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Abstract - Engineering Exploration is a first-year course, and it is a PBL approach (Project Based Learning). In this course, 
students are given a need statement from that they have to carve out a problem definition and with the help of this problem 
definition students have to develop the prototype by following the Engineering Design process. Agile as a project 
management methodology- in particular Scrum is used to develop the prototype. Musical bot is one of the need statements in 
this course. The purpose of this need statement is to economically automate the musical instruments so that it can be played 
by all age groups anytime without the need for the musician. This could solve the problem of searching for musicians to play 
music in recreational centers, music therapy, restaurants, temples, old age homes, moreover its’ more economical and 
convenient. This paper presents the automation in musical instrument piano which is controlled using a voice command. It 

basically takes feedback from the Google voice assistance and this data is used for selecting their desired music. This is 
possible by the integration of the Saptaswara App with the Google voice recognizer and Bluetooth module. 
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I. INTRODUCTION 

 
In every culture from ancient times, it is believed that 

music has healing power. In modern medicine, Music 

therapy plays an accepted role in addressing physical, 

cognitive, psychological and social problems for 

adults as well as children [1]. 

People don't need to have a reason to listen to or 

make music other than the pleasure it gives them. But 

if it also helps people deal with pain and anxiety, lifts 

their out of depression for a while, helps them with 

some other physical or psychological problem or 

motivates them to exercise. Unlike new medical 
procedures, music needs no government approval or 

clinical trials [1]. It's usually free or inexpensive and 

can’t hurt even if it fails to help 

 

II. PROBLEM AND POSSIBLE SOLUTION 

 

People love pleasant music, but who will play it for 

them all the time? Music therapy and rehabilitation 

centers are in need of economical ways of playing 

music and are slowly switching to mobile phones for 

music, but mobile phones are not the natural source 

of music and moreover, the radiations from these 
devices are causing more harm than benefit. To 

address these issues the possible solution could be to 

automate musical instruments to play the music 

without the aid of musicians in an easy and 

economical way. 

Now, as we have found out the problem and possible 

solution, it’s time to build the product systematically 

by following the engineering design process. 

The engineering design process includes the 

following five steps: 

1. Problem definition. 
2. Conceptual design. 

3. Product architecture. 

4. Detailed design. 

5. Design communication. 

 

III. DOCUMENTATION AND DESIGNING 

 

Any projects’ journey starts from need statement to 

final prototype. And in this journey it has to undergo 

many phases. The very first task in doing the project 

is identification of constraints, objectives and 

functionalities. With the help these constraints, 

objectives and functionalities problem definition is 

framed. Generally need statement is very vague, and 

it will be in no engineering context. But the 

formulated problem definition is in engineering 
context, this will help in implantation of project. 

 

IV. UNDERSTANDING REQUIREMENTS OF 

THE PRODUCT 

 

Understanding of system requirement helps in 

building the project and also it helps in understanding 

the system limitations. In our project the system 

requirements are following; 

1. The machine should be designed to play the 

piano. 

2. Keyboard keys should be tapped 
automatically using an aligned arm. 

3. Next music should be played manually by 

voice recognition. 

 

1) OBJECTIVES 

1. To make a fully automatic robot that plays 

the piano. 

2. The instrument should be attached to the 

robot. 

3. The robot should be compact and align with 

the instrument. 
4. The weight of the Robot should be least. 

5. It should be used by all age groups. 

6. Its cost should be low. 
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7. It should be feasible. 

 

2) CONSTRAINTS 

1. One time of operation of the robot should be 

15 minutes. 

2. The size of the piano should be 40 cm. 

3. For indication, the number of LEDs should 

be 1. 

4. The robot should be designed to play in the 

outdoors. 

5. The number of options of music given to the 

user should be three. 

 

3) FUNCTIONS 
1. Movement of arms should be bi-directional. 

2. ON/OFF state of the machine should be 

indicated by the light. 

3. Indication while shifting from music to 

music. 

4. Users should be given options to choose the 

music. 

 

4) PROBLEM DEFINITION: 

"To design a compact, automated, bi-directional 

armed machine to play the piano of 40 cm size of 32 
keys in the outdoors for Entertainment and music 

therapy. Controlling range of machine should be 5 m 

and ON/OFF state of the machine should be indicated 

by the light. Music should not exceed 2 minutes and 

the user should be given at least three options to 

select their desired music. It should be made 

attractive enough within the given budget and time, 

which can be operated by all the age group." 

 

V. CONCEPTUAL DESIGNS 

 

Playing of piano requires two operations, which are 
taping the keys and aligning the taping system to tap 

the particular key. In order to achieve these two 

functionalities, the following four designs are 

proposed. 

Among these four designs, after applying particular 

selection processes design 1 is selected because of the 

following reasons: 

 

1. It is cost efficient compared to other model 

designs. 

2. It is less complicated and compact and easy 
to build and use. 

3. This design is more efficient because of its 

free sliding mechanism. 

4. It makes less noise as this uses a servo 

motor. 

