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[bookmark: _heading=h.j638ugfr2py5]ABSTRACT

The Rapid growth of technology has made our life easier. This advancement in technology also increased the traffic hazards. Hence the ratio of road accidents which take place frequently increases causing immense loss of life due to poor emergency facilities. Our project provides a solution for accident in order to make the human life safety. It enables intelligent detection of an accident at any place and reports about the accident if it's happen.  Our project of GPS [15] module, Wi-Fi module and web site for reporting issue.

The system depend on accident so that when a vehicle face an  accident, immediately a vibration sensor will detect that an accident happen and send a signal message  to the Microcontroller, Due to this signal, an alert message will be send through Wi-Fi module including coordination for the location of accident and MAC address of the Wi-Fi module which set in the car to online website specifically for  emergency centers, due to this information  they can detect the location of accident immediately from MapQuest and the number ,type and size of vehicle , then they can add any notes about accident .


[bookmark: _heading=h.4os639jlsqc]Chapter 1: Introduction
[bookmark: _heading=h.nb9zye6djmja]1.1 statement of the problem

The development of a transportation system has been the generative power for human beings to have the highest civilization above creature in the earth .Despite many efforts taken by different organization all around the world by various programs to warn against careless driving ,accidents, have taken place every day .However many lives could have been saved if the car is supported  with a sufficient intelligent circuits like shock sensor, GPS module and Wi-Fi module that will notify the emergency service to get the crash information from an online web site and provide a proper help at suitable time .
[bookmark: _heading=h.uteg105twz3j]1.2 Objectives of the work.
· To develop a system with all the useful utilities, this will help owners, Police, Rescue Squad and other authorities do their work more efficient and effective.
· To utilize the capability of a GPSreceiver to detect an accident and send the location of the accident by the Wi-Fi  module by using the 3G network or Wireless LAN network to  Alert Service Centre.
[bookmark: _heading=h.exj9oc7jchvp]1.3 Scope of the work.
Our project is about making cars more intelligent and interactive which notify or resist user under unacceptable conditions. It provide critical information of real time situation to rescue victims of accident.
[bookmark: _heading=h.1s8sg012q6ed]1.4 Importance of the work
Nowadays due to increasing in the deadly Vehicles accident, number of victims and injuries are also increasing. Speed is one of the basic reasons for vehicle accident. Many lives could have been saved if the emergency service could get accident information and reach in time which is supported by our project.

[bookmark: _heading=h.gn6fw0oh0zpa]1.5 Organization of the Report
Chapter 1 of this report serves to provide an overview of the basic concepts and objective. Chapter 2 literature review  provides the main reason of choose that project and compare with our system is similar .chapter 3 System analysis and the internal design . Chapter 4 is for interface and the outside design . Chapter 5 System scenario . Chapter 6 DataBase  that have the datagram and the appendix . Chapter 7 is for Evaluation of that project ,chapter 8,9 is for the hardware part and work ,as well as the conclusion with suggestions for further improvements in the work.
[bookmark: _heading=h.kmq4hwuwkzg6]Chapter Two: Literature Review
[bookmark: _heading=h.ii5eb5i5cabu]2.1 The main reasons to choose this project

The Rapid growth of technology has made our life easier. This advancement in technology also increased the traffic hazards. Hence the ratio of road accidents which take place frequently increases causing immense loss of life due to poor emergency facilities. Main causes behind these road accidents include: lack of training institutes, unskilled drivers, poor road conditions, use of cell phone during driving, over loading and poor governmental plans in this regard. According to Statistics released by the Palestinian Ministry of Transportation we take a clear vision about the causes and consequences of accidents and traffic violations in the West Bank as show below [5]:
[image: ]







At present criteria, we cannot detect where the accident has occurred and hence no information related to it, leading to the death of an individual. The research work is going on for tracking the position of the vehicle. In this project GPSis used for tracking the position of the vehicle

There are certain technologies that already exists in the area of obstacle detection and warning. Each of them deals with the obstacle in a similar way the only differentiation is the sensor and its technique in recognizing the obstacle and actions initiated after sensing the obstacle. The following are the different approaches that were implemented in previous attempts of solving the obstacle problem: Enhancing riding safety and comfort, it is necessary to monitor the automobile's status[14]. A Safety System for Intelligent portable Hybrid Electric Bicycle IEEE paper published in 2011 attempted to develop a safety system for intelligent portable hybrid electric bicycle. The safety system includes two functions: Anti-crash warning system, balanced tire pressure monitoring system. Those are combined with ultrasonic[2] ranging technology and sensor technology for electric bicycles. Accident detection and reporting system using GPS, GPRS and GSM technology IEEE paper published in 2012 This paper proposes to utilize the capability of a GPSreceiver to monitor speed of a vehicle and detect accident basing on monitored speed and send accident location to an Alert Service Center.  The GPSwill monitor speed of a vehicle and compare with the previous speed in every second through a Microcontroller Unit. Whenever the speed will be below the specified speed, it will assume that an accident has occurred. The system will then send the accident location acquired from the GPSalong with the time and the speed by utilizing the  network. This will help to reach the rescue service in time and save the valuable human life.
[bookmark: _heading=h.rbk4zxvsecej]2.2 Our System 
[bookmark: _heading=h.eyd9qbcle545]2.2.1 Detection of accident 
In the case that the vehicle gets a hit and an accident happened. Then we  use an accident detection unit which be fitted in the front and other sides of the car .This accident detection unit consists of vibration sensors which work as a switch. Inside is a stiff spring coiled around a long metal pin. When the switch is moved, the spring touches the center pole to make contact. So, when there's motion, the two pins will act like a closed switch. When everything is still, the switch is open [13]. In case of accident, if the car is hit to some other vehicle or others object, then the spring of the switch will be compressed and make a short circuit. Due to this a signal will be sent to Arduino. Once Arduino gets signal from sensor, then it will immediately turn on the buzzer and will get the coordinates from the GPS modem. GPS module connected with the Wi-Fi module to Arduino board. GPSmodule is always connected to satellite and  the vehicle position  always can be detect ,when the accident happens the last position of the car send to the Arduino as a longitude and latitude then the Arduino transfer this information to Wi-Fi  module which connected to 3G network or Wireless LAN network in order to send this information to online web site specifically for emergency centers .the position appear on the website after 30 second of accident happened  as a notification, then the position of vehicle appear on mapquest with exact position .

[image: ]
Figure 1: description for all system.










[bookmark: _heading=h.6qzdiyl79l2f]Chapter Three: System analysis and design

User types:

1. Administrator.
2. Police.
3. Ambulance.
4. notification system.

1. Administrator: gets all the administration authority.

2.Police : view the location  of the accident , write or edit  the police report.

3.Ambulance: view the location  of the accident , write or edit  the Ambulance report.

4.notification system: send notification to police and Ambulance when the accident is occurred.



Users characteristics:

Admin and users can access this software; they are supposed to have basic knowledge on how to use this system. But admin just access the control panel.

User Authority: 

Admin has all the control on the web application, and ambulance user has the ability to access the ambulance page only, and the police user have the ability to access the police page only.

Administrator: 
· Access to all parts of the web.
· View police and ambulance reports.
· Add and delete a user from the system.

Police: 
· Access to the private page in the police only.
· view the location  of the accident , write or edit  the police report.
· Change his password account .

Ambulance:
· Access to the private page in the ambulance only.
· view the location  of the accident , write or edit the ambulance report.
· Change his password account.

 notification system:
The system sends a notification about the accident to the police and ambulance , which contains the location of the accident .

[bookmark: _heading=h.qpce6gennjny]3.1 User requirement: 
[bookmark: _heading=h.bk9ytfuwf9tv]3.1.1 Functional requirement:
1. Application startup:
·   Each user in the system has his own login information to be able to access his page.
   2.Managing the account of the users:
· The administrator has the ability to add and delete users and access their information accounts from the system and has the ability to change his password.

· The police user only has access to the police account and has the ability to change his password.

· The ambulance user has the authority to access the ambulance account  only and has the ability to change his password.
    3. Organizing all activities and action on data :
   Administrator:
· Watch the accident report of the ambulance and the police.

· Access to all statistics in the system.

· Access to vehicles registered with the system with the ability to edit, delete ,add and Search for a specific vehicle.

· Access to users registered with the system with the ability to edit, delete ,add and Search for a specific user.

·  search for a specific accident.

· Change his password.


Police:
· Enter the police report.
· access the location accident. 
· access all police reports.
·  search for a specific accident.
· Change his password.
Ambulance:
· Enter the Ambulance report.
· access the location accident. 
· access all police reports.
·  search for a specific accident.
· Change his password.

[bookmark: _heading=h.khrhfdli4xbg]3.1.2 Non Functional requirement:

· Easy to use: the website is designed in Arabic language and with a simple design to facilitate dealing with it by all users.

· Secure store data to each user: User data will be stored in the private database on the website and users will not be able to access other users information.

· Provide privacy: The admin can access all the pages of the site, while the ambulance can access the ambulance page only, and the police can access the police page only.
· Reliability: The website gives the same repeated result under the same conditions.

· Easy to learn : the user don’t take longer time to learn the concept and components of the application .
[bookmark: _heading=h.tyjcwt]3.2 System requirements:
[bookmark: _heading=h.huw7wdtk7sl4]3.2.1 Functional Requirements:
1. notification system: 
· The system sends a notification about the accident to the police, which contains the location of the accident .

· The system sends a notification about the accident to the ambulance that contains the location of the accident.

