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Abstract 

 

There are few tools as useful as the measuring tape. It is essential for any construction or renovation work, and it is used for 

many other purposes like tailoring and body measurements. However, measuring tapes have generally taken the same form 

throughout their history: usually a cloth or plastic tape with markings for measuring. As we takes the measurements with these 

traditional measuring, we don’t get the accurate measurement every time. So to minimize that error, smart measuring tape is 

better option fill holes in the current measurement process like measurements using the traditional tapes. This smart measuring 

tape comes with three different measuring modes, which are: 

 String mode 

 Wheel mode 

 Ultrasonic mode 

 Data mode 

 Conversion mode    

The output of these modes are then displayed on the LCD display of the smart measuring tape. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

There are few tools as useful as the measuring tape. It is essential for any construction or renovation work, and it is used for 
many other purposes like tailoring and body measurements. However, measuring tapes have generally taken the same form 

throughout their history: usually a cloth or plastic tape with markings for measuring As we takes the measurements with these 

traditional measuring, we don’t get the accurate measurement every time. So to minimize that error, smart measuring tape is 

better option to improve accuracy, convenience, and versatility. Smart measuring tape is aims to fill holes in the current 

measurement process like measurements using the traditional tapes. The measurement is done in Smart Measuring Tape by using 

the rotary encoder and the ultrasonic sensor. This tape having three different measuring modes named as String mode, Wheel 

mode and Ultrasonic mode respectively as per their working. The measurement in String mode and Wheel mode is done by using 

the rotary encoder and the measurement in Ultrasonic mode is done by using Ultrasonic Transmitter and Receiver i.e. Ultrasonic 

Sensor. The String mode is used i.e. Ultrasonic Sensor. The String mode is used to measure the different parameters of objects 

which are length, breadth and height. In this mode, we used string instead of the measuring scale or ruler. These measurements 

are displayed on the LCD of smart measuring tape as we pulled the string of the tape. The Wheel mode is specially used to 
measure the parameters of irregular shapes, objects and surfaces like curves and circumference, etc. As we rotate the wheel up to 

specific distance the measurement is displayed on the LCD. We used the Rotary encoder in both of these respective modes for 

taking measurements digitally. The Ultrasonic mode is used ultrasonic sensor transmits the ultrasonic burst. This burst reflected 

back from the object whose distance is to be measured. This reflected ultrasonic burst is then received by the receiver of 

ultrasonic sensor. Then distance is measured according to the time taken by the ultrasonic burst to reflect back to the receiver of 

ultrasonic sensor, then this measurement is then displayed on LCD of smart measuring tape. 
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II. BLOCK DIAGRAM WITH DESCRIPTION 

 
Fig. 1: Block diagram 

 

 5v Supply: 

It is a supply given to Arduino nano of smart measuring tape as per circuits voltage requirement. The supply is given externally 

by a small power bank to the circuit. 

 Arduino Board: 

The Arduino Nano is a small, complete, and breadboard-friendly board based on the ATmega328 (Arduino Nano 3.0) or 

ATmega168 (Arduino Nano 2.x). It has more or less the same functionality of the Arduino Duemilanove, but in a different 

package. It lacks only a DC power jack, and works with a Mini-B USB cable instead of a standard one. The Nano was designed 
and is being produced by Gravitech. 

 Ultra Sonic Sensor: 

The ultra sonic sensor has the transmitter and receiver. The transmitter transmits ultra sonic burst as per the input given. This 

ultra sonic burst is transmitted on the object which its distance to be measured .as this ultra sonic burst is transmitted on the 

object it gets reflected back to ultra sonic sensor The reflected ultra sonic burst is received by the receiver of ultra sonic sensor 

The distance between the ultra sonic sensor and the object is measured according by the time taken by the ultra sonic burst to 

reflect back to the ultra sonic sensor and we get the measurement. 

 Encoder + Mechanical Gear Assembly: 

In this assembly rotating wheel and the string mode is connected by the gears to the rotary encoder. Either we pull the string or 

rotate the wheel for measuring any object the rotary encoder also starts to rotate because of the gear assembly. As the rotary 

encoder rotates it converts angular displacement in the form of digital pulses and these pulses are fed back to Arduino nano. 

