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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2005 0.000
Cites / Doc. (4 years) 2006 0.473
Cites / Doc. (4 years) 2007 0.447
Cites / Doc. (4 years) 2008 0.474
Cites / Doc. (4 years) 2009 0.503
Cites / Doc. (4 years) 2010 0.513
Cites / Doc. (4 years) 2011 0.529
Cites / Doc. (4 years) 2012 0.507
Cites / Doc. (4 years) 2013 0.443
Cites / Doc. (4 years) 2014 0.490
Cites / Doc. (4 years) 2015 0.490

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2005 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

Cit Y V l

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2005 20.54
2006 22 26

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2005 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2005 0
Uncited documents 2006 570
Uncited documents 2007 2312
Uncited documents 2008 3708
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MERA (motorcycle emergency ride assistance): plug-in
for accident detection and notification
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Science and Engineering (BIS-ASE) 2019 16 October 2019, Magelang, Indonesia
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Abstract
The condition to trigger the Automatic crash detection for motorcycles is more complex, since the

collisions in real life are usually different than those in the lab. so in order to boost the accuracy and

affectivity, the researchers must reduce inconsequential deployments, the occupant weight, and riding

condition, as well as re-calculate the speed to crash conditions. In this paper was present a continuously

evaluates and innovate for crash detection with support automated notification system. The accident

detection, communicates the accelerometer, vibration, speed and lean values to the determine accident

status and level. In this concept, three different variable measurements are attached to head of the

motorist and motorcycle body, Crash dummy tests are done for trial particular systems in helmet by

throwing the helmet with different altitudes to simulate the effect of crash to the motorist, and for

1 1 1

sabri.balafif@ft.um-surabaya.ac.id
 Department of Computer Engineering Universitas Muhammadiyah Surabaya, Surabaya, Indonesia

https://doi.org/10.1088/1742-6596/1517/1/012081

Buy this article in print

1

Journal RSS

Sign up for new issue notifications

Create citation alert

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

PDF

Help

https://iopscience.iop.org/journal/1742-6596
https://iopscience.iop.org/volume/1742-6596/1517
https://iopscience.iop.org/issue/1742-6596/1517/1
mailto:sabri.balafif@ft.um-surabaya.ac.id
https://doi.org/10.1088/1742-6596/1517/1/012081
https://pod-iopscience.org/?doi=10.1088/1742-6596/1517/1/012081&UTCDate=31032021_210333
https://iopscience.iop.org/journal/rss/1742-6596
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3Fjournal%3D1742-6596
https://myiopscience.iop.org/signin?origin=a0&return=https%3A%2F%2Fiopscience.iop.org%2Fmyiopscience%2Falerts%2Fsubscribe%3FarticleID%3D1742-6596%2F1517%2F1%2F012081
http://ioppublishing.org/privacyPolicy
https://scholar.google.com/scholar_url?url=https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012081/pdf&hl=id&sa=T&oi=ucasa&ct=ufr&ei=F-xkYIaAEKuM6rQPk5KnkAs&scisig=AAGBfm3RAY3x0fkcVxHVwVbjiFoWMwU0Yw
https://scholar.google.com/scholar/help.html#access


capture the location of accident, real data is collected by driving the motorcycle. The implemented

prototype system showed promising results for automatic crash detection, and the system also showed

its success for deliver real-time notifications when an accident was happening.

Export citation and abstract 

Content from this work may be used under the terms of the Creative Commons
Attribution 3.0 licence. Any further distribution of this work must maintain
attribution to the author(s) and the title of the work, journal citation and DOI.

BibTeX  RIS

This site uses cookies. By continuing to use this site you agree to our use of cookies. To find out more, see
our Privacy and Cookies policy.

