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e Abstract

.

Investigations on the study of automated side steppers came to the realization that:

i

lm'csnga;mm on the study of automated side steppers came to the realization that:
{ )

| * The objective of the auto stepper is to make footrests more convenient o rest feet.
« * Using a motor mechanism for self-opening and closing of foot rest, as per the rider's will. ‘Z

i+ Automatic working of footrests without manual efforts is useful for all age group riders and |
i passengers,
| * Auto-stepper makes it more comfortable for disabled passengers to open footrest.

| * It is not hygienic to open footrests manually. The dust particles and viruses get in direct contact with |
5 !

! passenger and rider.
| * Due to the automatic working of the Auto-stepper. there are no 1ssues W ith passenger's and rider's |
| health.
| S : ; e |
s Avoiding repeated work of opening and closing of foot rest. l
; i
|
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' We tuse two wheeler v

Ty often m dav to dav life, 1t is important part of t hing pla to transport
from place to place
oot ¥ o k |
llll\\fi‘l‘t_\‘-.L\H:\'Jll\'?\‘i"? everv rider. because keeping our legs on steady footr ensur
road halanea 11 | : : |
oad | alance whil tidine. The automatis fontstepper w orks on the symple mecnan indd ne
iake extra power,
erinstance, A Footrest opening and closing required manual push and Pull by Feet and i ‘
B g : ‘ . ! ~}
CIHISSIC. O01d people. children. or those whose hetght is short. those who are weak and not ph :
mA sk e i o - l :
id this task difficult 1o push and pull with their Feet. so they open the Foots % o ;
SHUNE on the two-whecler. so. their hands get dust or dirt. 1t is bad for health. But they have no
A L
\ " 3 i [ Py - E - = 3 5 ¢ eqched a t le
NOwadays automation has come in almost everything. Automation has reached a | e

vheeler & Four wheeler so \\i;}_ is there no automation in the two wheeler For the Footrest which

VETY USCihul

vercome this problem, we invented automatic Foot-stepper. An automatic foot -stepper is a

twaorks on the principle of electric motor mechanism

N Working of Auto stepper a server motor is used to rotate the Foot stepper as the will of operator

ch will eventually open and close the footrest.

Nutan Maharas
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118 purpose, Arduino board is used. Firstly. code is set in it to open and close footrest by 90°
- i .




1.1 Problem Statement |

Riders can face some problems while riding two wheelers which are related to footrest,

* The person sitting on the backseat of a two wheeler especially a senior citizen {inds it difficult

10 open the footrest by their feet. Also it is difficult for children and weak people. It is difficult

for the disghlcd peaple to open the footrest before sitting, The person sitting on the backseat of |

a two wheeler, finds it difficult to open and close the footrest and they feel uncomfortable and |
awkward to open the footrest by hand in public. Also It is unhygienic to touch the footrest as

We Step up on it.

o Ofien, after using the footrest. we do not close it and it remains open even when there is no |
need and 1t can cause an accident.

s Also some footrests are horizontally closed and some are vertically closed. So users may find
it difficult to use sometimes.

e Many people have back-pain and knee -pain, so it is difficult for them to open the footrest by |

their hands before sitting on two wheelers and this bending also causes an increase in their

pain. i

e To prevent this it would be useful to give the access of opening and closing of footrest direct |

:

to rider by automatic mode. i

i 1.2 Objectives ’
} i

Objective:
| To avoid danger of accident.

2 To make use of footrest as per the will of operator whenever necessary.

| 3.To open footrest while riding the vehicle which is not possible in current system. 3
4. To make the mechanism of footrest casy and comfortable for disabled people.

| 1 To make the automatic footrest comfortable for everyone it provides more comfort to passengers |

sitting on the back side of the rider ‘
4. To reduce manual efforts. (Especially of children and old people)

i : (" §, . o . ” 3
| 5. To make operation of footrest casy,

|6 To increase the automations in two wheelers

7 To avoid unhygienic touch to foatrest. Old passengers get it difficult 10 open foot rest due 1o health

i issues.

8. To improve the riding expericnce ol ”‘w remove the distractigp—et=s
7

DI
footrest manualy. PRINCIPAL
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1.3 Scope

Scope of our project involves:

N “l 'Z'l‘. Pune

Design and implement an automatic footrest system for two-wheelers using a servo motor and
Arduino board,

Create software code to control the servo motor, for better adjustment of footrest.