 Switch for Mode Selection: 

This block is only used for the switching purpose If we want to switch between the measuring modes i.e. the straight mode and 

the flexible mode we uses the switch for switching purpose and we selects the single measuring mode at a time. 

 LCD: 

The LCD is an output device which is use to show the outputs. The outputs displayed on LCD are the measurements which are 

taken by the different measuring mode which is in numerical format. 

III. COMPONENTS 

 Mechanical Gear Assembly: 

1) Start with a two-gear train to be able to determine a gear ratio, you must have at least two gears engaged with each other - 

this is called a "gear train." Usually, the first gear is a "drive gear" attached to the motor shaft and the second is a "driven 

gear" attached to the load shaft. There may also be any number of gears between these two to transmit power from the drive 
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gear to the driven gear: these are called "idler gears." For now, let's look at a gear train with only two gears in it. To be able 

to find a gear ratio, these gears have to be interacting with each other in other words, their teeth need to be meshed. One 

should be turning the other. For example purposes, let's say that you have one small drive gear (gear 1) turning a larger 

driven gear (gear 2). 

2) Count the number of teeth on the drive gear  

One simple way to find the gear ratio between two interlocking gears is to compare the number of teeth (the little peg-like 

protrusions at the edge of the wheel) that they both have. Start by determining how many teeth are on the drive gear. You can do 

this by counting manually or, sometimes, by checking for this information labeled on the gear itself. For example purposes, let's 

say that the smaller drive gear in our system has 20 teeth. 

3) Count the number of teeth on the driven gear. 

Next, determine how many teeth are on the driven gear exactly as you did before for the drive gear. Let's say that, in our 

example, the driven gear has 30 before for the drive gear. Let's say that, in our example, the driven gear has 30. 
4) Divide one teeth count by the other 

Now that you know how many teeth are on each gear, you can find the gear ratio relatively simply. Divide the driven gear teeth 

the drive gear teeth. Depending on your assignment, you may write your answer as a decimal, a fraction, or in ratio form (i.e., x: 

y). In our example, dividing the 30 teeth of the driven gear by the 20 teeth of the drive gear gets us 30 20 = 1.5. We can also 

write this as 3 2 or1.5: 1, etc.   

What this gear ratio means is that the smaller driver gear must turn one and a half time to get the larger driven gear to make one 

complete turn. This makes sense- since the driven gear is bigger, it will turn more slowly. 

 8 x 2 Characters LCD:- 

This is a basic 8 character by 2 line display with black text on green background.The screen utilizes the extremely common 

HD44780 parallel interface chipset. Interface code is freely available. You will need 11 general I/O pins to interface to this LCD 

screen. 
Includes LED backlight. You can use the example sketch in the Arduino IDE to get up and running in no time. 

Dimensions: 1.574" x 1.411" 

This little 8-character, 2-line parallel liquid crystal display is a generic equivalent of the Optrex DMC-50448N-AAE-AD 

LCD. It is incorporated into our Orangutan SV- 328 robot controllers, some versions of our A-Star32U4 Prime microcontroller 

boards, and our Zumo 32U4 and 3pi robots. It uses the common HD44780 interface, so sample interface code is widely available 

for a variety of microcontrollers. This is the smallest package we know of for this familiar interface.A liquid-crystal display 

(LCD) is an at-panel display or other electronic visual display that uses the light-modulating properties of liquid crystals. 

 Features: 

 Display format: 8 x 2 characters 

 Built-in controller: ST 7066 or equivalent 

 Duty cycle: 1/16 

 5 x 8 dots includes cursor 

 + 5 V power supply  

 LED can be driven by pin 1, pin 2, or A and K. 

 Ultra Sonic Sensor: 

The HC-SR04 ultrasonic sensor uses sonar to determine distance to an object like bats or dolphins do. It o_ers excellent non-

contact range detection with high accuracy and stable readings in an easy-to-use package. From 2cm to 400 cm or 1 to 13 feet. It 

operation is not affected by sunlight or black material like Sharp rangefinders are (although acoustically soft materials like cloth 

can be difficult to detect). It comes complete with ultrasonic transmitter and receiver module. 

