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Abstract - This paper describes about controlling the computer and laptops keyboard and mouse with voice control and 

image recognition  from smartphone using Wi-Fi. Now-a-days home appliances are controlled using  smart phones, in the 
same way we can also control the  computer keyboard and mouse  for typing letters, numbers and playing games etc by 
sending virtual keystrokes and mouse clicks from phone. 
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I.   INTRODUCTION 

 
Home automation is a part of  ‘the internet of things’ 

also known asIoT. The way devices and appliances 

can get networked together to provide us  seamless 

control over all aspects of home and more. From 

network and communication perspective IoT can be 

viewed as an aggregation of different networks 

including mobile networks, WLAN, WSN, mobile ad 

hoc networks(MANET). The connectivity is key 

requirement for IoT. The network and 

communication, speed reliability and connection 

durability will impact the overall IoT experience. 

From the smartphones we can also control the 
computer keyboard and mouse Wirelessly with voice 

recognition and image recognition using nodemcu 

with HTTP (Hypertext transfer protocol) protocol  

from an android app. The android app is created by 

using the MIT app inventor. 

 

II.   SYSTEM DESIGN AND 

IMPLEMENTATION 

 

In the block diagram shown in  Fig 1 shows the total 

structure of the controlling system. Firstly we will 
make an android app using MIT app inventor and we 

will install apk file in our smart phone and we have to 

take a wifi module called nodemcu (esp8266) and 

then we will establish  wifi connection  between two 

hosts the smartphone and the nodemcu  and then a IP 

address is generated for nodemcu. Secondly with this 

IP address the information is sent fromclient(smart 

phone) to the server(nodemcu)  and then the server 

outputs the information on the computer. In this way 

the communication is done between the smartphone 

and nodemcu (esp8266). After connection between 
smartphone and nodemcu, we will connect nodemcu 

with computer via USB cable(com ports) to output 

information on Arduino serial monitor .Next Arduino 

serial monitor and python algorithm are 

interconnected with some special modules in python. 

 

 
Fig 1. System block diagram 

 

1.   NODEMCU AND ANDROID APP 

Nodemcu (esp8266) Wi-Fi module is generally used 

to establish the wireless communication between 

devices and it can be used as access point mode(AP) 

and station mode(STA). so firstly we will generate    

station mode(STA) or Wi-Fi in nodemcu  by writing 

the code from Arduino IDE and we will dump the 

code in to the board .secondly we will on hotspot in 

our smartphone, then both the devices are connected 

with particular username and password as written in  
the arduino code. After connecting , the 

Nodemcuboard will generate an IP address in arduino 

serial monitor. With the generated IP address  we will 

start communicating between these devices using 

HTTP protocol  with GET method. When we pass 

information from client(smart phone) to 

server(nodemcu) as URL then it is called as GET 

method.client will always initiate communication to 

the server and server will respond back. First the 

request is sent as URL from client(smart phone)  to 

server(nodemcu) and the nodemcu will send response 
to the smartphone. And the speech recognition done 

using the microphone located in the phone. 
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Fig 2. Arduino code 

 

 
Fig 2. sending request to server(nodemcu) 

 

2.  PYTHON ALGORITHM AND SERIAL 

MONITER 

 

We will  mainly import three python libraries in our 
python script.   

A. PyAutoGUI   

B. Serial      

C. Time 
The information from server(nodemcu) and the 

python code is connected using a python module 

called  serial. This serial library in python used to 

connect  the Arduino serial monitor and python 

script. As the output information is printed on the 

serial monitor the information is read by the imported 

serial module in python code and it controls the 

keyboard and mouse functionalities with the library 

called  PyAutoGUI . PyAutoGUI is a  python module 

for programmatically controlling the keyboard and 

mouse. this module can also be used for image 

recognition. We use time module to put time delays. 
 

 
Fig 3. Flow chart of python algorithm 

 

The printed information on arduino serial moniter is 

recognized by python script in bytes, so we have to 
decode byte objects to strings using ‘decode( )’ 

function by using ASCII mapping. After decoding the 

particular information we will  compare the 

results.After comparing,  if the condition is satisfied  

then we will call pyautogui functions such as 

‘pyautogui.press( )’ to press the letter on the 

keyboard keys and ‘pyautogui.hotkey( )’ function is 

used to press two or more keyboard keys at the same 

time and ‘pyautogui.typewrite( )’ function is used to 

type the words. For controlling the mouse we use 

some another functions such as ‘pyautogui.position( 
)’ function is used to locate the co-ordinates of the 

cursor on the screen and ‘pyautogui.moveRel( )’ 

function is used to move the mouse cursor from 

present location. And ‘pyautogui.click( )’ function is 

used to click the mouse right click or left click 

according to the arguments mentioned in the function. 
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3.  VOICE CONTROL AND IMAGE 

RECOGNITION 
Firstly  we have to create a database of all images or  

icons present on the screen of computer and we have 

to set particular path for this database with python 

code in python IDLE and when ever we will get 

request from smartphone by  speech recognizer from 

android app ,then for a particular keyword 

orcommand  we will import the particular image from 

the created folder by using pyautogui functionsand 

for particular functionthe mouse cursor will locate the 

particular image on the screen. After locating, we will 

click the detected icons by using pyautogui functions. 

In this way the pyautogui image recognition works. 
suppose  for example if we call ‘ open my computer ’ 

in android app the speech recognizer  sends the 

information  to the nodemcu which is connected to 

the laptop or computer  via USB cable(com ports) 

and  the nodemcu prints the information  ‘open my 

computer’ on the Arduino serial monitor  , then the 

printed information is taken by the python script and 

the pyautogui function ‘pyautogui.locateOnScreen( )’ 

import the particular image from the database and 

search the image on the screen and gives the co-

ordinates of the image on the screen. Then  by using 
pyautogui function ‘pyautogui.locatecenterOnScreen( 

)’ the mouse cursor is centered on the image or 

screenshot and then by using pyautogui function 

‘pyautogui.doubleClick( )’ the cursor  double clicks 

on that icon and the required file is opened. optionally 

we can also pass ‘grayscale=True’ to locate functions 

to give slight speed up for detection of image on the 

desktop screen. This grayscale matching desaturates 

the color from the images and screenshot and locates 

the image on the screen. 

 
Fig 3. voice controlled request to server 

 

III. RESULTS 

 
After doing all the process and connections the 

experiment has been tested and experiment showed 

expected results. The computer keyboard and mouse 

has been controlled from phone using an android app 

and all the keys and mouse buttons has functioned. 

By using speech, the keyboard and mouse worked 

with image recognition. And the speech recognition 

also worked for different languages. 

 

 
Fig 4.  Table for voice commands 

 

 

 

 
Fig 5. Android app 

 

 
Fig 6. Android app code 
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CONCLUSION 

 
So finally we can control the keyboard and mouse 

functionalities with voice recognition and image 

recognition by programmatically using Wi-Fi. And 

we connected the arduino serial and python code with 

serial module for serial communication and pyautogui 

module for keyboard and mouse functionalities and 

time module for time delays. We have communicated 

the Smart phone and nodemcu using HTTP protocol. 

 

FUTURE WORKS 

We can also extend this project more by using deep 

learning techniques and image recognition to control 
the keyboard and mouse automatically from the given 

inputs by the smart phone. And we can also  

interfacing with  amazon alexa, google assistant and 

siri for more automated process. This project more 

can be developed by using cognitive IoT so that all 
appliances can sense, store, analyze, and  learn 

according to user. 
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