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Many facilities are designed automatically to help and facilitate human 
activities in managing the environment or room of the house in order to 
increase comfort, efficiency, and tighter security. And, if you want to 
avoid crime such as theft, robbery, and other criminal acts, as well as 
other calamities such as fire that can not be predicted by us. Based on 
these problems, of course it needs a control system that is able to help 
and facilitate human activities in managing and managing a house 
without having to do it manually or can be called an automatic home. 
Such as an automatic door lock tool, turn on the electric socket, turn on 
the lights automatically and the home security system and can also 
detect fires automatically. Which can be combined with mobile or 
smartphone technology. This information system development design 
uses the Object Oreinted approach and the Prototyping development 
method. Meanwhile, the application of the control system prototype 
uses an arduino uno microcontroller that uses the C programming 
language and App Inventor. From the results of testing this prototype is 
expected to help solve the problems faced by homes today. 
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1. INTRODUCTION 

In this era, the whole world development provides positive value in various fields such as 
technology and information systems, both of them are very much required in various sectors of life, to 
support the performance of these sectors, one of them is the aspect of managing the physical 
environment or house room to increase comfort, efficiency, and tighter security so that the house is more 
peaceful[1].  Also, if you want to avoid such as theft, robbery, and other criminal acts, as well as other 
disasters such as fires that we can`t predict. Rapid technological advancements enable the creation of 
numerous initiatives aimed at bringing convenience and comfort to people. One method is the creation 
of a system that may be used in the context of a home gate, specifically one that opens gates automatically 
with help from an Android system. Because it is easily accessible via Android, it is anticipated that this 
technology would streamline the application user experience and offer time efficiency.[2][3] 
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Technology advances and information systems participate to assist in the development of 
reliable system prototypes. To make our homes proper to be called automatic homes, of course, the tools 
and the applications that can be used to prototype systems in the house are very varied[4], for example, 
door locks, turning on home sockets, turning on lights, and detecting fire automatically. In addition, the 
advanced technology is also supported by mobile or smartphone technology which can be combined 
with the world of electronics so the functional system is more sophisticated and modern[5][6]. 
Therefore, it is necessary to have an information system technology tool that is capable of helping 
facilitate human activities, so they can manage the physical environment of the house and help make it 
easier to control the house safer and more comfortably. The objective is to increase the comfort, 
efficiency, and security of our homes with used voice commands on a smartphone as a form of 
convenience and security, or we can call as an automatic home. 
 
2. METHOD 

2.1    System Approach Method 

The systems approach method that the author uses is Object Oriented and UML (Unified 
Modeling Language) Tools, consisting of Use Case Diagrams, Sequence Diagrams, and Activity 
Diagrams[7]. Programmin C language with to practice with micro controller, One may describe the 
Arduino Uno as an open-source platform for physical computing. Arduino is more than simply a tool for 
developers. With the addition of specific components, this tool can be used for remote monitoring over 
the internet using devices like smartphones. Arduino is a combination of hardware, a programming 
language, and a sophisticated integrated development environment (IDE). [2] The inputs and outputs 
on Arduino microcontrollers can be used to obtain information, and Arduino can provide output based 
on the information it receives. Using HTTP requests, Arduino microcontrollers may also transmit and 
receive data over the internet. Esp board is a straightforward microcontroller that may be linked to the 
internet. Either ESP microcontrollers can be used as a Wi-Fi server or they can connect to one.[3] When 
utilizing a USB cable to upload new code to the Arduino board, another use for it is possible. With the 
help of the Arduino IDE, users can create programs for the Arduino platform using the C or C++ 
programming languages on nearly any personal computer. Market vendors offer a wide variety of 
Arduino microcontroller boards. Little research is needed in order to use the appropriate Arduino board 
for the project. Each Arduino board has unique features and characteristics. [8] 
 

2.2    System Development Method 

While the system development method that the author chose is using the Prototyping model 
because this method determines the output or input of data on a screen or report. Prototyping is usually 
shown to the user before the actual system is finished, to ensure that the system meets the user`s needs. 
This prototyping tool is commonly used to create an interface to a system[9][10]. 

1. Identified User Requirements 

At this stage, system analysis will carry out a feasib ility study and a study of user needs, 

involving the interface model, procedural techniques and the technology to be used. This 

research will use a microcontroller on Arduino Uno that will later identify code using C as its 

programming language. 

2. Prototype Implementation 

At this stage, system analysis collaborates with system prototype development programming to 

show the customer the modeling system to be built. 

3. Prototype Tested 

At this stage, system analysis shows to the customer the system model that was built. 

4. Prototype Determine 

Whether acceptable to the customer or user. System analysis at this stage will detect and 

identify the extent to which of modeling made can be accepted by the customer or even have to 

completely overhaul. 
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5. Prototype Changed 

At this stage, the system collaborates again with programming to improve the prototype 

modeling, it makes into a system that can be accepted by the customer or user. 