PDF

Help

http://creativecommons.org/licenses/by/3.0
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstSb1pWw0_ll4VwtynYlFHYLOkl9qUJWIWcj68njF6NmEoCGrhU1s3QlB1ehY7jNUFIjB6zrrTqTx_dwD1Vu6Y4TH23RibdqF_wNqBwsQb8JQ9zwXqo_h_yyZUQ-gcftJ0ueamfzlgdB0UgalzAe1FrMRPyr03vdoRhhmgbUAqPbX0hroBbV-6yA889Xz-yxCqSc06O9-kcX5tnIHCTYRcizH9jrf2HKR6j4jtDmim5ePA_nI7fbcqY_qCF589Es8pkfs3w_aTbGoAPoYpoerMmGVe-NBL4F5gRy-9O2Q6xW9Ek&sai=AMfl-YRp4kFmeZVu8NRQvZmjl2qaKdDzrkrkPusmHsG_NiAY9_hcddAHbLHIPh6zTKbHdzQvYlStpLCA9z5pHc-DbR8bak2--g0uLuLas-i0-kjBwpr3LilRRmaQXKIt8KF3NhNmtw&sig=Cg0ArKJSzPMhPLTo959E&adurl=https://ecs.confex.com/ecs/240/cfp.cgi%3Futm_source%3DIOPPW%26utm_medium%3DBanners%26utm_campaign%3D240Abstract%26utm_content%3DApr9
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsu88CD7ZCv8TwcaSwHSWG8mFdrmVmY2HrozDnr4VabjILf6Gw-1XA8zfLe3bxlgbzGjpI0XRa_g4p74Uht-U3u1dHoWC8L0eehtlbPT470mBNnM05fwmDO3k0qobDW1Yq072crQi5gv-FtDXC1QfgQ7FcEEn_gfUOXQIAKgTK3aW-WAf8drkAg7Zs8Z6a8q6FxGCrTHUYf1AasO-QVzo6wLVSG5ap9MRUXuYjWE_zwJ38RLJbXWFSvqKyvxPBEA1ys-gO4Z3LnUKoSxvRs_2YS7gVGFo0v0hs3jzb9iHlFfIQsoKetw&sai=AMfl-YT7a738Q0owIC-cBeDtnXlSps5fDeN42SGiJWgFKfceg5GAw4hDeymBXBpzoGcbbl-qbHKpnaGWX0spkeA_yNHFJ4HZ2ugkZ8XN_du7Ro6kOtWBakbcATa3eI6Wsx72nJpbPg&sig=Cg0ArKJSzPBd4MeRNaGk&adurl=http://bit.ly/38lWdFA
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssvV5mRiaav0WMhGtmMGS0WXFTKqjwr7APSx0RK3K-wDVnF__-0njBr-iRzRILCD5Jihss_-i8_bbupSJlx5eLOQXGVvIrhg7q0SxPp6ng7wjm89r3lvMQidDEONyBrMEzb85RmZNAEpS4z384frC6qUPAOpn1spXzrl_en1XHOTNHOvVluflSpkIf2zy2xisfS9Q4dS-ts9q86uLcqzFCD_4Pj2Tl0O0SbHuhRN60C-c8IKFLGgjttINKeSfnxCyIyVr3kmIQEQmWWSdqKQTzqE9C2PkYgQd1A_wZQkIYlh8jILx6J3z6piQ&sai=AMfl-YT1u6Wl5zwuaQdkj1H8h6t7TqYdf8Rsovw0YaKIEzyJ12YmvaoVxTsHoJUJWQRREM93rYwHuI7Xen0b7IlJTZ_idBUkrKhy5J6Xk6psHSOCseVklgZe7XJxcjuLuorrr2jLgQ&sig=Cg0ArKJSzN427ncdCuCN&adurl=https://iopscience.iop.org/book/978-0-7503-1713-9
https://iopscience.iop.org/export?articleId=1742-6596/1517/1/012081&doi=10.1088/1742-6596/1517/1/012081&exportFormat=iopexport_bib&exportType=abs&navsubmit=Export+abstract
https://iopscience.iop.org/export?articleId=1742-6596/1517/1/012081&doi=10.1088/1742-6596/1517/1/012081&exportFormat=iopexport_ris&exportType=abs&navsubmit=Export+abstract
http://ioppublishing.org/privacyPolicy
https://scholar.google.com/scholar_url?url=https://iopscience.iop.org/article/10.1088/1742-6596/1517/1/012081/pdf&hl=id&sa=T&oi=ucasa&ct=ufr&ei=F-xkYIaAEKuM6rQPk5KnkAs&scisig=AAGBfm3RAY3x0fkcVxHVwVbjiFoWMwU0Yw
https://scholar.google.com/scholar/help.html#access


Journal of Physics: Conference Series

PAPER • OPEN ACCESS

MERA (motorcycle emergency ride assistance): plug-in for accident
detection and notification

To cite this article: S Balafif et al 2020 J. Phys.: Conf. Ser. 1517 012081

 

View the article online for updates and enhancements.

