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The technology is a never ending process and it will keep growing in order to improve 
the quality of a products, services and systems. It is a huge contribution to the society 
when designing a product by implementing the latest technology where it can give a 
lot of benefits to others. This project presented the design of a real scale home 
control automation system that allow user to control different loads wirelessly via 
smartphone. Home control automation system not only to increase user convenience 
but also enhance time efficiency. The main objective of this project is to assists 
handicapped and senior citizen which allow them to control different loads 
effortlessly. A standard switch is used to turn on and off a device where it is installed 
fix at the spot. Therefore, it is not user friendly for the elderly and disabled people. 
This project is focusing on design of home control automation system using Arduino 
Uno as a controller while smartphones as a switch which it can be control from 33 
metre range. The loads are connected to the controller via relay and communication 
is established between the Arduino Uno and smartphone through Arduino Bluetooth 
module. An Android application is developed to provide user a friendly graphical user 
interface to control loads via Android Studio Application method. 
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1. Introduction  

 
Nowadays, most people use a smart phone in their daily life as it largely fulfil their user’s needs 

and make the life more better and easier. According to the ABI Research, at the end of year 2013, 
1.4 billion smart phones had been in used where 798 million of them run Android, 294 million run 
Apple’s iOS, and 45 million run Windows Phone [1]. Thus, this project was created in order to 
demonstrate a real scale home control automation system that allow user to control different loads 
wirelessly via smartphone. Home control automation system not only to increase user convenience 
but also enhance time efficiency [2-3]. 
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This project focusing on design of home control automation system by using Arduino Uno as a 
controller while smartphones as a switch which it can be control loads from an assured range [2]. 
The loads were connected to the controller through relay and smartphone will send the signal to 
the controller via Bluetooth module connectivity to on and off the loads. An android application 
and coding for loads were developed to automate this system.  
 
2. Project Construction  
2.1 Design Concept of Real Scale Home Control Automation System using Arduino 
 

This project is divided into two parts, which are programming and wiring for loads. In this 
project, Android Studio application is used in order to create a user interface on Android 
application smartphone. Instead of using Android Studio application, the developer can build 
Android application using different alternative languages such as Xamarin, MIT and Eclips [4]. Apart 
from that, for the coding part of Arduino there will be divided into two different parts which are 
coding for different loads using C++ language and configuration for Bluetooth module connection. 
There will be a hardware configuration for controller part that focusing on the connection between 
Arduino and Bluetooth module. Through Bluetooth module, the application on smartphone can 
transmit information to the Arduino which contain complete coding of different loads which are 
lamp, fan and socket [5-6].  

Besides that, for hardware configuration wiring system it will focus on connection between 
loads to the main supply. The connection of neutral and ground is a crucial thing on this task as it 
will deal with higher voltage which is 230VAC. As related to the previous process, then it proceeded 
to the combination of software and hardware by using relay.  

  

Fig. 1. Design concept  

2.2 Project Schematic Diagram 

By referring to Figure 2, the supply will connect to the Residual Current Circuit Breaker (RCCB), 
Earth-leakage Circuit Breaker (ELCB) and Main Circuit Breaker (MCB) to protect the loads and user if 
any faulty occur as it will deal a high voltage. A safety precaution is important to avoid any disaster 
[4]. The two ways switch is used in this project to select the system into manual or auto mode for 
controlling the loads. When the switch is select to manual, the system will on and off the loads 
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using a conventional switch. At this condition, this system will function like a normal housing 
system to on and off the loads manually using a switch. 

Next, the system will be automate when the two ways switch is select to auto mode where it 
will give a path for current to flow to the relay. Arduino controller was placed near the distribution 
board to control the relay as itis function as a switch in this mode. The Android smartphone is 
connected to the system through Bluetooth connectivity, where Arduino received the information 
from smartphone to control the loads wirelessly [7-8]. Real scale home control automation system 
for different load application using smartphone can be seen in Figure 3.  
 

 

Fig. 2. Schematic diagram of the project for home wiring system 

 

Fig. 3. Real scale home control automation system for different load 
application using smartphone 
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2.2 Android Application Interface 
 

The Android application on the smartphone was developed as shown in Figure 4(a). The starter 
up page developed Android application can be seen in Figure 4(b). There are three different button 
icons created to control the loads, which are lamp, fan and socket as shown in Figure 4(c). The 
Bluetooth button icon is for the user to connect to the system and the password requirement need 
to be filled to connect with the system for a safety counter measure [9-11]. To control the loads, 
users can tap on the icons which loads they want to control. 
 

