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ABSTRACT

Buying a car entails a cost, not counting the day to day high price tag of gasoline. People are looking for
viable means of transportation that is cost-effective and can move its way through traffic faster. In the
Philippines, motorcycle was the answer to most people transportation needs. With the increasing number of
a motorcycle rider in the Philippines safety is the utmost concern. Today technology plays a huge role on
how this safety can be assured. We now see advances in connected devices. Devices can sense its
surrounding through sensor attach to it. With this in mind, this study focuses on the development of a
wearable device named Smart Motorcycle Helmet or simply Smart Helmet, whose main objective is to help
motorcycle rider in times of emergency. Utilizing sensors such as alcohol level detector, crash/impact
sensor, Internet connection thru 3G, accelerometer, Short Message Service (SMS) and cloud computing
infrastructure connected to a Raspberry Pi Zero-W and integrating a separate Arduino board for the anti-
theft tracking module is used to develop the propose Internet-of Things (10T) device.

Using quantitative method and descriptive type research, the researchers validated the results from the
inputs of the participant who tested the smart helmet during the alpha and beta testing process. Taking
into account the ethical consideration of the volunteers, who will test the Smart Helmet. To ensure the
reliability of the beta and alpha testing, 1ISO 25010 quality model was used for the assessment focusing on
the device accuracy, efficiency and functionality. Based on the inputs and results gathered, the proposed
Smart Helmet 10T device can be used as a tool in helping a motorcycle rider when an accident happens to
inform the first-responder of the accident location and informing the family of the motorcycle rider.
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1. INTRODUCTION

Buying a car entails a cost, not counting the day to day high price tag of gasoline. People are
looking for viable means of transportation that is cost-effective and can move its way through
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traffic faster. In the Philippines, motorcycle was the answer to most people transportation needs.

Designed in 1894, motorcycle or motorbike is a two-wheeled vehicle of which it is estimated that
58% of them in the world are deployed in Asia-Pacific. With this, motorcycle is now the main-
stream transportation for the people who cannot afford to buy their own car and a means of getting
from one location to another traversing the road that is jam pack of vehicle congestion. However, it
is also the reason why there are a lot of deaths due to motorcycle accidents. As mentioned by
Mascarinasthe need for safety regulations must be encouraged paving way for politicians to create
laws that will be in effect for better monitoring on the proper use of motorcycle vehicles. [1]
Moreover, according to Philippine Statistic Authority, the number of death caused by road crash
accidents has increased from 2006 to up to the present, and motorcycle ranks as the number one
with more the 4,872,065 accidents (K. Sy, n.d.). 53% of all road accidents deaths are from the
motorcycle [2]as shown in Table 1.

Table 1.Breakdown of Road Accidents Deaths

Road deaths Percentage
Motorcycle riders 53%
Pedestrians 19%
4-wheeled vehicle drivers 14%
4-wheeled vehicle passengers 11%
Cyclists 2%
Others 1%

Two-wheeled vehicle safety is a must. There are already different types of safety gear on the
market. From spinal back-bone protection to the simplest yet neglected safety helmet

As stated by Nandu [3] the helmet plays an important role in protecting the rider from head
injuries, wearing it is an important factor in saving the life of the motorcycle rider. But most
motorcycle riders tend to neglect in wearing it. Different law has been passed penalizing
motorcycle rider who is not wearing one. This affects not only the motorcycle rider but also the
people who also ride along with them. Based on the paper by Sung [4], person or individual who is
in a motorcycle accident are more unlikely to suffer if they are wearing their helmets such as full
face helmet (FHH), open face helmet (OFH) and half-coverage helmet (HCH). A sudden jolt from
a crash accident can cause traumatic injuries to the brain and may in long-term complications,
brain injuries are the most lethal.

Brain injuries are the most likely cost of death, 40% of the motorcycle rider will have the highest
risk of having brain injury[5]. In the Philippines, it is mandated that every motorcycle rider should
wear their helmet. This is stated under the Republic Act No. 10054 or the Motorcycle Helmet Act
of 2009. The said law states that it is mandatory to use motorcycle helmets. The use of safety
helmets by motorcycle riders have been found to be one of the most effective ways of surviving an
accident.