This content was downloaded from IP address 191.101.146.201 on 29/05/2020 at 13:34

https://doi.org/10.1088/1742-6596/1517/1/012081
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsst6RQ4pFFm7ThbMCCBKwqR_W6-W4woGl88iUrH2iC-ZG897YCuaX7Vtpw2ydRFLBBM4qdPJhsMPe0QH-0ew0W2zbzrCyiJlIDzIiL91tkvLNdoYYpC2MTDmgVEvEnWBV1gyIfuuMD4F_kNEKobUgEhXs0MbHRikb7YcAGRIo-5fa7cvrNWl9cY6MsuABs-jjAo-KGAhqdRMKmHgUkovNXCrAZqBSI-K_LT-KSGvOt9XppYrgfl&sig=Cg0ArKJSzM2a0CaI8MoD&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

BIS-ASE 2019

Journal of Physics: Conference Series 1517 (2020) 012081

IOP Publishing

doi:10.1088/1742-6596/1517/1/012081

1

 
 
 
 
 
 

MERA (motorcycle emergency ride assistance): plug-in for 

accident detection and notification  

S Balafif*, D Purnomo, and T Haryanti 

Department of Computer Engineering Universitas Muhammadiyah Surabaya, 

Surabaya, Indonesia 

 

*Email: sabri.balafif@ft.um-surabaya.ac.id  

Abstract. The condition to trigger the Automatic crash detection for motorcycles is more 

complex, since the collisions in real life are usually different than those in the lab. so in order to 

boost the accuracy and affectivity, the researchers must reduce inconsequential deployments, the 

occupant weight, and riding condition, as well as re-calculate the speed to crash conditions. In 

this paper was present a continuously evaluates and innovate for crash detection with support 

automated notification system. The accident detection, communicates the accelerometer, 

vibration, speed and lean values to the determine accident status and level. In this concept, three 

different variable measurements are attached to head of the motorist and motorcycle body, Crash 

dummy tests are done for trial particular systems in helmet by throwing the helmet with different 

altitudes to simulate the effect of crash to the motorist, and for capture the location of accident, 

real data is collected by driving the motorcycle. The implemented prototype system showed 

promising results for automatic crash detection, and the system also showed its success for 

deliver real-time notifications when an accident was happening.  

1. Introduction 

Since the response time is very limited to save lives and / or patient's limbs, then the treatment must be 

handled it with systematic and priority scale based. Measures must be fast, precise and careful according 

to standards. Therefore, it is clear that to minimize response time the first step is to activate the rescue 

system (call for help), both for the environment around the event and family and/or related officers. 

Many different sensory devices are used to determine the position and orientation of an object. The most 

common of these sensors are the gyroscope and the accelerometer. Though similar in purpose, they 

measure different things. When combined into a single device, they can create a very powerful array of 

information. Using quantitative method and descriptive type research, the researchers doing sustainable 

research to improve the of crash detection and notification system. 

The idea adopted from Smart Motorcycle Helmet: Real-Time Crash Detection With Emergency 

Notification, Tracker and Anti-Theft System Using Internet-of-Things Cloud Based Technology by 

Marlon Tayag and Maria Capuno [1]. Based on the research finding, To the Smart Motorcycle Helmet 

is a viable tool or device that can be used to help motorcycle riders in times of emergency. the researchers 

try to determine the need to develop a smart helmet capable of being a tool to saving the motorcycle 

rider in times of an emergency such as an accident or collision. That’s finding also relevant with studies 

of pre-hospital emergency medical services, one of them is Frederick B. Rogers and Katelyn Rittenhouse 

research about The Golden hour in Trauma: dogma or medical folklore [2]. In the event of an accident 

mailto:sabri.balafif@ft.um-surabaya.ac.id
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/ trauma, "the golden hour" begins for the sufferer. Life, death or disability that may occur depends on 

the speed and accuracy of the first aid provided.  