2. data entry system:
 This section depends on Administrator and Police and Ambulance:
· Admin: inserts users and vehicles information into the system.
·  Police: insert the police report that includes the date of the accident, the name of the driver, the car number, governorate, and the location of the accident.
·  Ambulance: insert the ambulance report, which contains the number of deaths, the number of injuries and the location of the accident.

3. Statistics system: Depends on police and ambulance reports.
The following statistics can be viewed from admin:
· Distribution of vehicles by type.
· Distribution of vehicles by size.
· Distribution of vehicles by city.
· Distribution of vehicles by type and city.
· Distribution of accidents by type.
· Distribution of accidents by size.
· Distribution of accidents by city.
· Distribution of accidents by drivers.
· Distribution of accidents according to the injured.
· Distribution of accidents by type of accident.

[bookmark: _heading=h.xdguevvac21i]3.2.2 Nonfunctional Requirements:
· Performance: The response time of all procces take 4 sec that’s make the application quickly and this is our goal.

· Scalability: The system can be expanded according to  user       requirements.

· Usability: the website is designed in Arabic language and with a simple design to facilitate dealing with it by all users. 

· Data Integrity: Each part of the system completes another part in order to collect data in the required way.
[bookmark: _heading=h.h0y72vnghw86]3.3 Architectural design:
:[image: https://lh6.googleusercontent.com/BXqlvNvYQwdnQWkNIRc_95oe42VHuCzyuqsmddI_szduFVSwLOr4DGmPwqWylsiIWZbMy0a62fYzFeYllwBjXU-zI655NqlHW9FWTXqvkVCNOPRxyMg0m6PSK-Hx23BK0N_leqQx]
                                                      Figure 2:Architectural design

The sub system and compose for TAENS system:
1. Control Panel System: 
Sub system is used to control all system functionality.
1.1 Operation on cars: Control all process on vehicle adds, search, and update vehicles .
1.2 Operation on user(police , ambulance): Control all process on user add, delete, search, update, users.
1.3 statistical and report: process to view the ambulance or police report and statistical.

2. Login System:
Sub system that use to login by users and admin to system.
 	
2.1 First Login: this component is for admin first login must change password and create user. 
2.2 Main Login: this component goal to reach to control panel.
 	
   3. Notification System:
Sub System that is used for sending notification to user (ambulance and police) .
 	
 	
3.1 send the notification to police : whenever an accident happen a notification sent to the police account that contains the car location. 	

3.2 send the notification to ambulance :whenever an accident happen a notification sent to the ambulance account that contains the car location. 

   4. Statistical System :	
Sub System that use to create the Statistical. 	
4.1 collect the information from report: gathering information from two resources: reports that written by police and ambulance, and database.
4.2 prepare the statistical: create the statistical automatically and send it to administrator.

[bookmark: _heading=h.7jw2bhoqi7uj]Chapter four: overview design 
[bookmark: _heading=h.pq3wz7hqmx7q]4.1 Input & output interface :

In this chapter we will display the data that will inserted to online website , and we will show the result .
· Overall design from inside.
[image: ]
Figure 3:Car design from inside.


· Overall design from outside 
[image: ]
Figure 4 :Car design from outside
· Home page for online website.[image: ]
Figure 5: Home page.
from this page we can login to three domain, admin user by admin email , police user for by police email , ambulance user and hospitals by ambulance email.

[bookmark: _heading=h.jm0oq21i6kml]4.1.1 INPUTS:
This section talks about the data that will be included in every part of the website


· Admin domine 



[image: ]
Figure 6:Admin login.
[image: ]
Figure 7:Admin page.
[image: ]
Figure 8:Admin dashboards.


[image: https://lh6.googleusercontent.com/qriFJAN6T5tuwxmUMZ0b1mqcir_7IDrQbGAlK0epQQSQLqcviUfQKV86dkKKNU7Q_UQz8asboliwPSovytrQrio-2qReLjxyIirt8eM5i8dAcdl0zsciv4HdKJx_2zebcPKvl1cl]
Figure 9: Add a new user.

[image: https://lh4.googleusercontent.com/7cWd70qKYfGODMxuot8-_Az-McJBPhz1JAEahEkh2dhqvaa_cqd_Ct_RDMM-DIeZYVK9twzYBV8SnZOPCCxgTyIbAjBkDp7LfGD_1EOBWXvoV-XhPgissCdW5ecvz3DuGIb7DJeH]
Figure 10: Search for a specific user.


[image: https://lh6.googleusercontent.com/9m4fhk0uCwnUQdHEVqiYnS-TamA-stTsp8y7TGfy3T--Nf5QXBT_NQSKwrDRUaV7BtsPPqRG95rWpt64zoONyxfGp0rp5JArjnho1I8GAFSGnESRcKkQ2nbr0cGShhEYCxwphhRq]
 
                      Figure 11 :  Modify the data of a specific user.

[image: https://lh4.googleusercontent.com/-lFCGaH5pJl7_fcHWOO6_xH5pNG-3fU32PDY9ZPty5GTQi4H-AQ2LA1fyuxNxzBgjEWk0B1rbxM6WMMdr4eJ5ZQeDA6Ke1BZdphRJrHo7MfvGPOrl88fKIgLyYW5Oq9EnoX8oI_w]
                         Figure 12: change password for Admin.
[image: https://lh4.googleusercontent.com/f9ICgl_NT-f-7RGXDLEQGWJsH9IrtadDKISwWkSMEj1WBqDQGKIGhAI9z0cLID6bgNHZ72wfYv1gOZxFwdMhHGq2KTRWKV-iMiquYNATlX6ReQp3havRDwA4SH9ifBTZQkucHlr1]
                         Figure 13:  Determine the number of results to return.
[image: https://lh3.googleusercontent.com/YlANdTUOoofmt8EWGWr-2j2aIuKgWbXgENJ6cXK3BtNTdCyPuBmUCaMc4VdK-ueWZAN8sn5v036QCgh6ILIB8A-fV0xCfkB6qjRoz_AFwbRjrNkVLJ5tdmgduiwPERGX9eFE73dA]
                        Figure 14:  search a specific accident by admin.


[image: ]
Figure15: Accident Location on mapquest seen by admin domain.


[image: https://lh4.googleusercontent.com/X-VV1Gwc9cEEKlY5b9V6Gr-gYCQj6Y9H377zpr4XmvuPJ5o7P0BF_Uw4DM-IQ7DsJy-X6li5EsFpwmi-g0NMy_qrBdQw53ZFFfap763w1WCXtwUCGwm-Y9nSHQUdXppwCa4lhPAQ]
                Figure 16:  Access to the ambulance report by admin.
[image: https://lh4.googleusercontent.com/fxuhJHg_OCgF9S3Dj9X2y27pS5BUByvXvP36WvXuDftWPKrcn67LM7IfoKqFCJZDZA47YKESF7jJfcvIn7C4MjYzwOL9_gsQZS_r40tQi10hV1YnPki4qACJ0YisJZXQnK1EfOie]
           Figure 17:  Access to the police report by admin.
[image: https://lh6.googleusercontent.com/qt-TtPlEd9cOq-00XAvvPnwpM52YR4SSH2hy0o9Ox6vdCj7VwMJP92IqWZE23Ng0UEY80hIrCk-FrdVuVMCXPnV1oPbMW2JrWcQfgbMsrhcgoYa4Th-mcF1qQwaVPjURHXzm45TU]
                Figure 18: Determine the number of results to return.
[image: https://lh3.googleusercontent.com/-2u9zsJQgrc2R5ojeJ8d9EGC_waXcY-xzZ4lnknCGGWQ79eMI8B-BKLH7LbwBiFzg7Bw8h3wfuXDxO7QfkFPLc6zIuCw17aalNoqC_HpHxDW0hTpX6iAmYIOQg0-N3OwkO0gsp8K]
                                       Figure 19: Add a new vehicle.
[image: https://lh5.googleusercontent.com/VumEnSRni-613cl3uXtG_brQ2aZDwkVKU0TQawjJzeE2XQ502_kCHCmnncvvIRIt2zrRx4nRUVEvNwkSAgfRqq-4hF8rPMgd2HP1OVzfF-F4ZnD8YdeczeHAfuE9spjCIFpdtsfN]
                           Figure 20:  Search for a specific vehicle.


[image: https://lh5.googleusercontent.com/YhrAHDC4eJRZTiWu_cXXWW7w24a5u-g3zxfcdcbSo8wEC5Es69xw8STe92GivFnXCbONlagmxPM6GoV6qgOAe62JwT0StkeFQwnt_PGQNgThDbjkXcA2Gx5vtWHcjoYqUC6EuNqV]
                              Figure 21:  Edit the vehicles information.
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                       Figure 22: Determine the number of results to return.


· Ambulance User domine 



[image: ]
                                         Figure 23: Ambulance login.
[image: ]
                                  Figure 24: Ambulance page.


[image: ]
                                 Figure 25: Ambulance options.
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                                Figure 26: Ambulance report template.
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                   Figure 27: search a specific accident by Ambulance user.
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                        Figure 28: Determine the number of results to return.
[image: https://lh4.googleusercontent.com/X1NdoDAuz40aEHTBG4E2jpxayWATMgBZ_XLy649J8QCZ4KyMbtYmvBnm0jyQFP1mGRqLp-3SEQhaINBp7JyosRQDnISNDg-yUASZIO7d1bGaZZqrDXdQLJB6Xcfm3mtgfSXyA1L8]
                           Figure 29: Change the password for ambulance user.
· Police User  domine 


[image: ]
                                    Figure 30:police login.
[image: ]
                                             Figure 31:police page.