Also, as stated in a paper published by the World Health Organization [6], 90% of deaths due to
motorcycle mishap is due to the driver not wearing any safety helmets. WHO states the data
gathered on occurrences of death due to road accidents specifically for a two-wheeled vehicle can
be used to improve road safety and rider’s awareness on the need of wearing a safety helmet at all
times.
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Driving under the influence of alcohol is another mitigating factor in road accidents most specially
while driving a two-wheeled motorcycle. A large amount of alcohol in the body while driving
affects the driver ability to drive. Such effect includes slow reaction, lack of coordination; decrease
vision and can inhibit judgment.

One problem that motorcycle accidents face is having the proper medical treatment. A study
[7]made in the United States of America (USA) on road crash injuries states that people die before
any hospital treatment to the late arrival of emergency responders. The same is true for those who
arrived too late for medical treatment. A golden hour is for saving the victim is sixty minutes after
receiving a traumatic injury. This is crucial to reduce the number of victims.

Along with the said injuries caused by motorcycle accidents, motor napping or bike napping is
prevalent in the Philippines. As more and more people are choosing this mode of transformation,
such a problem arises.

With this, technology will play a large role in saving the lives of these people. One such
technology is the Global Positioning System (GPS). GPS is a navigation tool that uses satellites to
accurately pinpoint the precise location of the individual. It currently plays a vital role in
transportation, rescue, and other industry to name a few. [8]

Arriving on the site of the accident on time is a life or death situation for the people who are at the
accident. In the article published by Brodsky [9], he stated that every minute counts when the
emergency response team goes out to the accident area. Getting the correct location and the route
to that location greatly adds to the timely arrival of the first responders. Sending alert messages to
the emergency rescue team is a must. This is where both alert notification and GPS location
tracking can be integrated as a technology to save lives which are also calledInternet of Things
(1oT). The 10T is a buzzword in today technology-driven infrastructure. Its role is increasing day
by day, implemented seamlessly in many of the automated and sensor-based systems. The term
0T was coin by Kevin Ashton in 2003.

Connected devices that talk or communicate with each other using Wi-Fi, Bluetooth or the
network, gathering data using sensors and sending data to the internet for analytics, loT will
encompass a huge number of industries including agriculture, manufacturing, transportation, and
security.[10]

Road safety is an area where 10T technology can be implemented. [11]stated in their paper the
importance of road safety and how loT technology will play a part in minimizing road collision.
The need for a quick response from the time of the accident to the time of the arrival of the rescue
team is vital, in which loT technology can shorten the gap by means of monitoring of road
accidents. Dickenson article clearly describes the crucial role of 10T in road safety, specifically in
the transportation area, in which road can become smarter by the used of sensors that can detect
environmental reading such as temperature and humidity.[12]

Currently, there have been several implementation of Smart Helmet in several ways. Faizan[13]
smart helmet uses GPS and GSM for the sensor monitoring and notification, it works by
implementing a vibration sensor as the crash sensor, while researchers [14] used Wi-Fi as the
means of communication with Bluetooth for connectivity on the smartphone.
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Another notable project for the smart helmet is by Khaja[15] where IoT integration was done by
means of an Arduino module. Each system implementation lacks the combination of each other
features. The research goal for this system and hardware development is to combine all the said
features and add more, integrating loT with cloud-based infrastructure. The said features are 10T,
Cloud Infrastructure, GPS, Location Tracking, Short Message Service (SMS) / Push Notification
along with an alcohol level breath analyzer, integrated with the anti-theft features by sending the
GPS location of the motorcycle when stolen.

Conceptual Framework

Input- Process-Output (IPO) framework was used to guide the researchers in visualizing the
required process and output of the study. Monitoring the motorcycle well-being based on real-time
data requires the input of multiple sensors which includes a crash sensor for detecting a crash,
accelerometer use in conjunction with the crash sensor for detecting speed and impact, GPS to
track the motorcycle location by means of its longitude and latitude, data for anti-theft. Alcohol
sensor was used to monitor the motorcycle rider alcohol level. All data are sent to the cloud
infrastructure for processing. The output is the real-time monitoring of the motorcycle rider current
status.
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Figure 1. Conceptual Framework
Objectives of the Study

The main objective of the study was to develop a hardware device and software system for
tracking the motorcycle rider real-time safety status. It aimed to achieve the following objectives:

a. To monitor the current location and keep track of the route the motorcycle rider and send
SMS notification alert when a collision or crash is detected, sending the GPS location to the
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person of concern (family) related to the motorcycle rider and to the first-responders
(emergency personnel) who will come in aid of the motorcycle rider.

b. To check the alcohol level of the motorcycle rider using the alcohol sensor on the helmet and
send a notification to the motorcycle rider mobile phone if it is high.

c. To send real-time GPS location to the motorcycle rider when the motorcycle is stolen using
the 10T tracking module.