This paper aims to determined how provides an affordable, effective accident detection and 

notification system to address the aforementioned problems. Mera is a Plug-In of Motorcycle 

Emergency Ride Assistance for Accident Detection and Notification.  Mera itself is integration between 

the gyroscope and accelerometer sensor with others multiple sensors for measure of collision and impact 

rate and to know the reason for accidents. The sensors are integrated on motorcycle and helmet, depends 

on the sensing function. MERA also implemented The GPS for recognizing the location of accident 

detection, and GSM-Based Notification System.  

 

2. Method 

The research methodology in this journal is carried out by using an experimental-based Modelling and 

simulation approach of several sensor sets that is combined as an input in detecting event parameters 

[3]. The first, all experimental research designs are based on comparison between two or more scenario 

groups.  These groups must be composed of subjects who are similar on all characteristics which might 

influence the outcome of interest; otherwise, it is impossible to rule out the possibility that any observed 

differences at the end of the experiment were due to baseline differences between the groups at the start 

of the experiment. The experiment scenario is Simulation accident base on single variable, Simulation 

accident base on all stimulant variables, Performance Measurement the hardware and system, Accuracy 

using study comparison. 

 

3. Results and Discussion 

The system architecture in The MERA Tech are following 3 process. Step 1, Accident Detection 

Process: This phase is the stage of detecting an event that has the potential to be an accident. The process 

of determining the potential for an accident is determined based on the suitability of the parameters that 

represent the criteria stated as an accident. These parameters are obtained from the sensor readings 

placed on a motorcycle, namely the Lean-angle sensor with a parameter size> 60º based on best practice 

from the Validation of Equations for Motorcycle and Rider Lean on a Curve research by Neal Carter, 

Nathan A. Rose, and David Pentecost [4] and collusion sensor [5]. Whereas in Helm using 

accelerometer, speed and vibration sensors.  

Step 2, Determinate status accident: The system is in the state of Always-On Monitoring, it's a 

reference to the system providing the ability to always check conditions and parameters in real-time, 

therefore the system can monitor critical target status and metric alerts. In particular the results of sensors 

avoidance are from the physical environment. Next, the analysis step, if the data sensing results from 

the sensors meet the conditions in accordance with the specified parameters, then the system can run the 

Emergency Action (alerts and notification) procedures. In determining the status of emergency 

conditions divided into 3 conditions, The category of light weight with collision value reading at < 1000 

Hz; speed is above 5 Km/hour while speed is less than > 60º; The category of emergency with collision 

value reading between ≥ 1001Hz to 3000Hz; speed is above 5Km/hour while speed is less than > 40º; 

The category of heavy with collision value reading at ≥ 3001Hz; speed is above 5Km/hour while speed 

is less than > 60º. The basis for minimum collision value reading received on the helmet that is based 

on the peak value of maximum impact on the energy that is passed on by the helmet set by SNI 

(Indonesian National Standard) 1811: 2007 with a magnitude of not being able to exceed 300 G (gravity) 

[6]. 

Step 3, Logging and Notification : In this phase, the system can store the entire sensor data sensing 

in internal Random Access Memory (RAM) during the analysis process for execution of programs, and 

if the full parameters are used, then the corresponding data is stored in external storage [7]. Then the 

system can execute the Emergency Action (alerts and notification) procedure to the numbers that have 

been registered on the system. SMS Notification contains location data of event occurrence including 

the capture of sensor data which indicates the existence of emergency in the form of Executive Summary 

of Incident Report.  
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Microcontroller [8], Used in the design of this research system requires a voltage between 6-12V. 