Optimize power consumption to ensure efficient operation and minimal impact on the vehicle's

electrical system.

Conduct various tests and validation to make sure the accurate footrest adjustments and overall
system performance.

Evaluate the benefits of the automatic footrest system, including enhanced rider comfort,
improved safety, and customization options.

Document the project, including design specifications, implementation details, testing results,

and any recommendations for future enhancements.
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ln-i Proposed Methodology:
1¢ flow chart shown in Figure explains the work methodology for this work.

" Proposed Work Methodology (Flow Chart)

H
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As we are aware of Footrest in two- wheeler which we open & close
manually; seems quite difficult for old people. children and also weak
people. The person seating on hackseat of two- wheeler feels uncomfortable
while opening the tootrest in public. Some people have back-pain & knee-
. pain so it is difficult for them to open the footrest & this bending also
i incteases their pain. Also it is unhygienic 10 touch the Footrest as We step
up on it

To make the mecha

nism of Footrest easy & hygienic for every one we
n two wheelers. Auto

invent the "Auto Stepper” ic. automatic Footrest ! i

Stepper is a Footrest which can open & close qutomatically as per the |

requirements by giving access of opening & closing of Footrest directly 0 ]l

rider. For automation of our project we refer multiple rescarch paper such !
as "Automatic Side Stand & Foot Rest Retrieval System”. "Design and

k Fabrication of Automatic side Stand for two wheeler”, etc.

e —— ———

f' Our project works on electrical and programmable motor. We attach motor near the
Footrest of vehicle. The motor which we use is basically a Servo motor. Other
Components are Arduino Nano Board. Jumper Wires & a wooden plank.

Firstly we set code in the motor to rotate the Footrest in 90° to open & close it. Then we
connect the jumper wires and Arduino nano board to the motor. This assembly is then
attached to the Footrest & given the access 10 rider's hand. Wooden plank is attach t©

by the rider, signal goes 1o the motor through wires and arduino nano poard and then
motor will open the foot rest .

e S T

ISR

The ",_AutorS{cpper" is the best solution on the problems arises due o \\

‘oot e {of two wheeler, All problems related to the footrest can be
com@iﬁ#iy‘ g)ivcd _ As the mechanism of Footrest hecome automatic it |
~ pecome hygicnic & helps 1o maintain good health.

| PRINCIPAL
~ putan Maharashira inet, of Engg. & Te
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Footrest at the downward side 10 resist the load of person's foot. As the button is pressed
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2. LITERATURE REVIEW

_E
1. Author Name: Zhan, Lei & Sun, Ji & He, Jin |;

\
“ ST » . ; 3 i

The Design of the Footrest for the Auto Seat Based on the crgonomics |

: |
The design of the footrest used in the auto seat was investigated hased on the ergonomics. According E

1o the results., the design path along w ith the tvpe of the footrest ¢ ould be described as: i) an adjustment i
§ mechanism is necessary for the footrest to meet the requirements of the different groups: i1} the adjustor |

of the footrest could be realized by using a ratchet mechanism and iii) the hand-operating should be

avoided for the using of the footrest and the footrest should be self-closing when it was frec of use to

realize the passenger protection.
2. Author Name: Roberta LS
“Footrest Electronic an of Development and Research”

This study investigated and developed a prototype. with an emphasis on the ergonomic and inclusive |
design. aimed primarily at wheelchair users, called Electronic Foot Support. The objective of the |
prototype is to reduce the problems of the sedentary wheelchair user, and the health problems that may E
he created. The experimental research consisted of the 14 participants (n = 14) wheelchair users. © i
verify if the involuntary movements induced by the prototype. would result in a decrease of edema ut'g
the feet. Participants used the equipment for 50 minutes. and in 2 (two) of them the water volume §

remained the same in only one limb, the remainder showed decreased edema. With this study it was |

user. and to improve the quality of life for people with physical disabilities.