Scope of the Study

This study focused on the development of the hardware and software system for monitoring the
real-time status of the motorcycle rider and the location of the motorcycle in case the said vehicle
is stolen. Multiple sensors will be used to monitor the motorcycle rider. The data from the sensor
will be sent to the system cloud infrastructure for processing. The respondents and the user will
be the motorcycle rider. Any deviation from preset sensor data will trigger an alert. Medical
treatment to be done on the motorcycle rider at the accident location is not covered and is beyond
the scope of the proposed study.

2. RESEARCH DESIGN AND DEVELOPMENT

Both quantitative and descriptive type of research was used by the researchers. It fell under this
process because of the need of the researchers to get inputs from the user of the smart helmet,
their experience in using it and its effectiveness based on its functionality. This was done by
means of conducting an individual test to collect information through surveys and interviews.
These surveys lead to the researchers in designing a device that could help motorcycle riders in
case of an accident. Testing of the device was needed to ensure the consistency of its
performance, data were evaluated and analyzed to see if there were changes or improvements.

Participants

Purposive homogeneous sampling was used to validate the quality of the collected data. Twenty-
five (25) motorcycle riders were selected as respondents in the pre-survey getting the idea of the
motorcycle riders safety needs and the problem they face on their day to day commuting and in
the post-survey for the testing of the prototype showing the device functionality and performance.
The respondents were composed of twenty (20) males and five (5) females, age ranges from 18 to
40 years old.

The researchers chooses to have more male, because of the fact more male use and drive
motorcycles for commuting and work and based on the report published by the Transport
Accident Commission in 2018 they sum up injuries in female have increased, but male is likely
more injured and lose their life in an accident. [16]

Testing of the first prototype did not work as intended, the original hardware to be used as a
controller is one single Arduino, due to the different sensors needed to detect the outside
environment and taking into account the anti-theft integration using one single Arduino is not
enough. Based on the testing of the first prototype and the requirements needed, a second
prototype was developed. This time using Raspberry Pi Zero-W as the main controller for the
helmet and the Arduino as the controller for the anti-theft module installed on the motorcycle. For
the post-survey, a total of ten (10) respondents answered post-survey questionnaires with a
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positive response. The said 10 respondents volunteered to test the working Smart helmet. The
second prototype work as expected with the improved device functionality and performance.

Research Instruments

The researchers used two instruments in this study. First is the pre-survey questionnaire which
was used to gather data inputs for the system / 10T development phases. And second, the post-
survey questionnaire to evaluate the accuracy, efficiency, and functionality of the 10T device.

The first phase of the study, a pre-survey questionnaire was used to identify data that are needed
in the development of the 10T device, specifically on the needs of the motorcycle rider for a
device that can help in an emergency situation such as a collision, accidents or when the
motorcycle is stolen.

As this is hardware and software integration of an l0T device, alpha and beta testing was done.
For alpha testing, the functionality of the loT device was tested. This functionality includes (a)
connection to GPS Signal, (b) SMS Sending, (c) image capturing; and (d) alcohol detection. Any
glitches, errors, and malfunction found were taken into account for the changes needed and
integrated to improve the development of the 10T device.

The second phase involves beta testing, these include assessment of the functionality, the
effectiveness of the 10T device. The beta testing phase also involves testing of a working version
of the smart helmet. Ten (10) motorcycle rider tested the smart helmet with a positive response
from them in terms of the functionality of the said device.

To ensure the reliability of the assessment and testing of the 10T device, the researchers made use
of the quality model ISO 25010 as the cornerstone in the quality evaluation system. With this
model, the following characteristic of the intended device was checked. This features includes
namely; accuracy, efficiency, and functionality (“ISO 25010,” n.d.).