The output power of the battery used is 3.7V. To connect the battery is with a microcontroller power 

line. Examination procedure that is done as the following Measure Output power battery when in charge, 

target 3,7V-4,2V. Measure Output power Charger Module, target between 3,7V-4,2V. Measure Output 

power Battery after charge, target 3,7V-4,2V. Measure Output power out using Step Up module, target 

6V-12V. 5) Calculate total of power consumption.  

Accelerometer Sensor Circuit on MERA use the MPU 6050 Accelerometer. the MPU6050 has both 

3 Axis accelerometer and 3 Axis gyroscopes integrated on a single chip. Testing the Accelerometer 

Sensor (3) MPU 6050 as shown in Figure 2 is done to find out whether the sensor can work for the 

detection angle as expected. The application used as a comparison for reading sensor values is an 

Arduino-based application that is integrated with a protractor. Testing is done by connecting the Sensor 

Accelerometer MPU 6050 microcontroller. In the operation of this sensor Arduino requires Library 

wire.h. Arduino will communicate through the I2C ports found on pins A4 and A5. The following is an 

explanation of the program code used to run the sensor Accelerometer. 

axis_X = Wire.read() << 8 | Wire.read (); axis_Y = Wire.read () << 8 | Wire.read (); 

The function above is to read the data sent by the sensor to Arduino. The data that has been obtained 

is converted to an angle of -90 and 90 by the function below; this is required for the atan2 function. The 

atan2 function is a function used to find the value of an arc tangent or the opposite of a tangent whose 

value is derived from an X coordinate and a Y coordinate. A tangent is the quotient between the flat side 

and the vertical side of a right triangle. 

int xAng = map (axis_X, minVal, maxVal, -90, 90); int yAng = map (axis_Y, minVal, maxVal, -90, 90); 

The atan2 function converts the value to Radians [9], for that it needs to be converted again into 

degree reading with the RAD_TO_DEG function. This function converts 360-degree readability. The X 

angle is the right-left slope while the Y angle is the front-back slope. 

x = RAD_TO_DEG * (atan2(-yAng, -zAng) + PI); y = RAD_TO_DEG * (atan2(-xAng, -zAng) + PI); 

Then to facilitate the reading and calculation in determining the angle parameters, 360 degrees are 

converted to 180-degree readings with the functions below. An angle reading when it exceeds 180 

degrees can be read a minus value, so 360 degrees can be read -180 degrees. 

if (x > 180) {x = x - 360;} if (y > 180) {y = y - 360;} 

Voltage measurement and Current consumption use two Digital Multimetres with different Brands 

to be able to compare the readable value. The first Digital Multimetre uses the Fluke type 117 and the 

second Digital Multimetre uses the Fluke DT9205A. From the Power Supply test results use the 

Multimetre Fluke type 117, the resulting voltage looks like table 1 below: 

Table 1. Results of testing the voltage power supply using fluke type 117 

 

Exam  

Output Power (Volt) From Consumtion Power 

(mAH) Adaptor Charger Module Battery Step Up 

1 5.122 4.156 4.137 7.26 180.6 

2 5.122 4.156 4.137 7.26 180.6 

3 5.122 4.149 4.137 7.26 180.6 

Avg. 5,122 4.153 4.137 7.26 180.6 

From results of Multimetre 1, the voltage values generated by the power supply the system 

requirements. Result following table 1 and 1, Data from Multimetre 2 shows the voltage released meets 

the system requirements. From the results of reading the two Multimetre data that is read is not 

significantly adrift but Multimetre1 provides better accuracy of reading values up to three digits behind 

the comma than the reading of Multimetre 2. 
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Table 2. Results of testing the voltage power supply using fluxe DT9205A 

 

Exam  

Output Power (Volt) From Consumtion Power 

(mAH) 

Adaptor Charger Module Battery Adaptor  

1 5.12 4.12 4.13 7.25 180.6 

2 5.13 4.13 4.13 7.25 181.2 

3 5.12 4.13 4.14 7.25 180.6 

Avg. 5.12 4.12 4.13 7.25 180.6 

The results of the average voltage and current measurements can be calculated with the following 

formula: 