 Features: 

 Power Supply :+5V DC 

 Quiescent Current : <2mA 

 Working Current: 15mA 

 Effectual Angle: <15 

 Ranging Distance : 2cm 400 cm 1" - 13ft 

 Resolution : 0.3 cm 

 Measuring Angle: 30 degree 

 Trigger Input Pulse width: 10uS 

 Dimension: 45mm x 20mm x 15mm 

 Rotary Encoder: 

A rotary encoder, also called a shaft encoder, is an electro-mechanical device that converts the angular position or motion of a 

shaft or axle to an analog or digital code. There are two main types: absolute and incremental   (relative). Rotary encoders are 
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used in many applications that require precise shaft unlimited rotation including   industrial controls, robotics, special purpose 

photographic lenses, computer input devices (such as optomechanical mice and trackballs), controlled stress rheometers, and 

rotating radar platforms. 

 Rotary Encoder: A rotary encoder has a _xed number of positions per revolution. These positions are easily felt as small 

clicks you turn the encoder. The Keyes module that I have has thirty of these positions. On one side of the switch there are 

three pins. They are normally referred to as A, B and C. In the case of the KY-040, they are oriented as shown. Inside the 

encoder there are two switches. Once switch connects pin A to pin C and the other switch connects pin B to C. In each 

encoder position, both switches are either opened or closed. Each click causes these switches to change states as follows: 

 If both switches are closed, turning the encoder either clockwise or counter clockwise one position will cause both switches 

to open. 

 If both switches are open, turning the encoder either clockwise or counter clockwise one position will cause both switches to 
close. The illustration below is representative of how the switch is constructed As you can see, the angular position of the A 

terminal and the B terminal is such that: 

 Rotating the switch clockwise will cause the switch connecting A and C to change states first. 

 Rotating the switch counter clockwise will cause the switch connecting B and C to change states first. If we were to 

represent the opening and closing of the switches as wave forms, it would look something like this. Essentially, determining 

which switch changed states first is how the direction of rotation is determined. If A changed states first, the switch is 

rotating in a clockwise direction. If B changed states first, the switch is rotating in a counter clockwise direction. 

 Arduino Nano3.0: 

 The Arduino Nano  

The Arduino Nano is a small, complete, and breadboard-friendly board based on the ATmega328 (Arduino Nano 3.0). It has 

more or less the same functionality of the Arduino Duemilanove, but in a di_erent package. It lacks only a DC power jack, and 

works with a Mini-B USB cable instead of a standard one. The Nano was designed and is being produced by Gravitech. 
 How to use Arduino 

Arduino can sense the environment by receiving input from a variety of sensors and can a_ect its surroundings by controlling 

lights, motors, and other actuators. The microcontroller on the board is programmed using the Arduino programming language 

(based on Wiring) and the Arduino development environment (based on Processing). Arduino projects can be stand-alone or they 

can communicate with software on running on a computer (e.g. Flash, Processing, and MaxMSP). Arduino is a cross-platform. 

Program. Once you have downloaded/unzipped the arduino IDE, you will need to install the FTDI Drivers to let your PC talk to 

the board. First Plug the Arduino to your PC via USB cable: 

Blink LED 

Now youre actually ready to burn your _rst program on the arduino board. 

To select blink led, the physical translation of the well-known programming hello world, 

Select: 
File- Sketchbook- Arduino0017- Examples- Digital- Blink 

Once you have your sketch you’ll see something very close to the screenshot on the right. 

In Tools-Board select Arduino NANO and with the AtMEGA youre using (probably328). 

Now you have to go to Tools- SerialPort and select the right serial port, the one arduino is attached. 
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IV. CONCLUSION 

The After completing this project we have conclude that, the drawbacks of traditional measurement tapes are eliminated by this 

Smart Measuring Tape. During the making of smart of measuring tapes we have studied different elements like Arduino, rotary 

encoder, LCD display, Ultrasonic sensor and Gear system. Also, we have studied about Arduino IDE software which we have 

used for interfacing of different components used in Smart Measuring Tape. The Smart Measuring Tape offers high precision in 

various measuring parameters like length, breadth and height of different objects and circumference, diameter of a circular 

object. The big advantage of smart measuring tape is that it gives output in digital format. The digital system has the highest 
accuracy compared to analog operations. This smart measuring tape has given platform to measure maximum and more accurate 

distance compared to traditional measuring tapes. These 3 different measuring modes made the measuring process easier and 

convenient. 
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