The researchers used three (3) items; Reliability (Accuracy), Performance efficiency (Efficiency)

and Functional suitability (Functionality) out of the eight (8) characteristics in the 1SO 25010,
which form the basis in the design of the survey questionnaires.
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Figure 2. 1ISO 25101 Model

In the actual testing phase of the smart helmet, both the researchers and participants took all
necessary measures in terms of safety precaution specifically while the motorcycle rider is using
the smart helmet while riding.

System Design

The proposed system will help the motorcycle rider in times of critical needs where the
emergency response team is needed to locate the said rider. It will also be a tool to locate the
motorcycle when the motorcycle is missing or stolen by means of activating its anti-theft feature
integrating the GPS location tracker. The integration of cloud infrastructure in which the real-
time data are collected by the sensors is stored and analyze. Fig. 3 shows the block diagram
of the proposed hardware and system integration.

GPS Module

Cloud
Service

e

GPRS Connection

Alcohol Sensor sl

Figure3. Block Diagram of the Smart Motorcycle Helmet System

The main component of the system is the Raspberry Zero-W for the helmet and Arduino Uno for
the motorcycle tracking, RPiZero-W is half the size of Raspberry Pi 3 is a single-board PC or
system-on-chip running at 1 Ghz processing speed capable handling different type of Input-
Output (1/0) either digital or analog sensors thru its 40 pin General Purpose Input Output headers.
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It has a composite RCA video, mini-HDMI 1080p video and audio connection, microSC card
slot, built-in wifi, and Bluetooth connection. RPiZero-W will be the controller for the Smart
Helmet where the sensor will be connected.

Arduino is the secondary controller installed on the motorcycle itself, its job is to send the GPS
location of the motorcycle once it is stolen. The Arduino is independent of the RPiZero-W having
its own SMS and GPS module.Data gathered from the sensor which includes GPS, accelerometer,
alcohol, and crash sensors are sent to the cloud service portal for real-time analysis.

In the event of an accident specifically a collision or crash will trigger the smart helmet to send a
notification to the family or emergency personnel along with the motorcycle rider GPS location
using the longitude and latitude coordinates.

Methodology and Procedures

The researchersused the prototyping methodology in the design and development of Smart
Helmet. The methodology consisted of the following phases: determining the objective phase,
development phase, refinement phase, testing phase. Under the prototyping method, an iterative
process will be implemented, in which trial-and-error between development can be done based on
currently known requirements. [17]

Phase I. Determine Objectives

The researchers collected all required information to meet the objective of the study in Phase
I. Primary and secondary sources were used to obtain the necessary data. Based on the
interview with motorcycle riders, the need for the quick response coming from the first
responder in case of an accident and informing the family is important. Having a device that
can do those things can help motorcycle riders.

Phase I1. Development Phase

Phase Il is the development phase which is divided into two stages. Stage 1 is the prototyping
of the device circuitry on the breadboard. Connecting all sensors and testing sensor data. The
sensor includes GPS data — longitude and latitude, sending of SMS, alcohol sensor accuracy.
The researchers used open-source software such as Python for creating the scripts in
Raspberry Pi Zero, Sketch programming language for the Arduino module. As for the cloud
infrastructure the researchers used an EC2 free-tier virtual machine wherein MySQL server is
setup. This was where data from the accident is sent (i.e. GPS longitude and latitude, time of
the accident, information about the motorcycle rider).

Calibrating the alcohol sensor is one of the difficult parts of the testing. The MQ-135 alcohol
sensor is made up of tin dioxide and a layer on aluminum oxide. So any ethyl alcohol present
in a breath is oxidized can be detected. The MQ135 alcohol sensor once connected to the
Raspberry Pi Zero-W general process input-output (GP1O) terminal generates an analog value
number that can be used to calibrate it (Fig.4). For the testing part, thru trial and error, a value
higher than 400 can be considered of high alcohol concentration on the motorcycle rider
breath.
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Detecting the occurrences of an accident was another problem encountered, using an
ADXL345 Accelerometer to measure acceleration, the researchers determined the intensity of
vibration the accelerometer generates when impact occurs.

Phase I11. Refinement Phase

Phase Il involves re-testing all hardware, sensors connection, and output. Any
malfunctioning parts are replaced. The incorrect output from the sensors is recalibrated.
Testing of the codes done in python was checked and integration of the Arduino as a separate
module for the anti-theft is tested. The researchers removes all malfunctioning components,
debug the software for errors. Hence, testing of the prototype happened in this phase.