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒗𝒂𝒍𝒖𝒆 = 𝑺𝒄𝒐𝒓𝒆 𝑻𝒐𝒕𝒂𝒍 ÷ 𝑨𝒎𝒐𝒖𝒏𝒕 𝒐𝒇 𝒅𝒂𝒕𝒂[10] 

From the formula above we get the average value of voltage = 4.137 V on Battery for Multimetre1 

and voltage = 4.132V for Multimetre2. So, the average voltage of two Multimetreis 4.1345V and the 

average value of Current Consumption = 180.79 mAH or Current = 0.18079 A. From the measurement 

results when the battery is full it has a 4.1345 Volt Voltage with Amperage Specifications on a 650 

mAH (0.650AH) Battery. So the power possessed can be calculated by the formula [11], [12]. 

𝑾𝒂𝒕𝒕 𝑩𝒂𝒕𝒕𝒆𝒓𝒚 = 𝑽𝒐𝒍𝒕𝒂𝒔𝒆 × 𝑨𝒎𝒑𝒆𝒓𝒆𝑯𝒐𝒖𝒓 = 𝟒, 𝟏𝟑𝟒𝟓 × 𝟎, 𝟔𝟓𝟎 = 𝟐, 𝟔𝟖𝟕 𝑾𝒂𝒕𝒕𝑯𝒐𝒖𝒓 

This means that within an hour the battery is able to supply power of 2.687 Watt. As for the total 

power consumption when the device is turned on are: 

𝑾𝒂𝒕𝒕𝒂𝒈𝒆 𝒄𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏 =  𝑨𝒗. 𝒗𝒐𝒍𝒕𝒂𝒈𝒆 ×  𝑨𝒗. 𝑨𝒎𝒑𝒆𝒓𝒂𝒈𝒆 = 𝟒, 𝟏𝟑𝟒𝟓 × 𝟎, 𝟏𝟖𝟎𝟕𝟗 = 𝟎, 𝟕𝟒𝟕𝟓 𝑾𝒂𝒕𝒕 

Therefore, the measurement results can be calculated theoretically the battery life is: 

=
2,687

0,7475
= 3,59 ℎ𝑜𝑢𝑟𝑠 

Table 3. Comparison of MPU sensor level 6050 with protractor 

Position 

Angle of 

the bow 

the tool of 

-X angle  

 Error 

angle -X 

the tool of 

-X angle 

Error 

angle -X 

the tool of 

–Y angle 

Error 

angle - Y 

the tool of 

-Y angle 

Error 

angle –Y 

0° -0.06   0.87   0,54   -0,86   

5° -5.35 7.00 5.19 3.80 5,06 1,20 -4,91 1,80 

10° -10.00 0.00 10.34 3.40 10,34 3,40 -10,58 5,80 

15° -14.63 2.47 15.86 5.73 14,48 3,47 -13,95 7,00 
20° -20.12 0.60 20.73 3.65 21,37 6,85 -20,11 0,55 

25° -24.96 0.16 24.64 1.44 26,74 6,96 -25,29 1,16 

30° -29.33 2.23 30 0.00 30,33 1,10 -30,67 2,23 

35° -35.76 2.17 35.04 0.11 34,89 0,31 -35,37 1,06 
40° -40.66 1.65 39.2 2.00 40,18 0,45 -40,13 0,33 

45° -45.11 0.24 45.52 1.16 44,68 0,71 -45,51 1,13 

50° -49.99 0.02 49.7 0.60 49,53 0,94 -50,13 0,26 

55° -55.22 0.40 54.59 0.75 55,99 1,80 -55,44 0,80 
60° -59.14 1.43 60.91 1.52 62,01 3,35 -60,12 0,20 

65° -64.4 0.92 64.81 0.29 64,31 1,06 -65,46 0,71 

70° -71.82 2.60 71.47 2.10 69,45 0,79 -69,29 1,01 

75° -75.07 0.09 76.19 1.59 76,62 2,16 -75,29 0,39 
80° -77.51 3.11 80.11 0.14 79,86 0,18 -81,69 2,11 

