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Abstract— The continuous development and evolution of
electric vehicle causes the electric car manufacturers to face
new challenges. Now, the lithium-ion batteries are widely
used in electric vehicles which has high current discharge
rate. During overloading, electric motor draws large
amount of current which leads to degradation in battery life
and overheating. Most of the time, the user is unaware of
vehicle loading. This paper discusses the method to
overcome this issue by estimating vehicle load on real time
and alerting the use of vehicle. Using load cell to measure
the data and send the data to the cloud by means of Amazon
Web Services (AWS). When the vehicle is overloaded, a
notification sent to the user. Realtime loading data is shown
on dashboard. Using evolving Technologies like 10T makes
easy to storing the data on cloud. This enables service
engineers to evaluate and improve vehicle, based on
working conditions for future needs. This can also be used
for future needs like reliable range prediction of electric
vehicle and autonomous vehicle driving system.

Keywords— Electric vehicles, hybrid electric wvehicles,
batteries, internet of things.

l. INTRODUCTION

Many countries have turned their interest towards the electric
vehicles over the conventional fuel driven cars for its eco-
friendly and absence of various systems like lubrication,
cooling and exhaust system. But this put forth new problems
that were needed to be addressed. One of such problem is
battery failure and battery life reduction. These issues were
mainly occurred when the user overload their electric vehicle.
Most of the situations, the user will not be aware of the vehicle
payload and may not always be using weight bridge to check
weight regularly. This problem can be overcome by measuring
pay load on Realtime and notifying the user if its overloaded.
This paper will explain a simple methodology of the
implementation of load measurement in real time and storing
the loading data on cloud. Model uses load cells to measure the
payload and the loading data is sent to raspberry Pi. This data is
then logged to the cloud. This system will notify the user when
the load exceeds the pre-set maximum load. Thus, preventing
the user from exploiting the battery and maintaining its life
cycle.
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This work explains about the method of measuring the payload
in an electric vehicle and store the data in Amazon loT cloud.
Strain gauge (load cell) is used to measure the load and
corresponding signal is sent to amplifier and Analog-to-digital
converter. The converter sends the digital data corresponding to
the load to the raspberry pi. Based on the predetermined loading
condition, raspberry pi checks the data and send the loading
data if its permissible limit and send a notification to the user if
the data is high. This method prevent user from overloading his
electric vehicle which will drain the battery faster and reduce
its life cycle. Battery warranty is void if the user overloads the
battery. The service engineer may determine battery warranty
state by checking the logged data in cloud.

METHODOLOGY

1.
Various components used in the model are,

COMPONENTS AND FUNCTIONS:

Raspberry Pi,

e Strain gauge (load cell),

e Analog to digital converter and amplifier.

A. Raspberry Pi —

Raspberry Pi is a small single board computer, which
weighs only 50g. The Raspberry Pi 3 B+ model has 512 MB RAM,
runs on ARMII CORTEX Ab3 processor. The frequency of
operation of the processor is 700MHz. It has various interfacing
ports like USB 2.0, HDMI, GPIO (digital), display connector and
camera connector. It can be powered by a simple 5V battery
minimum of 700mah. It has built in W-Fi and Bluetooth for
networking.

Fig. 1.

Raspberry pi
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Fig. 2. Pinout

B. Strain gauge —

It measures mechanical stress caused by deformation due to
application of load and providing corresponding analog signals.
There are two types of resistive strain gauge in which metallic
strain gauge are selected. The resistance of the strain gauge
changes with respect to the deformation formed due to the
applied load.

Fig. 3. Strain Gauge

Fig. 4. Strain Gauge
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C. Analog to digital converter and amplifier —

Signals produced by resistive strain gauge is change in current.
This signal is very small and hence the signal is first amplified and
the converted into digital values using HX711 circuit board.
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Fig. 6. HX711

IV. CONNECTIONS AND WORKING OF THE SYSTEM

Load cell is connected to the HX711 analog to digital
converter and amplifier.

5V power is given to HX711 and the data pins are
connected to digital pins of the Raspberry pi.

Load cell measures the payload and produces
corresponding signal to HX711.

HX711 amplify the signal and convert the amplified
signal to digital data.

This data is sent read by raspberry pi and logged.
The data is also sent to Amazon Web Services cloud.

If the payload value exceeds the pre-set range,
notification is sent to the user.
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Pay loading data is displayed on dashboard on real
time and also can be viewed in AWS cloud remotely.

V. FLow CHART

load cell
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|

Analog to digiotal converter

|

Raspberripi

if
overload AWS cloud
4
|

Send notification

Fig. 7. Flow chart

VI.

Several cities of North America are within the changeover
period to rapidly replace conventional vehicles with hybrid
plug-in vehicles then to EVs [3]. EVs has more benefits in terms
of cost and convenience. Unlike internal combustion engine
(ICE) vehicles, the maintenance costs do not exist in an EV [4].
To evaluate the lateral and longitudinal motion in the context of
the vehicle dynamics stability. A very precise detection of the
vehicle mass makes a more reliable control performance of AVs
[9] and EVs possible [5]. The patent application [6] of the
Volvo Truck Corporation is one example for a system that will
use the dynamical method. At first, this system approach will
monitor and compare the acceleration behaviour of different
period’s respectively different operating conditions. After this,
the system will use a Kalman filter and calculate as well as
compare the different driving resistances. Based on this

REVIEW
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comparison, the system will be able to estimate the vehicle
mass. Volvo states that this system has the potential to optimize
brake systems or to realize efficient driving strategies
depending on the current vehicle mass.

VII. CONCLUSION

This paper clearly shows the necessity for real time payload
monitoring in an electric vehicle. Integrating 10T will enable
new possibilities like overload notification and loading data log.
Thus, user may be well aware of the load on his vehicle and can
prevent his vehicle from overloading. This also enables service
engineers to check for clean ability of warranty for the user’s
working conditions
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