Phase IV. Demonstration and Testing phase

Phase 1V, after setting up all the components, loading up the SIM card with data, connecting
the 12 volts’ power bank, the researchers proceeded on demonstrating the device, the
researchers showed the smart helmet to 10 motorcycle riders, testing the functionality of the
smart helmet how it would work at same time getting their inputs. A few problems arose from
the testing phase: sometimes when the GPS signal is weak, an incorrect latitude and longitude
value registered. Upon proper inspection of the hardware and software, a mistake was found
on the Python code that is used to both the latitude and longitude GPS signal. To test for the
crash, the researchers along with participants drop the helmet from five feet to simulate
impact of the smart helmet on the ground. With accelerometer registering the impact force
triggered the notification module.

3. RESULTS AND DISCUSSIONS
Data Analysis

The researchers used a quantitative method to analyze the data, using a statistical treatment such
as frequency and weighted mean. After finishing the hardware and software development phase
of the prototype, the hardware and software underwent alpha and beta testing to assess the
functionality of the proposed 0T device using the researchers-made instruments. Alpha and beta
testing of the hardware and software play an important role in the software development life
cycle. With its usage, the developer should produce a system with no discrepancy. Based on the
survey, error or bugs in software cost the US economy 0.6 % on its gross domestic product, 80%
of software company cost is in finding and fixing errors.[18]

Data collected were analyzed using statistical treatment on the following features of the tested
device: (a) Accuracy, (b) Efficiency and (c) Functionality.

Rated Functionality of the System

Descriptive Rating Weighted Mean Rating Scale
Exceedingly Functional (EF) 4.21-5.00 5
Very Functional (VF) 3.41-4.20 4
Functional (F) 2.61-3.40 3
Somewhat Functional (SF) 1.81-2.60 2
Not Functional (NF) 1-1.80 1
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Rated Accessibility of the System

Descriptive Rating Weighted Mean Rating Scale
Exceedingly Accessible  (EA) 4.21-5.00 5
Very Accessible (VA) 3.41-4.20 4
Accessible (A) 2.61-3.40 3
Somewhat Accessible (SA) 1.81-2.60 2
Not Accessible (NA) 1-1.80 1

Rated Effectiveness of the System

Descriptive Rating Weighted Mean Rating Scale
Exceedingly Effective  (EE) 4.21-5.00 5
Very Effective (VE) 3.41-4.20 4
Effective (E) 2.61-3.40 3
Somewhat Effective (SE) 1.81-2.60 2
Not Effective (NE) 1-1.80 1

The purpose of this study was to develop a workable prototype that can help motorcycle riders in
times of emergency such as when an accident occurs. Using pre-survey guestionnaires inputs
from participants selected pre-determined functions that would be needed for the proposed smart
helmet / 10T device. As shown in Table 2, participants selected four core functions they want to
see when the smart helmet is developed, these functions includes GPS tracking, crash detection,
SMS notification / alert to the first responders and to the families of the motorcycle rider, and
alcohol level detection for alerting the motorcycle rider of the alcohol content detected.

Taking into account the need to test the software and hardware itself, the smart helmet went
through the process of alpha and beta testing. Alpha testing involves testing the different
functions of the sensors. Within this phase, the researchers encountered issues on the tracking
module for the stolen motorcycle. The original plan is to use a single Arduino board, but with the
integration of different sensor and a separate module for alert notification when the motorcycle is
stolen, the researchers decided to use a Raspberry Pi Zero-W for connecting the sensors (i.e.
accelerometer, alcohol sensor) on the helmet and Arduino for the tracking module on the
motorcycle itself.

Table 2.Functionality selected by motorcycle riders needed most in an accident

lIoT Device Functionality
GPS Tracking
Crash Detection
SMART MOTORCYCLE HELMET SMS Notification / Alert to first

responders and to the family
Alcohol Level Detection and Alert
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Assessment of the effectiveness of the working prototype was done on the beta testing phase with
ten (10) participants who volunteered to test the smart helmet. The smart helmet was tested on
three main items; Accuracy, Efficiency, and Functionality.

Table 3 shows the results on the functionality side of the smart helmet. GPS location of a stolen
motorcycle garnering the highest mean of 4.70 an effectiveness of exceedingly functional. This is
an indication of the functionality being sought by motorcycle riders how to track down their
stolen motorcycle. Checking of alcohol level for motorcycle rider got 4.50. SMS notification
garnered 4.40 while 24/7 access to GPS location got 4.10 which the lowest, looking on the
description side 4.10 is still considered very functional. All in all, the functionality of the smart
helmet based on the general mean is 4.43 which is Exceeding Functional.