"REMOTELY ACTUATED VEHICLE FOOTREST"

member that biases the foot rest member about the at least one pivotable connection, at least from the
sctuated retention mechanism that includes an actuator disposed remote from the footrest member and

actuator, releases the foot rest member from the first position Malika Gawande.
4 Automatic Side Stand and Foot Rest Retrieval System”

In this paper. Accidents in two-wheeler vehicles can be fatal, The main reason W hich increases the risk
| of accidents is people forgetting 10 lift up the side stand of their vehicles. Also it is very common for
| the pillion rider to forget 10 unlock the footrest before taking his seat and trying to do that while the
| vehicle is in motion 18 a risky affair as it disturbs the balance of the vehicle. The main objective of this
i project is counter mesﬁﬁ”-"""’"‘““““’““"}’ operated servo motor driven mechgnisms are used to do
' the end job of lifting aﬁﬂ:{mlﬂcm“g the side stand and\\otrest respectively, phé Msm works
; - PRIMCIPAL ;

B
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In this paper. An actuatable foot rest system includes a foot rest member pivotably displaceable |
hetween 4 first position to a second position. The actuatable foot rest system may also include a biasing |

possible to confirm the contributions of ergonomic design in the reduction of problems for the product

3. Chia Hoo CHANG, New Taipei City

}

3

first position 10 the second position. The actuatable foot rest system may further include a remotely |

which maintains the foot rest member in the first position and, when remotely actuated using the |

P




n the signals sent 10 it by a microcontrolier ciremt, which generates these signals based on the user

code feed to it. By integrating this mechanism 1o the vehicle.

the side stand will automatically left oft when the ignition is turned on and the footrest will
automatically unlock when an adult passenger is seated on the vehicle's pithion

seal. To conclude, this project was designed to reduce the risk of accidents and 1o make two wheelers
more fun and convenient for the rider and passenger and it does a good job accomplishing that.

S Shri Vikram Tandon

|
|
|

" Automotive Vehicles - Requirements of Footrests for Two-wheeled Motor Vehicles” In this paper,

the Government of India felt the need for a permanent agency 10 expedite the publication of %
Standards and development of test facilities in parallel when the work of preparation of Standards is |
going on, as the development of improved safety critical parts can be undertaken only after the i
publication of the Standard and commissioning of test facilities.

To this end. the erstwhile Ministry of Surface [ransport (MOST) has constituted a permanent
Automotive Industry Standard Committee (AISC) vide Order No RT-11028/11/97-MVI. dated
September 15. 1997. The Standards prepared by AISC will be approved by the permanent CMVR
Technical Standing Committee (CTSC). After approval. The Automotive Research Association of
india. (ARAI). Pune, being the secretariat of the A1S Committee, has published this Standard. For
better dissemination of this information. ARAT may publish this document on their website.

BENES——-————

& Niranjan D Kandhare

“A Review Paper: Optimization of Two-Wheeler Foot Rest Using Composite Natural Fiber :
Reinforcement”
In this paper, the sisal fiber used to increase the strength of any component. The actual two-wheeler ‘
foot rest study will be carried out. The sisal fiber layer will be provided to 5

the actual foot rest and then the study will be carried out between the original and sisal fiber mode!
of foot rest. The main aim of our project is the optimization of composite

AT A e

two-wheeler footrest using natural fiber reinforcement. The foot rest will be composed of natural
' fiber reinforcement.

{he 3D model will be drawn with the help of CATIA software. The analysis will be carried out by
using ANSYS software. The three-point bending experimental testing will be carried out with the

| help of 1niversal TM Machine. The result & conclusion will be drawn by making the

: 'mgxwrimeﬂlul & analytical resulis, After making the result & conclusion the
jill be suggested.

| comparison between
' suitable future scope

PR
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M-ec -h‘a_nicgl and physical properties of sisal and erossover sisal fiber fortified polymer composite in
this sisal ﬁbﬂ_mighg be a potential safeguard for polymer composites, past its antiguated applications
mpcs Mats and o on sisal fiber includes potential applications inside the flying machinie and vehicle
d!\’lSto'nsme physical and mechanical practices of sisal fiber rely upon the supply age and area in

| aﬁ'_‘y et m like manner on their fiber measurement primer temperature check length and strain rate
E‘b’” surtace modification ot treatment improves surface refationship between the deliquescent sisal
fiber and furthermore the hydrophobic substance compound network. this prompts a markdown in |
wetness absorption Associate in Nursing an improvement of mechanical properties. Surface
modification wires: one peroxide impels change of respectability responses a couple of silane
treatment deliquescent attributes are frequently modified by indicating long chain structures onto the |
sisal fiber three stomach area dving down specialist and salt treatment shaping a brutal sisal fiber
surface that improves the contact a district of the fiber with the framework and four warmth
treatment.