[image: ]
                                     Figure 32: Police options.
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                                  Figure 33: police report template.
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                          Figure 34: search a specific accident by police user.
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                         Figure 35: Determine the number of results to return.
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                      Figure 36: Change the password for police user.













[bookmark: _heading=h.vovo4jlevm3p]4.1.2 OUTPUT:
This section talks about the result , the results will be in the form of statistics, and only the admin can see them
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                         Figure 37: Distribution of vehicles by type.
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                        Figure 38: Distribution of vehicles by size.
[image: https://lh3.googleusercontent.com/dfPRYfy5vEdPvn4riQs7vN7j0TAgRdDYgMF_kxAcFLDqKBWqbnlr_VcMjbJhZVZmqf9-A9Sw_tul8AfjCAIc6zHuIiCb8XLUBDyH4Lb7N1qDqHuIgvs-IdaeFgy4V0nVJ28nuKfx]
                         Figure 39: Distribution of vehicles by city.
[image: https://lh6.googleusercontent.com/TldDyWRnr981_h85uBd7_fRKeXhMWMF74tmqTA2Y_BYUHA6C2NheFw1rFbUUC2p_hF9UyTWQxTSUmpkbSWC2vJE37kPlVqSu04l_xhrnEZd8thIGWBDoecWGMygSxK3W0MX4LVkm]
Figure 40: Distribution of vehicles by type and city.
[image: https://lh6.googleusercontent.com/e86l7RGnh-lhgHPAA3u7PJqGhJK1kVdxqr6jlrCGk1SBZ5aIlv-7n9wfeeoqTfK0AWA80JGmr2sb-T9mK-jvS3ZsJAJYMzuuDizFZ_VsbFOFqA4e4KKpRQfNKo5vciY4mpkqL9jU]
Figure 41: Distribution of accidents by type.
[image: https://lh6.googleusercontent.com/I1qy8UuUGC8osiAjzc7pMzz5nI0Uin0umAP7gIJqpZhiPuoBaXtLyLk7TZbwg4x0rIauHHeqtrN6_x5TxmHBQkPq2SdqzaWDL14gl9uzHjl2i_STEr_QzHF3CQ2pPev9mkXHx6hT]
Figure 42: Distribution of accidents by size.
[image: https://lh3.googleusercontent.com/PcgqfcxJ9wQuMim2tjwagWvJJ3lrXWXda4rkYuBNf1YEHH9Dc_BTrIaL-wkSp48snl7U7IfFO2PlGfrOsd39qCTkmOwdnFpcjstrou0c4CUQ6nsCJJx-je6XIjlVXokXqMdGwnk4]
Figure 43: Distribution of accidents by city.
[image: https://lh6.googleusercontent.com/ZF_Gw0B-VTXTW5QILtTWv4f3w6N0FIMn1eiWXPCpv7exoMxTRlKqMBrAmsUoc6VJo80JmpQxM90fc__Ofy1gqKwZUI9lI_5rn7yO41zNmycjOm4ygI6GQ6RzejsvHU93ttweDECu]
Figure 44: Distribution of accidents by drivers.
[image: https://lh3.googleusercontent.com/bY2xzuOn6TmvFQ_Lf1W-Uq3pZJ5fOHsGyqPlnhDPnU26GvUapNY2odz6-0sH0hIiJrzCX1IjtGKe3F1B9Lt1WtzVSSeWOM_DvcSpyIibvxd1kh0TqrqFGsX-kF75_QJDfi2G_rQo]
Figure 45: Distribution of accidents according to the injured.
[image: https://lh6.googleusercontent.com/cIuFGNjw5QHNI-LsVFBCLGMycTVW3mZsDkLmDOdX46IXToxwIvnl23pv6g4GF_hjdheDo4V7bgEC-4Y_RtZJgGPEOrLqbvK_m74_iTbzL5eXbVF6OJTQO2919lmtaTjSxfYMHZFo]
Figure 46: Distribution of accidents by type of accident.
[image: https://lh6.googleusercontent.com/zgCF8z6sGXvLkgGjVp9umqLA5btjkYX8IqR5m5SEtq8AL_Pgbxf2tI3tt1R3dnU8BpT3h9Jy11r-DQZKB_RwJtuqBl6Qokfr40EJicfK112rYDvEKC22sR2MyrdSHKRDt_RYfrjd]
Figure 47: Ambulance notification.
[image: https://lh3.googleusercontent.com/Cqd3j_mieheBuhw3QIzC9Wpx7DJAfV9CA5h69sQ4ac_RdqVlPfXPdkQ5uYK1YsNnqKvXJTTQXBlu7sk4rHbpANfqc14ZrI3K3p2OGHXdtqccMu_0fhYRAX_gI6Y4VDfFO-GbDOB2]
Figure 48: police notification.



[bookmark: _heading=h.1beho5mbkh5n]Chapter five:System scenario
[bookmark: _heading=h.3a8wf8xg0tlw]5.1 General Scenario :
Initially assumption:
The administrator adds two users POLICE_USER and AMBULANCE_USER, now these users can access the application.

Rolls and Responsibly :
Adminstrator_USER: Control with all system components, after admin enter his username and password the system display the control panel screen which is contain every action and activity, he can add user (Ambulance or Police) and vehicle , delete, update and search, and he can view the statistical report , he can view the report that written by Police or Ambulance  ,user can be different type Ambulance or Police user.
Police_USER: This user has the responsibility to enter police report and edit it, and he can view all his reports and can change the password of his account.
Ambulance_USER:This user has the responsibility to enter ambulance report and edit it, and he can view all his reports and can change the password of his account.

 
[bookmark: _heading=h.6kaguui66zwd]5.2 Login Scenario:
1. 	Administrator Login:
 Initially assumption:
  	The Administrator _USER wants to login his account.
Normally:                       	
  	1) Enter his username and password to login into system.
2) The System welcomes the administrator after logging in to his account and     displays the system control panel screen.
What can be wrong?
  	The administrator enter his ID (username) OR password wrongly. In this case, an error massage shown to the admin telling him about the error.
Use case:
[image: https://lh5.googleusercontent.com/mIjOHroAsgNKWO_2u_6dAfxdr9NRdLc4GOphvx_Vt0kjbFyAY_b-UCpK-hnqKQ0IJVz3oCC7AIvb4BVUjTlyIKelPm8uy6gM9P6x4LvjLw6kEyP8BJ4A4Ww3suTqq4jxjL0JbaSa]
Figure 49:Use case to admin login system.
Activity Diagram:[image: https://lh5.googleusercontent.com/c9czn6EA7ChLqdikj5anfexja6pV_qLOSpLTik8WZNpUmOFX054shdkI7wTmoE9HHtqeIZeB5wq-ueNL-okzyz5zhzWiYBdBjX9Wd84WHT4-Ny_0aDFPRpjxAIbkpzvFayJ7Sazb]
Figure 50:Activity Diagram to admin login system.
Sequence Diagram:
[image: https://lh5.googleusercontent.com/fs2v2BsVk18NJ5CZj5ynoUQndLtIhdkeAuQOVkeGj98tQRSG3KocDpCPkVAi8ABi0g1aw_XrT1-R7O833H-veoiPLTTKM2a9PXaZJcdhp2wJYoP-ZwIfOPb0eRHoXdHj9lX7G-5-]
Figure 51:Sequence Diagram to admin login system.


 police -User  Login:
Initially assumption:
The police user  has created by administrator and he wants to login to system for the first time.
Normally:
1) 	User enters his ID (Username) and his password and login to the system.
2) 	After he moves to his control panel screen.

What can be wrong?
1)User enters his ID or password wrongly. In this case, the system shows an error massage and prompts him to inter the information again.
2)	User is not active and he cannot login .

Use case:
[image: https://lh4.googleusercontent.com/azZ8fV6qosVQPCVeYBZALgZ0GyAKyImVsL0l16HJ9cZ7-YGy9G_vP00k-25_zA_QrVRMCJUI8XhJ-8PBoTjM9PxPNSR4pfd6WrV9xpjYEjM0kK_YN2SGehjiXzdKwwhLo1MH3ag1]
Figure 52:Use case Diagram to user police login system.






Activity Diagram:
[image: https://lh5.googleusercontent.com/arGh9tj6PzLyIfeQmV48SwV4IXuvK6XpyF7YlhJDyZm88Fg_pyUJC_m7V_03BCWVRdI7MJ3KpF_h8AuLWFfWPORa37mwLAfB5X7Wb6vs-Y8slj8POhBJb7QU7xoAvwl0EnacXxFg]
Figure 53:Activity Diagram to user police login system.

Sequence Diagram:
[image: https://lh6.googleusercontent.com/uetA_7GQwug37c96sWmphCMofbMv628yMNqjoxcLDze7xBM7JO2HNJq3zHg9xXS_5BipYKYQ92Jk1CY-Wz3luwHXtcwcpJ4ZwyGOq44tUKlRiGyFxkZ--igzqxQ0EH141i3jhW-I]
Figure 54:Sequence Diagram to user police login system.
 
 
 
 
3.Ambulance_ User Login:
Initially assumption:
The Ambulance _USER has created by administrator and he wants to login to system for the first time.
Normally:
1) 	 User enters his ID (Username) and his password and login to the system.
2) 	After he moves to his control panel screen.

