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Abstract - Moving towards our glorious goal of vision 2020 as a developed and prosperous nation, cleanliness is one of the 
biggest need. ‘Swachh Bharat Abhiyan’ being our motto the invention ‘Smart Toilet’ is the great leap towards the cleanliness 
of our prestigious Indian Railways. Unclean toilets cause contagious diseases which are hazardous for human life. It is a 
remedy for human health as well as our goal towards ‘clean and smart India’. The purpose of this system is to maintain 
hygienic level of Railway toilets through automation with the help of IOT. At present, cleanliness system of Indian Railway 
is worst and leads to health issues. Proposed system automatically cleans the squat pan toilet with the help of robotic arm. 
There is a sequential cleaning algorithm.  
The robotic   arm has a brush attached to its end effector is used for the cleaning purpose. Water jets are provided. In this 
system there is minimum usage of water & electricity. Auto door locking system is provided during the working of this 
system to avoid the human interference. To maintain the periodicity of cleanliness level different kind of sensors are used. A 
database is maintained which gives all the notifications to authorities of cleaning department of railway on a web page and 
an android application by using Wi-Fi. The advantages of the system are that it reduces the labour work and its working is 
flexible. In India this type of project is not implemented. It is affordable for Indian Railway department for its 
implementation. This system is robust and it has long life. 
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I. INTRODUCTION 
 
The biggest source of transport in India is Trains. 
Lakhs of people travel in trains daily and the most 
important facility in trains is “TOILETS” which 
unfortunately are not at all clean, safe and sanitized 
which leads to unhygienic surrounding. With so much 
being spent on the Swachh Bharat campaign it’s a 
pity that trains, which carry lakhs of passengers daily, 
do not have modern toilets. The current system of 
toilets in Indian railways is very unhygienic and foul 
to use and is downtrodden.  There is no any cleaning 
system rather than by doing it manually, which 
requires lots of human efforts and still have more 
possibility of spreading the unhygienic and 
contagious diseases which are very dangerous and 
even life taking. Our Indian railways have the rail 
lines of 115000km approx. due to unaesthetic system 
of toilets leads to corrosion of rail lines. It is a need of 
time that we move forward and take the initiative of 
clean India.  
 
To reduce human efforts, a step towards “VISION 
2020”. Logic comes from the lesser number of logic 
gates than the Full Adder (FA) structure. As a 
solution to all this problems we are developing our 
system which cleans the toilet automatically. Our 
system will work on basis of sensor like PIR Sensor, 
Gas sensors. Robotic arm which will clean the toilets 
and an android application which will give current 
status and all updates of working system to the 
authorities/station master. The energy required for 

working of our system is generated using a solar 
panel. 
II. LITERATURE SURVEY 
 
It is known in the literature survey to provide that 
there is no existing technology for automatic cleaning 
of Indian toilet to clean rather than manually; labors 
or cleaners are appointed by the contractors to clean 
the toilets. As mention in IJIERE vol-4 Special Issue 
1, NCIAR2k17 of ‘Automatic Lavatory Cleaning 
Robot’ e-ISSN: 2394-3343. According to mentioned 
paper the washing and cleaning facility for public 
usage in schools, colleges, offices and public places 
by the scissor mechanism. So the locations in 
mentioned paper for cleaning the lavatory are static. 
As proposed system can be applied to dynamic 
location like toilets in railway as well as static toilets 
also. As mentioned paper is only for cleaning the 
lavatory but proposed system not only clean but also 
make it hygiene; as used proposed system consist of 
use of liquid disinfectant that leads to hygiene toilets 
or lavatory. The advantages of the proposed system 
are as: It can reduce human efforts, protect human 
beings from harmful & contagious diseases, can 
reduce the foul smell in toilets and finally it would 
maintain the quality of toilet cleaning. For further 
cleaning issue is quite basic the Indian railways on 
tender basis. To which tender holder firm decides the 
cleaning basic according to primary and secondary. 
On sight basis like dirtiest toilet is primary stage for 
cleaning and moderate cleaned toilet on secondary 
basis. As it depend on contractor to contractor how 
the periodicity of cleaning the toilet is to be 
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maintained. Cleaning also depend on journey distance 
as contractor proposed to clean the toilets in intervals 
of 250km to 650km depend on how long is the 
journey and train resting time on particular station if 
train stops 20minute to 40 minute then and then only 
toilet cleaning will be done.On all these cleaning 
mechanism of Indian railways lack of periodicity for 
cleaning the toilets is concern a matter. Varies the 
proposed system not only cleans the toilets but also 
maintained uniform hygienic toilets throughout the 
journey. 
 