The mechanical and physical practices of sisal fiber-based synthetic compound composites are hard
' 1o the gathering approach fiber length fiber introduction fiber

volume division and sort of lattice utilized either thermosetting or thermoplastics sisal fiber-based
cream composites take pleasant states of their individual constituents. dead all the split mechanics
| and break strength of sisal fiber-based composites ought to be thought of altogether. The relationship
1 between the mechanical properties and furthermore the social event methodology ought to be created
1o utilize sisal fiber successfully in various applications, glass sisal fiber cream composites were
conveyed and their mechanical. : : {

2.1 Concluding Remark

: 3 {
By using above literature review we can conclude that, the solutions which we have discussed above |
- 3 1

very casy x;fa ﬁ%&mmt and it can be fit to any two wheelers at cheaper price. Also, it is beneficial for %
i

both WW Thus we can overcome all the problems related to footrest which are currently |

unresolved with the help of automatic system.

NMIET, Pune : | ‘ Page 13
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{1 3, PROJECT OVERVIEW

Arduine board, pch board and |

i

|

§

|

|

3

e Basically this project is done to improve the mechanism of footrest of a two-  wheeler vehicle. é
= : . ; _ i
This is achived by using electronics devices like servo-motor, |
{ E
W morc. |
: g i

e The motor is set rotate by 180 Degrees. When it rotates also move the footrest which is attached §
o it £

- The main goal of this project is to fully automate the working of footrest and to reduce human
efforts. Automating the footrest also helps in other ways such as prevention of accidents, |

i Belpful for people with short height and old people. :

: e This design is selected to minimize the cost of project and to give more efficiency :

o |
f The project aims to develop an automatic footrest system for two-w heelers using a servo |

' motor and Arduino board. The system enhances rider comfort and safety by automatically adjusting

4

| é
| the footrest position based on real-time riding conditions. By eliminating the need for manua'l%:-
P

| adjustments, it minimizes rider distraction and allows for a more focused riding experience. f
| Koy features of the system include automatic operation of footrest, allowing riders to use footrest while |
i : g i

| riding 1o ensure comfortable riding experience.

| The project involves designing and implementing a mechanism that connects the servo motor to the

faotrest, ensuring smooth and accurate adjustment of footrest. It also includes developing the necessary

software code to send desired signals o servo motor and contro! its rotation.

ok g it o

e

| Many tests and validation are conducted to see the system's performance under various riding |
. | conditions. Factors such as footrest position accuracy. response time, power consumption, and user ;
| experience are taken into consideration so that system meets the desired objectives,

|

I'he project’s henefits include enhanced rider comfort, improved safety by reducing distractions. The |

;: svstem ean be integrated into existing two-wheeler madels, proy iding a versatile solution for

manufacturers and riders alike. .
| Documentation of the project, including design  specifications, implementation  details, and
| recommendations for future eahancements, is an important aspect to enable rephcation and further )
| development.

' Overall. the automatic footrest system for two=wheelers offers convenience, safety, and customization,

enhancing the riding eXpenence and priguating 4 more cnjoyable

_ PRINCIPAL 5
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4. EXPERIMENTAL SET-UP
4.1 General View/photos of Experimental Set-Up

And assembly is as shown in figure

{ Internal Structure OF A Servo-Motor

Serve WHEEL/ARM/ HOEN.
| s
4 i
¥ ’ ..;' .
f _(aEaR Teazn. - :L

Tanrernal StrucTurRE OF

2. Working Mechanism
i. Footrest When Closed:

3

cepun Outpud SHAET

=y (nefl_SET

BTenTIOMETER

e Plpsric Cace
S, e .MLF‘E;—:&T—}COHNECT“'N&

wWreegg

Servo MoToR




i ?
: i
{ ;
i it. Footrest When Opened
{
3
- :
- by | .
c
f
! i
| :
|
. == 5 |
k¥ 1T okK ; ;
| |
1 j
) N oA & s } J
E‘JOT ,-)Eg"f' WHEN JPENED L=
e

¢« Experimental setup of a project includes :
I. A setup of an adjustable footrest of two wheeler.

2. Connect a digital highspeed servo motor to the footrest setup via a mechanism for smooth opening |

MNP

and closing of footrest.
3. Use & Nano Arduino board to control the servo motor based on the inputs given by rider.
| 4 Ensure a stable power supply for the Arduino and serva motor setup.
<. Develop software code for footrest adjustment including manual override and customisable position
4 Fine-tune software parameters for accurate footrest adjustments.