What can be wrong?
1. User enters his ID or password wrongly. In this case, the system shows an error massage and prompts him to inter the information again.
2)	User is not active and he cannot login 
Use case:
[image: https://lh4.googleusercontent.com/VZeme2YB4G854DaS9SyaUZ7_AK97WQPMV2hMvAH0E40kw_wD4a_prB5H_EfzwZoCe-560vVI1AZF3hJnwdBmZT6oFCpLC-f1vnrfvEMlRL0z_R9ccz-WueLGqN8iQKUTzprb3gsH]
Figure 55:Use case Diagram to user Ambulance login system.



Activity Diagram: 
[image: https://lh5.googleusercontent.com/gM2R47RahV9h--L6zD41hD1z_KKKQ4WuyQ4dAGdaoEKNrpH-4a5iBojabXGRPcoDd3ivkiYNB_dxwAD7BEzMsyCKtCKAOSVOSGLn5lT81wFh539rMoZR0ehnof0Gv-KqQkSNmLRi]
Figure 56:Activity Diagram to user Ambulance login system.
Sequence Diagram:

[image: https://lh6.googleusercontent.com/uetA_7GQwug37c96sWmphCMofbMv628yMNqjoxcLDze7xBM7JO2HNJq3zHg9xXS_5BipYKYQ92Jk1CY-Wz3luwHXtcwcpJ4ZwyGOq44tUKlRiGyFxkZ--igzqxQ0EH141i3jhW-I]
Figure 57:Sequence Diagram to user Ambulance login system.










[bookmark: _heading=h.k3letwc8mvg]5.3 Control Panel Scenario:
[bookmark: _heading=h.bqmgdkuwxl3l]5.3.1 Administrator Scenario:
1.users:
a) Add user:
Initially assumption:
The admin finishes registry login and now he gets into his control panel and intends to add user.
Normally:
1) 	The admin clicks the "add new user" button in control panel.
2) 	The new user form will be shown.
3) 	After he finishes filling the form for a new user, he clicks submit and finishes.
What can be wrong?
Some missing or invalid data fields in the "add user" Form. In this case, the system will show an error message.
b)  Search user:
Initially assumption:
The admin finishes registry login and now he gets into his control panel and searches for user.
Normally:
1) 	The admin click the "search user" button in control panel after choose users from menu.
2) 	The screen search will be shown.
3) 	Admin searches by email  of user only and click the search button.
4) 	The result will be listed and displayed on the search screen.
What can be wrong?
Search does not find the user. In this case, the system will show a message “There is no information entered”.
c) update user:
Initially assumption:
The admin finishes adding user and wants to update user.
Normally:
1) 	The admin clicks to search user button in control panel  after choose users from menu (similar to search user in administrator scenario).
2) 	Then he clicks to user, and then the user form will be shown.
3) 	After he finishes he clicks done.
What can be wrong?
1) Search does not find the user. In this case, the system will show a message” There is no information entered”.
2) Some fields in the form are left empty.

	2.Statics:
Initially assumption:
The admin finishes registry login and now he gets into his control panel and intends to see the statistical report
Normally:
1)	The admin clicks the "statics" button in control panel.
2)	The screen will show all the statics
What can be wrong?
No internet connection then can’t show the statistical.
    3.vehicle :
a) add vehicle:
Initially assumption:
The admin add  vehicle  after choose the vehicle from menu .
Normally:
1) 	The admin clicks the "add new vehicle" button in control panel.
2) 	Entering the vehicle information
3) 	After he finishes filling the form for a new vehicle, he clicks submit and finishes and The information is saved in a database and the vehicle is inserted.

What can be wrong?
Some missing fields in the "add vehicle" Form. In this case, the system will show an error message ”there is a required field”.
b)search vehicle:
Initially assumption:
The admin finishes go to vehicle and now he gets into his control panel in vehicle and searches for it .

Normally:
1) 	The admin click the "search vehicle" button in control panel.
2) 	The screen search will be shown.
3) 	Admin searches by name or by Plate Number and click the search button.
4) 	The result will be listed and displayed on the search screen.
What can be wrong?
Search does not find the vehicle. In this case, the system will show a message error” There is no information entered”.
c) update vehicle:
Initially assumption:
The admin finishes show vehicle and wants to update it .
Normally:
1) 	The admin clicks to search vehicle button in control panel (similar to search user in administrator scenario).
2) 	Then he clicks to vehicle, and then the vehicle form will be shown.
3) 	After he finishes he clicks done.
What can be wrong?
1) 	Search does not find the vehicle. In this case, the system will show a message error.
2) 	Some fields in the form are left empty.
4.Accidents
a)View accident log:
Initial assumption:
The administrator ends the login ,now accesses its dashboard, and intends to view the accident log.
The administrator can choose a specific number for the most recent accidents.
Normally:
The Admin clicks the "View accident log" button in the control panel after choose accident log from menu.
What can be wrong?
No access to Database. In this case, the system will show an error message.
B)search accident:
Initially assumption:
The admin finishes go to accident log and now he gets into his control panel in accident and searches for it .
Normally:
1) 	The admin click the "Search'' accident  button in control panel.
2) 	The screen search will be shown.
3) 	Admin searches by the car driver's name and click the search button.
4) 	The result will be listed and displayed on the search screen.
What can be wrong?
Search does not find the accident. In this case, the system will show a message error.















Use case:

[image: https://lh4.googleusercontent.com/LCQ-M8q8LUpvFb4eVhiIphi3wxgK3nVn9WmWJngWC044U7bekmzs56-tqn-iWo6GEdLK0gMGgsKcpOfCcL8lNht5mFedvzGjieeNf0hhGAl7ftRHJxIoTEBEeMx-M1Ps4BgVpjaH]
Figure 58:Use case Diagram to admin control panel.











Activity Diagram: 
[image: https://lh3.googleusercontent.com/H3J9hDsJwGjITtDHkog-s-60KC7qa112zv2jdmt41aWuCr6ck4z2Phc8pGQLxuyOaszNlh3GxHjD4fOLyrZ-XwKnB0mahJJqOSlBcpVD7JnEcdI342cLHKBDHt6pS7pnkT97IGvj]
Figure 59:Activity Diagram to admin control panel.






Sequence Diagram:
[image: https://lh5.googleusercontent.com/BJKu3HtB2dZxFtjfWqz22xaqSdddUCs9prDBjam8cQF62cv1TPddxi0SzxwmXvb7oUjeVmhrkne5gvgy3DH129TTcI70uKW8F1pdr4yNDCGJJBMFjcz3FyUUSgdZRvB4wbTYeMy4]
Figure 60:Sequence Diagram to admin control panel.

[bookmark: _heading=h.fix239rtvo7r]5.3.2 Ambulance scenario:
a)View Ambulance reports:
Initial assumption:
The Ambulance_ user  ends the login ,now accesses its dashboard, and intends to view the accident reports
The  Ambulance _user  can choose a specific number for the most recent accidents.
Normally:
The  Ambulance_ user  clicks the "View Ambulance report" button in the control panel.
What can be wrong?
There is no match between the search and the information stored in database, In this case, the system will show  not found massage.
Use case diagram :


Figure 61:Use case Diagram to View Ambulance reports.
Activity diagram:
[image: https://lh4.googleusercontent.com/hsraSq39PF2uJSisx0yHSaMWnxMc549A0G_hq1g40p_ZZzKGmG5PuspeIllBACYjg_jTCMMW00rqAUAbRnpN0SWtcocv-CmN21GOmE398X_ORM-PiSxMQyYWD68KO-ydlETci_Ii]
Figure 62:Activity diagram Diagram to View Ambulance reports.



Sequence diagram:

[image: https://lh4.googleusercontent.com/gCOY_Lzo-NpkB0ELqoGeS508SUF4qz3tMXmjy3A1AxcqU0l_RiwLxSORqg8R1QSt6ut19iB8icOPt87aUJ1q9AHpGcYHPyo7bKn_QkLCEjaxnCKAoAfRHyfZTIVlI20ixYNmJD2P]
Figure 63:Sequence diagram Diagram to View Ambulance reports.
b)Writing reports about the accident:
Initial assumption:
The Ambulance_ user  ends the log in ,now accesses its dashboard, when notification received ,user click to write the accident reports.
Normally:
The  Ambulance_ user  clicks the "write report " button in the control panel.
What can be wrong?
Some missing fields in the "write report" Form. In this case, the system will show an error message “This field is required”.




Use case diagram :
[image: https://lh4.googleusercontent.com/6q0TUqJ6OQ9oTZkRVC9gDq2jgAFqnn0D1IyzM2NcxMTdjlmqGnyDpLvfjyhiLdZHUBjyVV--3Qrtm5hihfGYXc3YhXOJGIwFM1HhvxOnNpu5iHIspTeGuWQQtN5Ua5L8yUwGLDsp]
Figure 64:Use case diagram to Writing Ambulance reports.

Activity diagram:
[image: https://lh4.googleusercontent.com/iRb4nszOi5FUXkdM3yJDMB-2hfz77I-IAyDbpcTaxV6i99iN7Zc7zvXDiD75eyZ9SL2fmymA0D8kS_H_dVue_is76xAq2-Si_mKyB_4lY302MD_YCC9AAtq2M6eQJ7h5i5um-P_Y]
Figure 65:Activity diagram to Writing Ambulance reports.









Sequence diagram:
[image: https://lh3.googleusercontent.com/yW_PsMU576yHebh8j-jyJrC5SW0DbXZwlYUihzRKNPk5mnwAc3R2ZGIVzPWUy5irYvyHMRq2HuWH2QrwBFyJ0t_-ArOmB0du9UlkRAq2b6oQUtq6KE2SB90ohEmdBLC4awjUvIGJ]
Figure 66:Sequence diagram to Writing Ambulance reports.
c)Search reports about the accident:
Initially assumption:
The admin finishes go to view ambulance reports and now he gets into his control panel in accident and searches for it .
Normally:
1) 	The Ambulance_ user click the "Search'' accident  button in control panel.
2) 	The screen search will be shown.
3) 	Ambulance_ user searches by the Driver name or plate number  and click the search button.
4) 	The result will be listed and displayed on the search screen.
What can be wrong?
Search does not find the report. In this case, the system will show a message” There is no reports .