III. METHODOLOGY 
 
A. PROCESS PLAN ANDFABRICATION OF 
ROBOTIC ARM  
Proposed system automatically cleans the squat pan 
toilet with the help of robotic arm. There is a 
sequential cleaning algorithm. The robotic   arm has a 
brush attached to its end effector is used for the 
cleaning purpose. Water jets are provided. In this 
system there is minimum usage of water & 
electricity. Auto door locking system is provided 
during the working of this system to avoid the human 
interference. To maintain the periodicity of 
cleanliness level different kind of sensors are used. 
Database server is designed for storing all notification 
information. 
The components required to make the robotic arm are 
4 servo motors, single DC motor, 4 servo motor pivot 
joint, 4 servo motor bracket, 4 servo bearings, L 
bracket and brush. Robotic arm is fixed inside the 
side wall in L shape near the Indian toilet seat of the 
Railway toilet. The base of robotic arm consists of 
two MG995 servo motors having 30 kg-cm stall 
torque. The motors are fitted by the use of servo 
motor brackets. Servo motors transfers linear motion 
through the servo motor pivot bracket which 
performs linear up down motion to which another 
servo motor bracket is attached. In this bracket 
MG995 servo having 15 kg-cm stall torque is fitted. 
To the servo another servo motor pivot bracket is join 
by using servo bearings. An aluminium channel is 
attached which acts as the first link of the robotic arm 
which transfer linear horizontal motion. L bracket is 
attached to the aluminium channel to join another 
MG995 servo motor with the bracket. To the servo 
another servo motor pivot bracket is join by using 
servo bearings. Second aluminium channel is 
attached which act as second link of robotic arm. 
Finally a DC motor is attached to the second link to 
which a brush is joined. The sensors used are 
ultrasonic sensor, MQ4 to detect methane and 
MQ135 to detect ammonia.  
 
Hardware Interface: 
 Tower pro MG995 Servo motor with horn 
 DC motor 
 Brush 
 Arduino-UNO microcontroller Board 

 Servo motor Bracket 
 Servo joint pivot Bracket 
 L Bracket 
 Channel 
 Extension 
 Bolts 
 Nuts 
 MQ4 sensor for detection of methane 
 MQ135 sensor for detection of ammonia 
 GPS 
 LED indicator 
 
Software Interface: 
 Arduino IDE 1.6.13 
 Catia V5 
 
B. DETAILED WORKING 
The programming of system is done in the Arduino 
software and downloaded in the Arduino-UNO. The 
odour in the train toilet is detected by the odour 
sensors namely MQ4 for methane and MQ135 for 
ammonia. When the odour reaches its set level then 
the system further check the presence of human by 
the use of ultrasonic sensor. If human is present then 
system stops further working but if human is not 
present then system starts working. Further command 
is given to auto door locking system which is operated by 
a MG995 servo motor. Auto door locking is used as 
aspect to prevent the human intervention while the toilet 
is being clean. 
In this toilet system there is a provision of water jets 
whose inlet is connected to the flushing pipe. MG995 
servo motor is used to on-off the inlet of water jets. After 
door gets locked the command is given to servo 2 which 
start the water jets for 10 seconds and it removes the dirt 
from the squat pan toilet. After pre-cleaning by water 
jets the command is given to the robotic arm. The 
robotic arm is mounted inside the wall of toilet. The 
arm consists of 4 MG995 servo motors and single DC 
motor at its end to which a brush is attached. There is a 
disinfectant liquid container near the roof of toilet. 
Through which an output pipe is taken and attached to 
robotic arm. It is also operated by a servo. After getting 
command the robotic arm comes out of the wall.  
Command is given to the servo which opens the valve 
of the disinfectant liquid. Robotic arm spreads liquid 
on the squat pan toilet. Brush attached to the DC 
motor starts rotating and cleaning the squat pan toilet 
with the specific movements as per given 
programming. Foam is get created by brush. For 
cleaning brush and foam water is spread by jets for 20 
seconds. After cleaning brush the robotic arm goes on 
its original position. All this working updates are get 
stored on the database server. Finally the door gets 
unlocked by giving command and the cleaned toilets 
can be used by passengers.   
During the working of the system if any error is 
detected then the notification is send to the railway 
authority of the next 3 railway stations. Global 
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Positioning System (GPS) is used to track the current 
location of the train. A database is maintained which 
gives all the notifications to authorities of cleaning 
department of railway on a web page and an android 
application by using Wi-Fi. A database is designed 
which maintains all the system related information. 

LED indicator is used on outer side of door. When 
toilet is occupied by person and during working of 
system it indicates red. In this way proposed system 
can reduce manual work. And it will be robust with 
long life. 

 
Fig 1: System Architecture of smart toilet system 

 

 
Fig 2: Proposed smart toilet system modelled in software Catia V5R20 
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IV. FLOWDIAGRAM  
 

 
 

Fig 2: Flow Diagram of Smart toilet system 
 

V. INDUSTRIAL APPLICATION 
 
This technology offers a ‘clean on demand’ model, 
allowing the building/facilities owners, FM and 
cleaning companies to deploy their manpower 
resources more efficiently. It can reduce the human 
efforts by automatic cleaning. It allows for better 
maintenance of the hygienic level of Railway toilets 
and sets a higher standard of cleanliness of the toilets. 
It is also a convenient way of obtaining relevant real 
time information on usage and odour levels in toilets. 
This system is economical and easy to implement in 
the existing toilets of the Indian Railways. Hazardous 
diseases can be prevented. 
 

CONCLUSION 
 
From this we can conclude that smart toilet will be 
beneficial for Indian Railway. It will reduce human 
efforts by automatic cleaning. Different sensors will 
be used. Automatic door locking system will be very 
helpful for further process. The Robotic Arm will be 
used for cleaning the toilet and liquid pipe will be 
provided with it which will maintain hygienic and 
clean environment in train toilet. Hazardous and 
contagious diseases can be prevented. 
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