7 onduet extensive testing under various riding conditions to validate system performance.

' % Document the setup, results. and any modifications for future reference.
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Code for arduino board

cpp
#include <Servo.h>

// Create a servo object
Servo servoMotor,

void setup() {
// Attach the servotopin 9

servoMotor.attach(9);

}

void loop () {
-~ // Rotate the servo to 0 degrees

servoMotor.write(0);
delay(1000);

// Rotate the

g <gg.
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4.2 Test and trial on the roll forming machine-(procedure)

Testing is done on the Arduino Nano Board by adding various codes to get the proper measure of
rotation required to rotate the footrest. Then the mechanism to attach the footrest to the motor shaft |
was tested to get The rotation of footrest in proper order. Then designs for the place to keep the Arduino

hoard and the Motor was decided.

Madel Prototype:

i
{
i
;
oF
E,?Q
(%
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5.COST ESTIMATION

TABLE VI

COSTING

PCBBoad

& | Grand Total

S "

| PRINCIPAL
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| 6.CONCLUSION |
E After studving the above literature review, we concluded that the mechanism which we have used |

{18 convenient, cheaper. It performs all the functionalities which are not in current version of footrest |

A s B i st 1P 7t © -‘r-re-fi‘
P and make footrest casy and more convenient to use ,Although being cheaper it gives us the required !

¥ iired
LACTICY POQTIRTTd

(|

rer has simple and easy functional set up . Which allows it to fit on afl two wheeler, |

Sl

i . AT -wheeler vehicles Thus
‘L8 simple Mechanism and structure makes it easy to use, Itis for all two-wheeler vehicles. Th .
wE can successtully overcome problems related discussed above related to footrest which are |

. unresolved by gotomating the footrest.

in conclusion, the development of an automatic footrest system for two-wheelers using a servo |

tor and Arduine board has been successfully accomplished. The project aimed to enhance rider

ymtor

. and improve safety of rider while riding bike.

L ST e S

Through careful design and implementation, a mechanism was created (o connect the serve mator |
i 10 the footrest, allow ing for smooth and accurate opening and closing of footrest.

The software code developed for the Arduino board of fectively open and closes the footrest on the |

riders will to improve riding experience.

Various testing and validation were conducted to check the system's performance under various |
- riding conditions. The system demonstrated accurate footrest adjustments, responsive behavior, and

§

.; improved rider comfort. The benefits of the reduced distractions |

automatic footrest system, including
and enhanced safety were achived.

Documentation of the project, including design specifications, and implementation details has |

been prepared for future reference and replication. ceessiul }\r\\\,(Ll_z;LL-,,;.c@p{

the project serves as a su

i for the _élrlﬁiﬁmlllal“-?‘] of an aulomatic [ootrest System in [\\H"\\h\‘g‘]t‘i'.\, l““\idinl—: a fou:‘-.;i.l[u‘-:* fot i

turther development and improvements in the field.

Owerall, the agtomatic footrest svstem has Proven o be a valuable addition to two-wheel i
. AL INVICTS, §
i

1

oitering convenience, and safety. It provides riders With a more comtortable g

nd Chjovable
perience, while also promoting safe riding practi

Hdmg

by redpetae distraction: :
: _ : ey LIEHONS. The praject
successfully achieved its objectives ury HCibULes o th

Nheeler technology.
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7. FUTURE SCOPE

project may face some diitier

H‘z_' CLITeNnl mecnanism used in the
N T -.l,-:fi'»._ !\si”‘!'»t"-i .c‘:f‘\lliglf -l: i1 O1f th
wosstenper 18 made by optimizing the budget ¢ i
Y ot is increased. there are tew modifications that ¢ } I
@ e

Few Futare Modification Ideas:
£ 1 that can be done is by removing the current button mechar

rst modilication that

GGG @ Pressune s

the rear seat (if any) and activate the motor to bring out the foot rest.
snother way to modify the mechanism is by automating the bike-stand. Just as

can alse automate the stand and give a button at the driver Ul to access the stand

nsor under the rear seat which will sense the weight of the pe

T_l'.-

LIg

heipful for people with short height as they find it difficult to reach their foot till the
prrRiCeaL
Mutan Moharo s =it of Tnze, & Tech.
Talpor S ATn 507
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