Table3.Assessment of the Functionality of Smart Helmet

Indicators Weighted Mean Description
1. The device checks the alcohol level of the 4.50 Exceedingly
motorcycle rider using the alcohol sensor Functional
2. Real-time GPS location of the motorcycle 4.70 Exceedingly
when the motorcycle is stolen Functional
3. SMS notification alert is triggered when a 4.40 Exceedingly
collision or crash is detected Functional
4. The motorcycle rider has 24/7 access in the 4.10 Very
GPS location in case the motorcycle was Functional
stolen
General Mean 4.43 Exceedingly
Functional

Table 4 illustrates the effectiveness of the smart helmet as tested by the volunteer motorcycle
rider participants. The sending of SMS notification in with no signal interruptions or delayed
SMS got the highest point of 4.70. The option of editing and updating the motorcycle rider’s
information using a smart phone connected to the internet got 4.50. While sending and receiving
updated GPS coordinates in real-time garnered 4.40. Assessment of the effectiveness of the smart
helmet was rated exceedingly accessible with a general mean of 4.53.

Table 4.Assessment of the Effectiveness of Smart Helmet

Indicators Weighted Mean Description
1. Editing of Rider’s contact details for 4.50 Exceedingly
updating is possible or doable Effective
2. No interruption in sending SMS notification 4.70 Exceedingly
alert to the first responders (emergency Effective
personnel) and family
3. The device sends the correct and updated 4.40 Exceedingly
route of the rider in real time manner Effective
General Mean 4,53 Exceedingly
Effective
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As presented in Table 5, the point of 4.80 weighted means indicates that the motorcycle rider can
access their personal information. With the ability to access their personal information, the
motorcycle rider can edit their information such as person to contact in case of emergency.

Indicators on GPS location notification to families came next with a 4.00 point. This allows the
next of kin to be notified of the accident and view where the accident happened by means of the
GPS longitude and latitude.

Table 5.Assessment on the Accessibility Utility of Smart Helmet

Indicators Weighted Mean Description
1. The rider has 24/7 access regarding his 4.80 Exceedingly
personal information Accessible
2. The family of the motorcycle rider can 4.00 Very
view the GPS location of the rider in times Accessible

of collision or crash as soon as possible

when triggered

General Mean 4.40 Exceedingly
Accessible

By using a quantitative study, the researchers sought to determine the need to develop a smart
helmet capable of being a tool to save the motorcycle rider in times of an emergency such as an
accident or collision. By gathering relevant data from the motorcycle riders themselves, the
researchers focus on four key features needed by them. These features are GPS location, SMS
alert, and notification, crash or impact detection and GPS tracking when the motorcycle is stolen.
Looking for the right technology in terms of portability and compactness the researchers
proceeded to look into the Internet of Things (10T) devices and cloud infrastructure specifically
Infrastructure As A Service (IsaaS).

Integrating different sensors on one Arduino board proved to be problematical. In the end, the
researchers decided to used Raspberry Pi Zero-W as the main controller for the smart helmet
were all the sensors are connected and using the Arduino board as the hardware module for the
anti-theft notification. With all the sensor integration, the researchers proceeded with the alpha
and beta testing. From which a positive feedback results came from the ten (10) volunteer that
tested the smart helmet.

4. CONCLUSIONS AND RECOMMENDATIONS

Based on the gathered results and information from the related literature and studies, the
researchers formed the following conclusion. The Smart Motorcycle Helmet is a viable tool or
device that can be used to help motorcycle riders in times of emergency. Taking into account that
this is just a prototype there are still bugs and errors being encountered but with enough time to
do more testing, those can be iron out.

The helmet is intended to be used by motorcycle riders. Part of the integration of the anti-theft
module is the implementation of GPS location tracking module. As part of the enhancement that
can be added as future features these are as follows:
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e Integrations of a kill-switch that will turn off the engine of the motorcycle when the
motorcycle is stolen.

e Automated kill-switch for the motorcycle engine when the motorcycle rider is above
the safety level of alcohol content detected by the alcohol sensor.
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