Use case diagram :
[image: https://lh3.googleusercontent.com/oplM6ZX4cxFQmQxUpgziThUPWUzdxAp4z_1d5o1uX-WUg_H0SDHI3uHFAHm8S-_gbT3sDCSpt8rt6DJoWQz54T9MxrLyraIwNzCwEWdir7hR_-WFCqKMs6_yVECxYm0s6DtruVyB]
Figure 67:Use case diagram to search Ambulance reports.



















Activity diagram:
[image: https://lh5.googleusercontent.com/1LsW4nBGalRpKxPDIwK0rChVk8KOzd_-dbbS7ylSG-HPu0Ugsuq7djiSvnzPGyEeCkWPEXzf1AOWEZk1AT5FOj5uccATeVr9Cie6sNTxjVpsR7-n_Cravi2i8uy5OReqxEUB0Uxa]
Figure 68:Activity diagram to search Ambulance reports.










Sequence diagram: 
[image: https://lh6.googleusercontent.com/Ewbn3E8bSrigbTFWxpgB5QvFLajjw5Rx835udfACwPuY9j-545-8TbG4SNMJSRMVESieOlVqj7BRy3NTCKFFBJ05hh1gcD6BPpUwrg2f5SAnnAV8O017EPIKtSw8-b1nCTazxk3Y]
Figure 69:Sequence diagram to search Ambulance reports.













[bookmark: _heading=h.o58tvmuom2j8]5.3.3 police scenario:

a)View police reports:
Initial assumption:
The police user  ends the login ,now accesses its dashboard, and intends to view the accident reports
The  police user  can choose a specific number for the most recent accidents.
Normally:
The  police user  clicks the "View police report" button in the control panel.
What can be wrong?
There is no match between the search and the information stored, In this case, the system will show  not found 
Use case diagram:


[image: https://lh3.googleusercontent.com/McZLOYhoXg-jXpVAFZZ3x_vWmDg80g3SKbP7KGE07jsGrcQCpxdiLc-O6W4ARTIXEcLMGLiE9JEnULL3RWxwf93faMnmEJhcm7SUNQASm_lCBoxZJaN2I3KqZYmfRG8xTK4IO2ki]
Figure 70:Use case diagram to View police report.





Activity diagram :
[image: https://lh4.googleusercontent.com/hsraSq39PF2uJSisx0yHSaMWnxMc549A0G_hq1g40p_ZZzKGmG5PuspeIllBACYjg_jTCMMW00rqAUAbRnpN0SWtcocv-CmN21GOmE398X_ORM-PiSxMQyYWD68KO-ydlETci_Ii]
Figure 71:Activity diagram to View police report.
Sequence diagram:
[image: https://lh4.googleusercontent.com/gCOY_Lzo-NpkB0ELqoGeS508SUF4qz3tMXmjy3A1AxcqU0l_RiwLxSORqg8R1QSt6ut19iB8icOPt87aUJ1q9AHpGcYHPyo7bKn_QkLCEjaxnCKAoAfRHyfZTIVlI20ixYNmJD2P]
Figure 72:Sequence diagram to View police report.
b)Writing reports about the accident:
Initial assumption:
The  police_ user  ends the log in ,now accesses its dashboard, when notification received ,user click to write the accident reports.
Normally:
The police_ user  clicks the "write report " button in the control panel.
What can be wrong?
Some missing fields in the "write report" Form. In this case, the system will show an error message.
Use case diagram:
[image: https://lh6.googleusercontent.com/j1Fd9k968drlJs3x7Cyh8L3a4DLq5WEu2jadSDjzaXAxMPSunIWINZ9f27s-U4zHuF2QWF71c2lpDzydRz_WEwP1v1X3pLlFAt-rmH96DEjM_5YvDsbwOwHCOxAxFC5NaFogIF7c]
figure 73:Use case diagram to Writing Police reports.

Activity diagram:
[image: https://lh4.googleusercontent.com/iRb4nszOi5FUXkdM3yJDMB-2hfz77I-IAyDbpcTaxV6i99iN7Zc7zvXDiD75eyZ9SL2fmymA0D8kS_H_dVue_is76xAq2-Si_mKyB_4lY302MD_YCC9AAtq2M6eQJ7h5i5um-P_Y]
figure 74:Activity digram to Writing police reports.






Sequence diagram:
[image: https://lh3.googleusercontent.com/yW_PsMU576yHebh8j-jyJrC5SW0DbXZwlYUihzRKNPk5mnwAc3R2ZGIVzPWUy5irYvyHMRq2HuWH2QrwBFyJ0t_-ArOmB0du9UlkRAq2b6oQUtq6KE2SB90ohEmdBLC4awjUvIGJ]
figure 75:Sequence digram to Writing police reports.


c)Search reports about the accident:
Initially assumption:
The  police_ user  finishes go to view police reports and now he gets into his control panel in accident and searches for it .
Normally:
1) 	The  police_ user  click the "Search'' accident  button in control panel.
2) 	The screen search will be shown.
3) 	 police_ user  searches by the Driver name or plate number  and click the search button.
4) 	The result will be listed and displayed on the search screen.
What can be wrong?
Search does not find the report. In this case, the system will show a message (not found ).
Use Case diagram :
[image: https://lh4.googleusercontent.com/Fhh1zk5-CBH4_dLdnAmPAKzsy3-kYUkwi_iHD_NNqEsam8UoMcYHUE7lsm70Ut6tw1T6zZefLhjiH0BZlt5Vw_dML5HZI8JptudO8idHjdjLrqFrXv98p6VRPzurxFK7i9-35Q7W]
figure 76:Use case digram to search police reports.


Activity diagram:
[image: https://lh4.googleusercontent.com/D075OCovQd343YeNQJhFqsznW5UWCCXKOJfsgWAoo3nfj5Q5eQNIjv9icKHQc1qLRdsNA3BaMdHTJK-jzn5_Ss0SRLICLwX9PSAv3HeRW5VlTO5hzDaG_mOItK2g9haRZKSWqQ-e]
figure 77:Activity digram to search police reports.

Sequence diagram:
[image: https://lh6.googleusercontent.com/Ewbn3E8bSrigbTFWxpgB5QvFLajjw5Rx835udfACwPuY9j-545-8TbG4SNMJSRMVESieOlVqj7BRy3NTCKFFBJ05hh1gcD6BPpUwrg2f5SAnnAV8O017EPIKtSw8-b1nCTazxk3Y]
figure 78:Sequence digram to search police reports.

[bookmark: _heading=h.xh4y1re97ytr]5.3.4 notification System scenario
Send notification to user:
 Initial assumption:
when the accident occurred , the Notification System send a Notification to Police User and Ambulance User 
Normally:
1.the Accident is occurred.
2.The Notification System send a notification to Ambulance User and Police User the notification contains the car number and location 
3.The Ambulance  User click on location from notification to see it , and click the “fill the report ”   
4.The Police User click on location from notification to see it , and click the “fill the report ”   
What can be wrong?
if the notification system doesn’t have the connection to internet , the notification won’t be sent.

Use Case diagram :
[image: https://lh6.googleusercontent.com/j6fFxHh3otPvuoXt7Tq7glHjkuv7JMWJGLVALlEA1G8NxZb47JEG9COJt-PXgQjn3ULQ7aIk_jMDpVa16YBf_34SvRyRraafF4VVghbYr3SAIX_A3BH0Mgf9Fk7L_3kfTVdng7RQ]

figure 79:Use case digram  to send notification.







Activity Diagram :
[image: ]
figure 80:Activity digram  to send notification.


Sequence diagram:
[image: ]
figure 81:Sequence digram  to send notification.










[bookmark: _heading=h.euw0qekbmmpp]Chapter six: DATABASE

[bookmark: _heading=h.wklucx702uea]6.1 ER DIAGRAM:

[image: https://lh6.googleusercontent.com/TFI1lRQ4rVek3Z1nh1gHNLnH0yQVuQXcHbd9R8Fccv7771INjXNHa2AIzVmVgUQ3bVHkra-mxw8ma6lvzu8as2ZiNnBiPYVK3XGKgQTq4epul6KBNnS1JvWyAMIc3U2JyP9fwMDm]
                                figure 82: Database Digram 
[bookmark: _heading=h.yfdtun2jcpil]6.2 APPENDIX:
To see the database code you can go to the page 101 in that documentation its from  page 101 to 108. 


















[bookmark: _heading=h.2gf1pghuo4hq]Chapter Seven: Evaluation:
At the end of the project we have succeeded in designing a reporting system based on vibration sensor, buzzer alarm, GPS module, Wi-Fi module. The project focused on reporting an accident when a vehicle face an  accident, immediately a vibration sensor will detect that an accident happen and send a signal message  to the Microcontroller, Due to this signal, an alert message will be send through Wi-Fi  module including coordination for the location of accident and MAC address of the Wi-Fi  module which set in the car to online website specifically for  emergency centers, due to this information  they can detect the location of accident immediately from mapquest and the number ,type and size of vehicle , then they can add any notes about accident . So ,for this purpose we design  an online website "www.abusaied.com/sos "  for emergency and police centers by using PHP language  to get the information from Wi-Fi  module and display notifications on website.
For this purpose we design  an online website " www.abusaied.com/sos "for emergency centers by using PHP language  to get the information from Wi-Fi module and display notifications on website. First of all, it contains only one list , it's home list, from this list we can login to three domain, admin user for designers, police user for police centers, ambulance user for ambulance centers and hospitals. Just police and ambulance centers can see the notifications and add notes and information about accident for statistical issue.
The end of home page  there's contact with our team  (Get in touch) to contact with us, in order to solve any problem faces the users during the using of website.

