 50k Ohms when the sensor is bent 

to 90º, as in the diagram below). When the sensor 

straightens out again, the resistance returns to the original 

value. By measuring the resistance, you can determine how 

much the sensor is being bent. 

1) How To Use It: 

Although the active portion of the sensor (the area between 

the black squares) is quite sturdy, the pin-end of the sensor 

is susceptible to kinking and eventual failure. It recommend 

reinforcing or securing this area (for example, clamping or 

gluing down the sensor at the black square nearest the pins) 

to ensure that this area doesn't flex along with the rest of the 

sensor. 

 
Fig. 10: Change of resistance of flex sensor due to bend 

  The simplest way to incorporate this sensor into 

your project is by using it in a voltage divider. This circuit 

requires one resistor. Many values from 10K to 100K will 

work, but we'll use a 10K resistor. Connect the flex sensor 

to your Arduino using the following circuit: 

 
Fig. 11: actual connection 

The resistor and the flex sensor form a voltage 

divider, which divides VCC by a ratio determined by the 

two resistances. When the sensor is straight, the 10K resistor 

and the 30K flex sensor will cause the output voltage to be 

about 75 percent of VCC. When the sensor is bent, the 

voltage will increase to about 83 percent of VCC. If you're 

using 5V for VCC, you should see about 3.75V when the 

sensor is straight and about 4.17V when the sensor is bent 

by 90º. These numbers will vary for individual sensors; for 

the most accurate results, test your specific sensor and use 

those numbers in your code. 

2) Tips: 

The sensor works only in one direction: when it is bent away 

from the side with the conductive ink (towards the side with 

the text). You may see a small response when bending in the 

other direction, but not nearly as much as in the "correct" 

direction. (If you need to measure bending in both 

directions, consider using two sensors back-to-back). 
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Fig. 12: flow chart of Elevator control system 

Manufacturing tolerances will result in some 

variability between individual sensors. For the most accurate 

results, you may want to calibrate the sensor you're using by 

measuring its values at various positions, and using those 

numbers in your code. 

  These sensors work best (and last the longest) if 

they are bent across a large radius, not kinked. Remember 

that the active area is between the black squares. 

As noted above, the pin-end of the sensor is 

susceptible to kinking and eventual failure. We recommend 

reinforcing or securing this area so that it doesn't flex along 

with the rest of the sensor. 

 
Fig. 13: flow chart of Elevator control system 

F. Power Supply 

The main part of the system is power supply.The 

microcontroller functions on a 5 volt supply, while the entire 

unit requires 24 volts to function. The 5 volt supply to the 

Arduino is provided by the 7805 IC which is a voltage 

regulator. When we have to design any system, we must 

design power supply first. There are two basic steps in 

designing of power supply: 

(1) Determination of the total current that system takes 

from the supply. 

(2) Determination of the voltage rating required by the 

different components. 

When 230v AC supply is applied to the terminals, the 

bridge rectifier rectifies that voltage and converts it into the 

DC voltage. Still some AC components are present in that 

voltage, so the capacitor filter produces an unregulated DC 

voltage. That voltage is applied at the I/P of 7805 and 

constant supply required to the total circuit is maintained by 

IC 7805 which is 5V. Also 12V DC supply is required at 

motor terminals which are maintained by another power 

supply. 
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G. Technical Specification Of Controller: 

Microcontroller ATmega 2560 

Operating Voltage 5V 

Input Voltage 

(recommended) 
7-12V 

Input Voltage (limits) 6-20V 

Digital I/O Pins 
54 (of which 14 provide PWM 

output) 

Analog Input Pins 16 

DC Current per I/O Pin 40 mA 

DC Current for 3.3V Pin 50 mA 

Flash Memory 
256 KB of which 8 KB used by 

bootloader 

SRAM 8 KB 

EEPROM 4 KB 

Clock Speed 16 MHz 

IV. OPERATING INSTRUCTIONS 

(1) After switching on the power supply wait for 15 

sec as the LCD and Controller takes time  for 

initialization 

(2) Then fixed display get display on lcd screen 

(3) Trolley position is going to sensed by the 

sensor(reed switch) 

(4) Position is going to display on the screen. 

(5) Controller continuously scan the input for further 

operation 

(6) When call is arrived from any floor trolley position 

is sensed if it is not on the same floor then trolley 

moves up and down until it reaches destination 

floor. 

(7) The flux sensor measures the pressure in the trolley 

and converts that pressure into occupancy and 

display occupancy on the screen. 

(8) Temp sensor continuously monitor temp inside the 

trolley. 

(9) When there is NO call from any floor LED light, 

fan is turn OFF for energy saving purpose. 

(10) Trolley position is located to most served floor  
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