 

 

(a)                                                (b)                                                (c) 

Fig. 4. Android Application Interface 

5. Results and Discussion  

The data was taken based on the range of the distance, height and time taken that Bluetooth 
device able to receive and transmit signal between smartphone and Arduino controller to control 
on and off the loads with and without obstacle. Apart from that, the analysis focused on product 
performance based on accuracy, sensitivity and specificity. 

5.1 Comparison of Product Performance Based on Time Taken for Load with Obstacle and Without 
Obstacle 

The experiment then proceed with the comparison of product performance based on time 
taken between with and without obstacle for both limitation of distance and height. The result can 
be refer at Figure 5 for distance and Figure 6 for height limitation of the system. According to the 
result, the time taken of product performance with and without obstacle are approximately same. 
However, the presence of obstacles like doors, walls and floor will affect the limitation of range 
greatly [12-13]. The distance with obstacle it can be up to only 15 meters and 3 meters for height 
limitation of range for Bluetooth module transmit and receive data to the controller. Apart from 
that, based on the collected data the Bluetooth module can transmit and receive signal between 
controller up to 33 meters distance and 4 meters height range of limitation for the system test 
without obstacle. 
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Fig. 5. Graph comparison performance of product distance limitation with and without obstacle 
 

 
 

Fig. 6. Graph comparison performance of product height limitation with and without obstacle 
 
5.2 Product Performance based on Accuracy, Sensitivity and Specificity 
 

In order to determine and evaluate the accuracy, sensitivity and specificity of the product 
performance, a confusion matrix approach was applied. The three different ranges has been 
selected which are 10 meters, 15 meters and 20 meters respectively as shown in Table 1. For each 
range, it will be tested by controlling on and off loads for 10 times repetitively. The results then 
transferred to the Table 2, a confusion matrix for binary classifier to determine the product 
performance by calculating the collected data. 
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Table 1 
Confusion Matrix 

 
Repetitive 

Distance (Meter) 
10 15 20 

1    
2    
3    
4    
5    
6    
7    
8    
9    
10    
 

Table 2 
Confusion Matrix for a binary classifier 

 
Actual Distance (Meter) 

Distance Prediction (Meter) 

10 15 20 

10 10 0 0 
15 0 10 0 
20 2 2 6 

 
From the Table 2, confusion matrix for a binary classifier the data can be extract and calculated 

to get the sensitivity, specificity and accuracy value of the system. The value for true positive, TP is 
10 and false negative, FN is 0. Next, the value for true negative, TN is the sum of 10, 2, 6 and 10, 
while false positive, FP equal to 2. Therefore, product performance based on sensitivity, specificity 
and accuracy are then proceed as in Table 3.  
 

Table 3 
Product performance based on accuracy, sensitivity and specificity 

 Product performance  
Sensitivity 1.0 
Specificity 0.9 
Accuracy 93.33% 

 
From the product performance, the value for sensitivity and specificity is 1.0 and 0.9 

respectively. The accuracy of the system is 93.33% as it show an excellence result for the Bluetooth 
module accuracy in transmitting and receiving signal between the Arduino via Android application 
smartphone.      

6. Conclusion  

As a conclusion, the range distance without obstacle is 33 meters range within 0.78 seconds 
while with obstacle the system can be automate until 15 meters distance within 0.40 seconds. The 
range height without obstacle is 4 meters range within 0.45 seconds while with obstacle the system 
can be automate until 3 meters distance within 0.44 seconds. Apart from that, the time taken of 
product performance with and without obstacle are approximately same. However, the presence of 
obstacles like doors, walls and floor will affect the limitation of range greatly. In order to determine 
and evaluate the accuracy, sensitivity and specificity of the product performance, a confusion 
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matrix approach was applied. The three different ranges has been selected which are 10 meters, 15 
meters and 20 meters respectively. Lastly, the performance of Android application analysis is focus 
on the system traits, where it shows the condition of the system when successfully connect and the 
condition when the Android application is crash due to range limitation and apps crash.  
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