 
Figure 1. Prototype Stages 

2.3    System Recomendation 

Based on the result of an analysis of the current system, there are still many deficiencies, after 
knowing the current system, it can be conlcuded that: 

Table 1. System recommendations 

No Old System New System 
1 The process of controlling the house is still manual with the design of this control system, it can be 

easier to carry out activities inside and outside 
the home. 

2 No fire detection equipment can detect when a fire occurs 

 

3. RESULT AND DISCUSSION  

3.1.  System Design 

System design is the analysis stage of the system development cycle which is defined from 
functional requirements and preparations for designing implementations describe how a system is 
formed which can be in the form of depiction, design, and sketching or arrangement of several separate 
elements into a unified whole, including regarding configuration of the hardware and software 
components of a system. 
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Figure 2. Usecase Diagram 

The system built consists of one actor called the user, who serves as a controller and also has 
access rights to input data to application output.  

The process for controlling is shown then in the form of an Activity Diagram below: 
1. Login Activity Diagram 

Login Activity Diagram is a diagram that gives an overview of how the login process occurs. The 

diagram follows as: 

 
Figure 3. Login Activity Diagram 

2. Home Security System Activity Diagram 

Home Security System Activity Diagram is a diagram that gives an overview of how the security 

system occurs. The diagram follows as: 
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Figure 4. Turning on the security home activity diagram 

 
Figure 5. Turning off the security home activity diagram 

 
3. Portal Activity Diagram 

Portal Activity Diagram is a diagram that gives an overview of how the process of opening and 

closing doors in the prototype design is made.  The diagram follows as: 

 
Figure 6. Open the door activity diagram 

 
Figure 7. Close the door activity diagram 

 
4. Fire Detector Activity Diagram 

The Fire Detector Activity Diagram is a diagram that gives an overview of how the process of 

detecting fires on a prototype home control system.  The diagram follows as: 
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Figure 8. Fire detection activity diagram 

5. Switch Lights Activity Diagram 

Switch Lights Activity Diagram for the head of the branch is a diagram of the proces of turning 

on and turning off the lights.  The diagram follows as: 

 
Figure 9. Light on activity diagram 

 
Figure 10. Light off activity diagram 

 
6. Socket Activity Diagram 

Socket Activity Diagram is a diagram of the process of turning on and turning off the socket. The 

diagram follows as: 
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Figure 11. Socket on activity diagram 

 
Figure 12. Socket off activity diagram 

 
The Sequence Diagram describes the interactions between objects in sequential order i.e the 

order in which these interactions take place, sequence diagram of the running system is shown in the 
picture below: 

1. Login Sequence Diagram 

 
Figure 13. Login sequence diagram 

2. Security System Sequence Diagram 
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Figure 14. Turn on security system sequence diagram 

 
Figure 15. Turn off security system sequence diagram 

 
3. Portal Sequence Diagram 

 
Figure 16. Open the door sequence diagram 

 
Figure 17. Close the door sequence diagram 

 
4. Fire Detection Sequence Diagram 
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Figure 18. Fire detection system sequence diagram 

5. Lighting System Sequence Diagram 

 
Figure 19. Light on sequence diagram 

 
Figure 20. Light off sequence diagram 

 
6. Socket System Sequence Diagram 

 
Figure 21. Socket on sequence diagram 

 
Figure 22. Socket off sequence diagram 
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3.2.  Result of Planning System 

The interface design is an overview of the system created based on the previous design. The 
design of the interface includes two things are the main page and the overall design of the prototype 
built. 
 

3.2.1. Main Page 

 
Figure 23. Interface main page 

This main page is the main view in the controller system application. This main page is the main view of 
the controller system application. 

3.2.2. Prototype Circuit 

 
Figure 24. Prototype circuit design 

This whole prototype circuit is made in order to understand how all the current paths of all circuit work. 
The Arduino development board is the type of hardware that Arduino employs. The Arduino IDE 
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(Integrated Development Environment) is the name of the software used by Arduino to create code. 
These microcontrollers, which come equipped with an 8-bit Atmel AVR or a 32-bit Atmel ARM, can be 
readily programmed using the C or C++ language in the Arduino IDE.  The Arduino microcontroller was 
initially created for experts and students to create gadgets that can communicate with their 
surroundings via sensors. 
 
4. CONCLUSION  

Based on the results of the analysis and discussion of the system in the previous chapters, it can 
be concluded that the design of a prototype home control system using a smartphone-based arduino uno 
microcontroller produces: 

1. With this control system, it can facilitate the activities of homeowners to be able to control 

the physical environment in their homes. 

2. Make homeowners feel comfortable and safe. And The system built has been equipped with 

very varied tools 
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