So, if we login to first domain (admin user) by using a user name and password for security issue we will have many choices, the first choice is Accident log  and that used to search and view accident reports, the second choice is statisticals,thats for prepared the statistics thats used by the government and statistics center,the third choice is vehicle, use for adding information (Vehicle number ,Vehicle class, vehicle owner ,Vehicle MAC ,Vehicle size , vehicle type (private or taxi) and the city  ),the fourth choice is accounts  using to change user name and password , in vehicle the mac number used  for vehicle registered in Ministry of transportation .This is important because when a website get a notification, it will check if the  vehicle registered or not by using MAC address, in other word check if the notification fake or not, this is use to add more security to system and more reliability  .in the case that notification  is real and car is registered, the system will give all information available about vehicle and this will help centers to know more about owner ,size, class and number of vehicle .The last choice is logout.
In second domain we have Police User, police login to this domain by using username and password for security issue. If an accident happens anew notification will be appear on the screen with a keyword (click here),if we click on this key word we will get the exact position of accident on mapquest, and by default when  a notification  arrive, the information about accident  position date and time will be fill  in a Table. Table contain date, time, injure ,dead ,Ambulance note , Police note. Police center just can edit police note domain and make a search to know number of accidents and there information during a specific period detected by them
Third domain is Ambulance User. Ambulance centers can login using username and password for security issue .they also have the same ability to see arrive notifications and detect the location when they click on click here keyword or on check  place keyword, and they also have same table which fill by default but they can edit another domains in table such like Injure ,Dead and Ambulance note .




[bookmark: _heading=h.wsi43tbgf2ny]Chapter Eight : Constrains, Standards/Codes
[bookmark: _heading=h.6tp5vfj7az84]8.1 Constrains: 
[bookmark: _heading=h.j2ix458ihhdd]
 
The main problems appeared in the project are:
·          How to deal with ARDUINO .
·         The sensitivity of the vibration sensor .
·         GPSrequire clear view of sky to lock satellite.
Most GPStracking devices require satellite line-of-sight to function properly. This means that, if the view of the satellites (the sky essentially) is blocked by a significant natural or man-made obstruction, the device won’t be able to “read” the satellites and thus won’t be able to determine its global positioning.
Overcome: This problem will be solving by placing an external antenna on the roof of the vehicle (or putting the GPSin roof of the vehicle) and this will eliminate most signal interference caused by the vehicle.
 
 
[bookmark: _heading=h.s1ur0tvg70km]2.2 Standards/Codes :
·         ARDUINOUNO  (ATmega328P)
	MICROCONTROLLER
	ATmega328P

	Operating voltage
	5V

	Input voltage (recommended)
	7-12V

	Input voltage (limit)
	6-10V

	Digital I/O Pins
	14(which 6 provide PWM output)

	PWM Digital I/O Pins
	6

	Analog Input Pins
	6

	DC current per I/O Pin
	20mA

	DC Current for 3.3V Pin
	50mA

	Flash Memory
 
	32KB(ATmega328P) of which .5 KB used by bootloader

	SRAM
	2KB (ATmega328P)

	EEPROM
	1KB(ATmega328P)

	Clock Speed
	16MHZ


Table1:  ARDUINOUNO  (ATmega328P)
 
 
 
 
 
·         Wi-Fi  module
	Range
	50-100 meter

	Network Topology
	Point to hub

	Operating Frequency
	2.4 and 5 GHz

	Complexity
	High

	Power Consumption(Battery option and life
	High

	Security
	WEP, WPA/WPA2 (AES and TKIP - Personal) Security Modes

	Typical Application
	Wireless LAN connectivity ,broadband ,Internet access

	connection
	Connection is open at all

	Supply Voltage
	4.5V - 12V


Table4:  Wi-Fi  module parameter
 
·         GPS module.
	Input Supply Voltage
	3.3V-6V

	I/O Maximum Logic Level
	3.6V

	first fix (TTFF) for hot starts
	<1 second

	first fix (TTFF) for cold starts
	27 seconds

	max update rate
	5Hz

	configuration storage
	External EEPROM

	Position Accuracy
	2 m

	Velocity Accuracy
	0.1 m/s

	Maximum Velocity
	500 m/s

	Heading Accuracy
	0.5 degrees while moving

	Hotstart sensitivity
	-156dBm

	Dimensions of GPSGPSModule
	36mm (1.42in) x 25.8mm (1.02in) x 4mm (0.16in)

	Dimensions of Antenna
	25.5mm (1in) x 25.5mm (1in) x 8.8mm (0.35in)


Table5: GPS Module specification
·         Vibration sensor switch.
	Maximum Voltage
	12V

	Contact Resistance
	<10 ohm

	Contact Time
	2 ms

	Maximum Current
	20mA

	Insulation Resistance
	>10M ohm

	Temperature Range
	-40 to 80ºC


Table6:  Electrical characteristic of vibration sensor switch

[bookmark: _heading=h.3dy6vkm]Chapter Nine: Methodology
[bookmark: _heading=h.1t3h5sf]
[bookmark: _heading=h.x050x8mv0mcz]9.1 Block Diagram
Figure 4-1 is a block diagram describing the main sections of the device.

[image: ]
Figure83: Block Diagram
Block Descriptions:

· Data processing unit: it is an Arduino Uno microcontroller which takes input from shocks sensors over all sides of vehicle. This data is used to make a decision whither the self-control system for speed start or not and transmitted a signal to DC motor or to decide if the accident happen in order to receive information from GPS modem and send it to Wi-Fi  module.

· GPS Unit: To determine the coordination for the accident place and transmitting it to microcontroller.

· Wi-Fi  Module: it use to Receive coordination from microcontroller and send them to online web site, also send MAC address owned  by  module to the same site.

· Vibration Sensor Switch : Transmit signal to the microcontroller when the accident happened.

· Buzzer Alarm : receive information from microcontroller when an accident happened.

· Power Supply: (1 battery – 9 Volt) that feed the component with power 

[bookmark: _heading=h.4d34og8]9.2Circuits
The Vcc pin of the wifi module is connected to the 3.3V pin on the board and  the GND pin is connected to the GND pin on the board  , and the Rx pin is connected to digital pin 4 on the board, and Tx pin is connected to digital pin 5.
[image: ]
Figure84: ESP8266 -Arduino connection

For shock sensor and buzzer, the GND pin is connected to the GND pin on the board, input pin from shock connected to pin 7 on arduino  and output pin  from buzzer connected to pin 9 on Arduino.
[image: ]
Figure85: Shock sensor, buzzer –Arduino connection 
[bookmark: _heading=h.2s8eyo1]In GPS module connection, we connected GPS ground with Arduino ground, Tx pin in GPS with Pin 3, 5 V for GPS with 5V of Arduino, Rx pin in GPS with 4.7K ohm and  10K
oh resistor , then 10K ohm resistor connected to pin 2 in Arduino .
. [image: ]
Figure86: GSP-Arduino connection
[bookmark: _heading=h.viqc19q0bwt8]9.3 Project Description

If the car hit to some other vehicle or others object then a vibration sensor sends a signal message to the Arduino. Once Arduino gets signal from sensor, then it will immediately turn on the buzzer and get the coordination from the GPS modem, where GPS module reading position of the car continuously and at each iteration it sends the longitude and latitude to the Arduino. When the accident detects, the last reading for GPS module send to the Wi-Fi module as a string in a post request. We set a Wi-Fi  module as a WIFI client and set the server as www.abusaied.com/sos The connection with wireless LAN network must be done. Then it's transfer information to online website as HTTP connection to the server, if there is a successful connection (HTTP) then HTTP post request will be sent to the web host and close the connection.

[bookmark: _heading=h.17dp8vu]9.4 The Used Technology

[bookmark: _heading=h.5z55668nufa]9.4.1 GPS
Global Positioning System was developed by the United States' Department of Defense. It uses between 24 and 32 Medium Earth Orbit satellites that transmit precise microwave signals. This enables GPS receivers to determine their current location, time and velocity. The GPS satellites are maintained by the United States Air Force.

How it works 
· 21 satellites and three spare satellites are in orbit at 10,600 miles above the Earth. The satellites are spaced, so that from any point on Earth four satellites will be above the horizon.
· Each satellite contains a computer, an atomic clock, and a radio. With an understanding of its own orbit and the clock, it continually broadcasts its changing position and time. (Once a day, each satellite checks its own sense of time and position with a ground station and makes any minor correction.)
· On the ground, any GPS receiver contains a computer that "triangulates" its own position by getting bearings from three of the four satellites. The result is provided in the form of a geographic position - longitude and latitude - to, for most receivers within 100 meters. If a fourth satellite can be received, the receiver/computer can figure out the altitude as well as the geographic position
· If you are moving, your receiver may also be able to calculate your speed and direction of travel and give you estimated times of arrival to specified destinations.