85° -85.68 0.80 85.58 0.68 84,98 0,02 -84,01 1,16 

90° -87.24 3.07 89.87 0.14 89,44 0,62 -88,25 1,94 

Average 1.61  1.62  1,97  1,65 
Margin of Error (∑ Error angle /n)  1.71   

 

Table 3 is the result of comparison of angle readings compared to the angle reading of Protractor 

Applications while table 3 is the result of comparison with reading of protractor. The degree reading of 
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the protractor and arc applications is considered the actual angle. Data is taken by testing several angles 

from 0 degrees to 90 degrees with the difference in distance of each., based on The Slovin's Formula  as 

follows: n = N/(1+Ne2), so The average error value that is read between angles of 0 degrees to 90 

degrees is 1.71%, it’s mean < Error tolerance (5%), in a testing  result the suitability of the comparison 

has an accuracy rate of 95%. 

The results of voltage measurements and current consumption by the MPU 6050 sensor when run 

can be seen in table 4 below. The working voltage of the sensor is 3,299V from Multimetre 1 and 

Multimetre 2 is 3.3V. 

Table 4. Voltage test and current consumption of MPU 6050 

Test 
Working voltage 

(V) Multi meter 1 

Current Consumption 

(mA) Multimeter 1 

Working voltage 

(V) Multimeter 2 

Current Consumption 

(mA) Multimeter 2 

1 3.299 1.4 3.30 1.4 

2 3.299 1.4 3.30 1.4 

3 3.299 1.4 3.30 1.4 

Average 3.299 1.4 3.30 1.4 

From table 4 which contains the results of testing the working voltage and current consumption, the 

working voltage of the vibratory sensor measured by the average of the two Multimeters is 3.29V. The 

following is an explanation of the source code used in the SW-420 vibrating sensor. Digital pin The 

sensor output is connected to the Arduino D5 pin and expressed by the variable vibrate_Pin. 

int vibrate_Pin = 5; void vibrate() { measurement = TP_init();} 
long TP_init() {delay(10); measurement = pulseIn (vibrate_Pin, HIGH);return measurement;} 

 

The pulseIn (10) function is a function of reading data from the digital sensor output. Time delay 

(delay) reading of data from the sensor is for 10ms, if during that time there is no data read, the value is 

considered Low or 0. If there is a vibration value that is read may be stored in the measurement variable. 

The following Table 4.18 results of the comparison of vibration test values on Motor 1 (dimensions 

2,050 x 757 x 1,075 mm and weight 136 kg with 149.2 cc) and Motor 2 (1.873x678x1.074 mm and 

weight 94 kg with 108 cc). 

 

Table 5. The value of the test results vibrates 

Test Motor Vibrate 1 (Hz)) Motorbike 1 (Hz) Motor Vibrate 2 (Hz)) Motorbike 2 (Hz) 

1 74 52 48 74 

2 4 51 74 148 

3 426 3 55 74 

 

From table 5 above it proves that the vibration sensor can read the vibration value and can work as 

expected and following visualization in the form of a vibration reading graph. 

 
Figure 1. Graph of vibration sensor test results 1 
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Figure 2. Graph of vibration sensor test results by driving 

 

The results of the reading of the second drive vibrate values of both motors (Figure 1, Figure 2) show 

fluctuating values because in addition to the influence of engine power motors, the dimensions and 

weight of the motor state of the road being travelled also affect. From the test results show that the 

sensor can work as expected. 

 

4. Conclusion 

The results of this study can help the process of informing traffic accidents more quickly. Help with 

accident sufferers can be done immediately. Delay in relief from accidents can result in fatalities to be 

minimized. Sensors in the system that are vibration speed and angle sensors can work in accordance 

with the standard parameters set. In tastings with several types of motors there are differences in the 

results of reading the system, vibration reading for motor 1 when without driving the initial pull is greater 

than motor 2 because engine capacity in motor 1 bigger than motor 2, then more stable in the middle 

due to the influence of dimensions and greater motor weight. The results of the second drive reading 

vibrate the value of both motors show fluctuating values allegedly differences in the reading is 

influenced by engine capacity, dimensions and weight of the motor state of the road traversed from the 

test results show that the sensor can work as expected 
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