 

 

 

DESIGN 1 
 

 
Figure 1- Free sliding mechanism 

 

DESIGN 2 
 

 
Figure 2-Rack and pinion mechanism 
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DESIGN 3 

 

 
Figure 3-Wheel mechanism 

 

DESIGN 4 

 

 
Figure 4-Humanoid arm 

 

VI. BUILDING AND FABRICATION 

 

The robot plays an electric keyboard by executing 

coded data and sending the feedback to the two servo 
motors which are used for two main functions in our 

model. Our model works on a free sliding 

mechanism. It basically has two major functions: 

1. Sliding 

2. Tapping 

1. Sliding: 
The sliding function is carried out by a servo motor, 

slider base, slider top, two links each of size 10cm*2 

cm and 16cm*2cm respectively. 

The links were first designed in an auto cad inventor 

and then the 2d design was given for laser cutting. 

We used acrylic sheets for links as they were light 

and strong. 

The slider base was designed in an auto cad inventor. 

The dimensions of the slider base are 30cm length 

*1cm thickness*8cm breadth. The slider base was 

smoothly finished at the edges with the help of a 

sander to reduce friction and support smooth traversal 
of the slider top on it. 

 

The servo motor of metal gears with the following 

specifications was used: 

1. Model name: MG995 

2. Weight of servo: 55 gm 

3. Operating voltage is: 4.8V to 7.2V 

4. Stall torque at 4.8V: 10 kg-cm 

 

For connections of servo motor the following wire 

description was followed: 
Wire description: 

1. Red -> positive (VCC 5v) 

2. Brown -> negative (Ground) 

3. Orange -> signal ( Arduino pin no.) 

We used a 180° metal servo motor because we 

wanted to control the angle precision. In 360°servo 

motors, we can't control the angle. 

As the required torque was higher compared to torque 

given by a toy or mini servo motor, we opted for 

metal servo mg995 which provided the required 

torque and speed. [3] 

The length of the links and their position was decided 
by testing it in linkage software. Which gave us a 

clear idea about how to place, where to place, what 

should be the length of links, what should be the ratio 

of the length of links to travel the required length of 

the linear path on the slider base [4]. 

 

Final integration of sub-system 1: 

1) Take a foam sheet of length 40cm*50cm. 

2) The servo is fixed to the foam sheet using nuts and 

bolts with the support of acrylic plates. 

3) The short link is connected to the servo motor and 
the long link is connected to a short link and slider 

top. 

4) Similarly, the slider base is fixed to the foam sheet 

using nuts and bolts with the support of 'c' shaped 

Aluminum clamps. On this slider base, the slider top 

will slide freely with the help of links that are moving 

as servo directs it. 

 

3D model of subsystem 1 –Sliding [7] 

In this subsystem, the slider base, two links, and 

servo motor holder is designed in AutoCAD inventor 

and later assembled as shown in figure-5. 
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Figure 5-subsystem 1 - sliding 

 

Circuit diagram of Subsystem 1 – Sliding [7] 

 
Figure 6- subsystem 1 

 

2. Tapping: 

This is a sub-system which helps in tapping the keys 

of the electric keyboard. This system is mounted on a 

slider base.  It consists of a servo motor mg995, 
acrylic plates, nuts-bolts, nylon rod of 10cm*1cm 

which is bent as shown in the figure. 

Final integration of Subsystem 2: 

The nylon rod is heated using Blower and then it is 

bent to the required shape. Thus, the taping system is 

ready if we join the nylon rod with the servo motor 

which was placed on slider top using nuts and bolts. 

Subsystem – 2 (TAPPING) 

3D model of subsystem 2 – Tapping [7] 

In this subsystem, the slider top, taping link and servo 

motor holder is designed in AutoCAD inventor and 
later assembled as shown in below figure-5. 

 
Figure 7- subsystem 2 -tapping 

Circuit diagram of Subsystem 2 – Tapping 

 
Figure 8- subsystem 2 

Circuit diagram 

For circuiting two servo motors, Arduino mega 2560, 
Bluetooth module is used. The power supply is taken 

from an external 5v adopter. 
 

 
Figure 9- Integrated circuit diagram 

 

VII. INTEGRATED MODEL IMAGE 

 

After the fabrication process the actual model looks 

like this: 
 

 
Figure 10- Picture of the actual model 

 

1. Saptaswara App 

This App is built in the MIT App inventor platform. 

This App basically has five buttons: 

 

1. Scan Bluetooth: This scans the available 

Bluetooth devices and connects to it. 

2. Three options to choose their desired music. 
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3. The last button is Google Voice recognizer. 

It sends the voice recognized data to the 
robot via Bluetooth module. 

 

Basically, you can just say your desired music and 

Mr. SAP (music robot) will start playing it for you. 

 

 
Figure 11- screenshot of Saptaswara App 

 

VIII. CONCLUSION 

 
This project finds many applications in various fields 

and various domains like entertainment, medical 

treatment application, rehabilitation centers, 

restaurants, temples, old age homes (ashrams). As the 

musical instrument is played on its own, there is no 

need for any musician or expert to play it. Thus 

making it efficient in all ways, say it in terms of cost 

and quality. 
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