[image: gps.png]

Figure87: describe how GPS works

[bookmark: _heading=h.m6co1cjspfwf]9.4.2 IEEE 802.11 protocol 

Wi-Fi  is a short name for Wireless Fidelity. Generally, Wi-Fi  refers to any type of IEEE 802.11 Wireless Local Area Network (WLAN). More specifically, Wi-Fi  is the industry standard for products as defined by the Wi-Fi  alliance and conforming to IEEE802.11. WLANs extend the reach of Local Area Networks (LANs) by providing wireless connectivity. It designed originally for cable replacement in corporate environments; WLANs have become very popular in providing IP connectivity in residential, small office and campus environments. With Wi-Fi , it is possible to create high-speed wireless local area networks, provided that the computer to be connected is not too far from the access point. In practice, Wi-Fi  can be used to provide high-speed connections (11 Mbps or greater) and here are three versions of IEEE802.11  :



	Name of standard
	Name
	Description.

	802.11a
	Wi-Fi 5
	The 802.11a standard (called Wi-Fi  5) allows higher bandwidth (54 Mbps maximum throughput, 30 Mbps in practice). The 802.11a standard provides 8 radio channels in the 5 GHz frequency band

	802.11b
	Wi-Fi 
	The 802.11b standard is currently the most widely used one. It offers a maximum throughput of 11 Mbps (6 Mbps in practice) and a reach of up to 300 meters in an open environment. It uses the 2.4 GHz frequency range, with 3 radio channels available

	802.11g
	
	The 802.11g standard offers high bandwidth (54 Mbps
maximum throughput, 30 Mbps in practice) on the 2.4 GHz
frequency range. The 802.11g standard is backwards-compatible with the 802.11b standard, meaning that devices that support the 802.11g standard can also work with 802.11b.


Table8: versions of IEEE802.11
Nowadays there are many devices support all these standards together, as you can see above in the table, These type of Wi-Fi  standards are different in data rate and coverage area, so in our project we don’t need high bit rate because we don’t need to transfer huge data. The data that we will transfer is just  a coordination for the place of accident , on the other hand we need wide coverage area to cover all parts of our home so the best choice will be 802.11b.

	Hypothetical speed
	Range (indoors)
	Range (outdoors)

	11 Mbit/s
	50 m
	200m

	5.5 Mbit/s
	75m
	300m

	2 Mbit/s
	100m
	400m

	1 Mbit/s
	150m
	500m


[bookmark: _heading=h.3rdcrjn]Table 9: Wi-Fi standards with different in data rate and coverage area

[bookmark: _heading=h.rktve4m2asvv]9.5 Project Components:

[bookmark: _heading=h.mcs69dfa4gj]9.5.1 ARDUINO UNO
The ARDUINO  Uno is a microcontroller board based on the ATmega328, which presented in the picture bellow .It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a power jack, an ICSP header and a reset button. It contains everything needed to support the microcontroller; simply connect it to a computer with a USB cable.
[image: arr.jpg]
Figure89 :ARDUINO UNO  (ATmega328P) 
Differences with other boards
The Uno differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip.
Power
The Uno board can be powered via the USB connection or with an external power supply. The power source is selected automatically. External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or battery .


[bookmark: _heading=h.xloyoc3o3jds]9.5.2Universal Serial Bus (USB)
Cable Used for communication between the Arduino  board and a computer or other devices.
[image: ]
Figure90: USB




[bookmark: _heading=h.rvr8plnqp30i]9.5.3 ESP8266 Wi-Fi Module
[image: ]
Figure91: ESP8266 (Wi-Fi module) 

Description
The ESP8266 WIFI Module is a self-contained SOC with integrated TCP/IP protocol stack that can give any microcontroller access to your WIFI network. The ESP8266 is capable of either hosting an application or offloading all Wi-Fi networking functions from another application processor. Each ESP8266 module comes pre-programmed with an AT command set firmware, meaning, you can simply hook this up to your Arduino device and get about as much WIFI-ability as a WIFI Module offers. The ESP8266 module is an extremely cost effective board with a huge, and ever growing, community.

This module has a powerful enough on-board processing and storage capability that allows it to be integrated with the sensors and other application specific devices through its GPIOs with minimal development up-front and minimal loading during runtime. Its high degree of on-chip integration allows for minimal external circuitry, including the front-end module, is designed to occupy minimal PCB area. The ESP8266 supports APSD for VoIP applications and Bluetooth coexistence interfaces, it contains a self-calibrated RF allowing it to work under all operating conditions, and requires no external RF parts.
[bookmark: _heading=h.5p5vg1ms8w7d]9.5.4 GPS Receiver Module

This GPS is a very capable GPS for the size. Compatible with UART capable devices including Arduino, Raspberry pi and MSP430. GPS receiver uses NMEA protocol as defined by the National Marine Electronics Association (NMEA). It gives output messages as follows. So, we get 7-8 different messages.
[image: ]
Figure92: GPS Module
Specification [10]
· Satellites: 22 tracking, 66 searching
· Update rate: 5Hz max.
· Position Accuracy: 2 meters
· Velocity Accuracy: 0.1 meters/s
· first fix (TTFF)for hot starts: <1 second
· first fix (TTFF)for cold starts: 27 seconds
· heading accuracy: 0.5 degree while moving.
· Maximum Altitude: 18,000 meters
· Maximum Velocity: 500m/s
· Operating voltage: 3.3V-6V
· Operating current: 11 mA current draw during navigation
· Output: 50 channel NMEA receive
·  UART :9600 baud by default but it configured from 4800 to 115200 
· WAAS (Wide Area Augmentation system) supported
· Weight: 17.6 grams
· Dimensions of GPSGPSModule:36mm (1.42in) x 25.8mm (1.02in) x 4mm (0.16in)
· Dimensions of Antenna :25.5mm (1in) x 25.5mm (1in) x 8.8mm (0.35in)
[bookmark: _heading=h.rb972nvmk96i]9.5.5 Vibration Sensor Switch. 
These spring-vibration switches are high sensitivity non-directional vibration induced trigger switches. Inside is a very soft spring coiled around a long metal pin. When the switch is moved, the spring touches the center pole to make contact. So, when there's motion, the two pins will act like a closed switch. When everything is still, the switch is open.
[image: viration.jpg]
Figure93: Vibration sensor

[bookmark: _heading=h.agd41hqncay]9.5.6 Resistors
Resistor is an electrical component that reduces the electric current.
The resistor's ability to reduce the current is called resistance and is measured in units of ohms (symbol: Ω). In our design we used 1 resistor of 10K ohm.
[image: download (1).jpg]
Figure95: 150 Ohm Resistor
[bookmark: _heading=h.3lx1kyrp5zkp]9.5.7 5V Buzzer 
The buzzer is an electromagnetic type audio signaling device, consist of number of switches or sensors connected to a control unit.

[image: ]
Figure96:  5V Buzzer



[bookmark: _heading=h.f0pkq6cnumaz]Chapter Ten: Conclusion and recommendations

With the advancement of technology in every walk of life, the importance of safety of vehicle has increased and the high priority is given to lives of people. The project gives the design which has advantages of little cost, portability, and small size. The platform of this system is Arduino Uno microcontroller along with vibration sensor, GPS module, Wi-Fi module. The automatic detection of accident location will provide a feasible solution for traffic and accident hazards and also gives security to the vehicle as well as reduces loss of valuable lives and property.

[bookmark: _heading=h.7u04qrdcvp6h]10.1 Future work 
For the future work, we can send a notification to other cars driving on the road where the accident has happened, we also can send a list of alternatives roads or the name of the shortest way for the car to avoid the accident road.
In the future, this program will become a complete system to protect the car before the accident occurs, and it will stay away from danger or collision with something, and this is done on the basis of a set of sensors installed on the car to avoid danger
The user will also be given a suggested route if he finds an accident on his way.
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[bookmark: _heading=h.1zncacvyrtc]Appendix 1
The code for our project:
#include <SoftwareSerial.h>
#include <SPI.h>
#include <TinyGPS++.h>
#define Beeb 9
const int BUTTON_PIN = 12;  // the number of the pushbutton pin
int RXPin = 2;
int TXPin = 3;
int shok=0;
int car_id=202;
float lat, lng;
SoftwareSerial gpsSerial(RXPin, TXPin); 
TinyGPSPlus gps;
//------------------WIFI VALUES------------------------
SoftwareSerial esp8266(4, 5); // 4 = RX, 5 = TX
String ssid ="wiwi";
String password ="wiwi12345678";
String server ="www.abusaied.com"; //ip address of localhost
String uri = "/sos/sos.php?latitude=";
String Latitude;
String Longitude;
//------------------WIFI VALUES END--------------------
 
void resetWifi() {
esp8266.begin(9600);
delay (2000);
  esp8266.println("AT+RST");
  delay(2000);
  if(esp8266.find("OK") )
    Serial.println("Module Reset");
}
void connectWifi() {
  delay(2000);
  esp8266.println("AT+CWMODE=1");
  esp8266.println("AT+CIPMODE=0");
  esp8266.println("AT+CIPMUX=1");
  esp8266.println("AT+CWQAP");
  String cmd ="AT+CWJAP=\""+ssid+"\",\""+password+"\"";
  esp8266.println(cmd);
  Serial.println(cmd);
  delay(2000);
  if(esp8266.find("OK")){
    Serial.println("Connected!");
    delay(1000);
  }
  else {
    Serial.println("Not connected!");
    httppost();
  }
}
void setup() {
  pinMode(13, OUTPUT);       // on-board LED, usually pin 13
  pinMode(11,INPUT);
  Serial.begin(9600);
  gpsSerial.begin(9600); 
  Serial.println("Waiting GPS signal");}
void httppost() {
  esp8266.println("AT+CIPSTART=\"TCP\",\"" + server + "\",80");//start a TCP connection.
  delay(3000);
  if( esp8266.find("OK")) {
     Serial.println("TCP connection ready");
  }
  String postRequest =
  "GET " + uri +yourLatitude+ "&longitude=" +yourLongitude+ "&car_id=" +car_id+" HTTP/1.1\r\n" +
  "Host: " + server + "\r\n" +
  "Connection: close\r\n\r\n";
  String sendCmd = "AT+CIPSEND=";//determine the number of caracters to be sent.
  esp8266.print(sendCmd);
  esp8266.println(postRequest.length());
  delay(3000);
  if(esp8266.find(">")) {
    Serial.println("Sending..");
    esp8266.print(postRequest);
    if(esp8266.find("OK")) {
      Serial.println("Packet sent");
      Serial.print(postRequest);
      esp8266.println("AT+CIPCLOSE");
      delay (2000);
      esp8266.end();      
    }  }}

void gpsFCN (){
   delay (5000);
  shok=digitalRead(7);
  delay (1000);
  Serial.println("TEST");
if (shok==HIGH) {
  Serial.println("ON");
  analogWrite(Beeb,250);
  delay(3000);
   analogWrite(Beeb,0);
   delay (10000);
  if (gps.location.isValid()){
  yourLatitude=String(gps.location.lat(), 6);
   yourLongitude=String(gps.location.lng(), 6);
    Serial.print("GET /sos/sos.php?longitude=");
    Serial.println(yourLongitude);
    Serial.println("&latitude=");
    Serial.println(yourLatitude);
    delay (2000);
    gpsSerial.end(); 
    delay (2000);
    resetWifi();
    connectWifi();
  }
  else
  {delay(5000);
    Serial.println("Location: Not Available");
  }}
else {
  delay(1000);
  Serial.println("OFF");}
  }
void loop()
{
 while (gpsSerial.available() > 0)
    if (gps.encode(gpsSerial.read()))
       gpsFCN ();
  if (millis() > 5000 && gps.charsProcessed() < 10)
  {
    Serial.println("No GPS detected");
    while(true);
  }
}










[bookmark: _heading=h.lcqf8wdp3xlk]Appendix 2
Database: `accident_project`
-- --------------------------------------------------------
CREATE TABLE `accident` (
  `accident_id` int(11) NOT NULL,
  `driver` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `driver_sex` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT 'male',
  `driver_Age` int(11) DEFAULT NULL,
  `latitude` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `longitude` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `fk_car_id` int(11) DEFAULT NULL,
  `fk_district_id` int(11) DEFAULT NULL,
  `fk_accident_type_id` int(11) DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `accident_type` (
  `accident_type_id` int(11) NOT NULL,
  `accident_type_name` text COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `ambulance_report` (
  `ambulance_report_id` int(11) NOT NULL,
  `ambulance_report_death` int(11) DEFAULT 0,
  `ambulance_report_injure` int(11) DEFAULT 0,
  `ambulance_report_note` text COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `fk_accident_id` int(11) DEFAULT NULL,
  `fk_user_id` int(11) DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `car` (
  `car_id` int(11) NOT NULL,
  `number` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `owner` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `fk_district_id` int(11) DEFAULT NULL,
  `fk_car_type_id` int(11) DEFAULT NULL,
  `fk_car_size_id` int(11) DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `car_size` (
  `car_size_id` int(11) NOT NULL,
  `car_size_name` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `car_type` (
  `car_type_id` int(11) NOT NULL,
  `car_type_name` varchar(255) COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `districts` (
  `district_id` int(10) NOT NULL,
  `district_name` varchar(255) NOT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8;
-- --------------------------------------------------------
CREATE TABLE `police_report` (
  `police_report_id` int(11) NOT NULL,
  `police_report_note` text COLLATE utf8mb4_unicode_ci DEFAULT NULL,
  `fk_accident_id` int(11) DEFAULT NULL,
  `fk_user_id` int(11) DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT NULL,
  `updated_at` timestamp NULL DEFAULT NULL
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;
-- --------------------------------------------------------
CREATE TABLE `users` (
  `user_id` int(10) NOT NULL,
  `user_name` varchar(255) CHARACTER SET utf8 NOT NULL,
  `user_email` varchar(255) COLLATE utf8mb4_unicode_ci NOT NULL,
  `user_type` varchar(255) COLLATE utf8mb4_unicode_ci NOT NULL,
  `user_account_status` varchar(255) COLLATE utf8mb4_unicode_ci NOT NULL DEFAULT 'active',
  `password` varchar(255) COLLATE utf8mb4_unicode_ci NOT NULL,
  `fk_district_id` int(10) DEFAULT NULL,
  `created_at` timestamp NULL DEFAULT current_timestamp(),
  `updated_at` timestamp NULL DEFAULT current_timestamp()
) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COLLATE=utf8mb4_unicode_ci;

ALTER TABLE `accident`
  ADD PRIMARY KEY (`accident_id`),
  ADD KEY `fk_car_id` (`fk_car_id`),
  ADD KEY `fk_district_id` (`fk_district_id`),
  ADD KEY `fk_accident_type_id` (`fk_accident_type_id`);

ALTER TABLE `ambulance_report`
  ADD PRIMARY KEY (`ambulance_report_id`),
  ADD KEY `fk_user_id` (`fk_user_id`),
  ADD KEY `fk_accident_id` (`fk_accident_id`);

ALTER TABLE `car`
  ADD PRIMARY KEY (`car_id`),
  ADD KEY `fk_district_id` (`fk_district_id`),
  ADD KEY `fk_car_type_id` (`fk_car_type_id`),
  ADD KEY `fk_car_size_id` (`fk_car_size_id`);

ALTER TABLE `car_size`
  ADD PRIMARY KEY (`car_size_id`);

ALTER TABLE `car_type`
  ADD PRIMARY KEY (`car_type_id`);

ALTER TABLE `districts`
  ADD PRIMARY KEY (`district_id`);

ALTER TABLE `police_report`
  ADD PRIMARY KEY (`police_report_id`),
  ADD KEY `fk_user_id` (`fk_user_id`),
  ADD KEY `fk_accident_id` (`fk_accident_id`);

ALTER TABLE `users`
  ADD PRIMARY KEY (`user_id`),
  ADD UNIQUE KEY `users_user_email_unique` (`user_email`),
  ADD KEY `users_fk_district_id_foreign` (`fk_district_id`);

ALTER TABLE `accident`
  MODIFY `accident_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `accident_type`
  MODIFY `accident_type_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `ambulance_report`
  MODIFY `ambulance_report_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `car`
  MODIFY `car_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `car_size`
  MODIFY `car_size_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `car_type`
  MODIFY `car_type_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `districts`
  MODIFY `district_id` int(10) NOT NULL AUTO_INCREMENT;

ALTER TABLE `police_report`
  MODIFY `police_report_id` int(11) NOT NULL AUTO_INCREMENT;

ALTER TABLE `users`
  MODIFY `user_id` int(10) NOT NULL AUTO_INCREMENT;

ALTER TABLE `accident`
  ADD CONSTRAINT `accident_ibfk_1` FOREIGN KEY (`fk_car_id`) REFERENCES `car` (`car_id`) ON DELETE CASCADE ON UPDATE CASCADE,
  ADD CONSTRAINT `accident_ibfk_2` FOREIGN KEY (`fk_accident_type_id`) REFERENCES `accident_type` (`accident_type_id`) ON DELETE CASCADE ON UPDATE CASCADE,
  ADD CONSTRAINT `accident_ibfk_3` FOREIGN KEY (`fk_district_id`) REFERENCES `districts` (`district_id`) ON DELETE CASCADE ON UPDATE CASCADE;

ALTER TABLE `ambulance_report`
  ADD CONSTRAINT `ambulance_report_ibfk_1` FOREIGN KEY (`fk_user_id`) REFERENCES `users` (`user_id`) ON DELETE CASCADE ON UPDATE CASCADE,
  ADD CONSTRAINT `ambulance_report_ibfk_2` FOREIGN KEY (`fk_accident_id`) REFERENCES `accident` (`accident_id`);

ALTER TABLE `car`
  ADD CONSTRAINT `car_ibfk_1` FOREIGN KEY (`fk_car_type_id`) REFERENCES `car_type` (`car_type_id`) ON DELETE CASCADE ON UPDATE CASCADE,
  ADD CONSTRAINT `car_ibfk_2` FOREIGN KEY (`fk_car_size_id`) REFERENCES `car_size` (`car_size_id`) ON DELETE CASCADE ON UPDATE CASCADE,
  ADD CONSTRAINT `car_ibfk_3` FOREIGN KEY (`fk_district_id`) REFERENCES `districts` (`district_id`) ON DELETE CASCADE ON UPDATE CASCADE;

ALTER TABLE `police_report`
  ADD CONSTRAINT `police_report_ibfk_1` FOREIGN KEY (`fk_user_id`) REFERENCES `users` (`user_id`) ON DELETE CASCADE ON UPDATE CASCADE,
  ADD CONSTRAINT `police_report_ibfk_2` FOREIGN KEY (`fk_accident_id`) REFERENCES `accident` (`accident_id`) ON DELETE CASCADE ON UPDATE CASCADE;

ALTER TABLE `users`
  ADD CONSTRAINT `users_ibfk_1` FOREIGN KEY (`fk_district_id`) REFERENCES `districts` (`district_id`) ON DELETE CASCADE ON UPDATE CASCADE;
COMMIT;
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