
University of Rhode Island
Department of Computer, Electrical and Biomedical Engineering
Capstone Project:  Hack That Flood
Sponsor/ Director:  Rick Davids
Professor:  Dr. Harish Sunak
Computer Engineers: Rafi Simon and Jordan Peralta
Electrical Engineers: Habib Lawal and Andrew Osmanski  

[image: ]





TABLE OF CONTENTS
Acknowledgements………………….…..……………………………………...………..3
Project Description……………....……………………………………………......…...…4
Project Summary………………………………………………………....……... 4
Motivation for the Project…..………………………………………….………...4
Current Status………...……………………………………………………...…...4
Product Functional Specifications…………………………….……….……...….5
Block Diagrams……………………………………………………...…………..16
Details of Product Specifications…………………………………..……....……28
[bookmark: h.fiqhfmpktmj1]Summary of Technical Accomplishments by the Team……………………………….....35
Overall Linear Responsibility Chart………...……………………………..………….....38
My Individual Technical Contributions by Rafi Simon…………………………......…...40
My Individual Technical Contributions by Jordan Peralta……………………....….…...41
My Individual Technical Contributions by Habib Lawal………………………..……....42
My Individual Technical Contributions by Andrew Osmanski………...…....….….........43
Details of Results and Discussion…………...…………………………..………….........44
Project Continuation………………………………………………………………...…...45
References…………………………………………………………………………...…...46
Appendix A: Updated Gantt Chart……………………………………………..…….......49
Appendix B: Parts & Prices List…………………………………………………………50



Acknowledgments
[bookmark: h.gjdgxs]Mr. Rick Davids, who is our Sponsor, developed a project which will enable travelling during a rainy day safer by using several sensor platforms at different locations. He planned meetings with employees of the Rhode Island Department of Transportation, and professors in the URI Graduate School of Oceanography department to guide us with the development of the project. Mr. Davids has allowed us to oversee the project ourselves, giving us guidelines to follow. We are looking forward to working with him in the coming months and completing the project to his satisfaction.
Dr. Christopher Damon is an assistant professor at URI Environmental Data Center building. He has served as a consultant on the project. He will be allowing the team to use some space inside the university server to test and run our software. He also introduced us to some useful sites to collect geodatabases. He also provided licenses to use the ArcGIS Desktop suite.
Dr. Malcolm Spaulding is a professor in the Ocean Engineering department. He is also a consultant for the team. He provided details about flooding tools, and websites that collect flooding data from gauges.  
Dr. Michael Obara is one of the directors in the sensor department at the Naval Undersea Warfare Center (NUWC).  He has volunteered to help make sure that all of the concepts are well understood by the team. He is one of the professional advisors acting as a consultant for the electrical engineers. 
Dr. Brice Loose is one of the Ocean Engineering professors from the URI Graduate School of Oceanography at the URI bay campus.  He is working alongside with the electrical engineering team to serve as a technical director and consultant.  He will be helping with the configuration and wiring of the devices which will be placed into the mooring buoy.  He was able to provide a lab at the bay campus in the Center for Atmospheric and Chemistry Studies.  He will be providing a sheltered water tank in one of the labs to test the mooring buoy before the actual deployment in open water.   
Dr. Harish Sunak is the advisor for the capstone class at the University of Rhode Island. He will be helping to fund the project “Hack That Flood” with a contribution to the team. He is also valuable resource for the team to utilize with his extensive knowledge in engineering.



Project Description
Project Summary 
	The “Hack That Flood” team was given two tasks to complete. The first goal of the team is to develop a user friendly smartphone android application that will be able to accurately predict possible flooding in high risk areas using live data that is collected. This will take data from storm water runoff using integrating real time weather, and a Geodatabase.  The application will display the results into a map interface. This will allow the user to see if the directions intersect with any possibly flooded areas. The second portion of the project is to develop a remote floating sensor platform that collects water depth, wave, and GPS coordinates data. This data will then be transferred through a cellular network to the smartphone application. The end result is the user being able to obtain the information, help them to avoid flooded roads, and obtain knowledge about the current conditions of the area the floatation device is located. 
Motivation for the Project
	The motivation for this project stemmed from a newspaper article from August of 2014. The article addressed the consistency of the flooded streets of Rhode Island. There was no way of seeing which roads were unsafe to travel on, making a commuter’s normal route treacherous to travel. The newly developed application would allow a user to see where flooding is most probable. With this data it could easily provide a safer route, avoiding the roads that may see flooding.
The mooring buoy’s motivation stemmed from this original idea. Mr. Rick Davids wanted to be able to explore the conditions of the bay area during these flood causing storms. The device would collect data from the bay and send it to the application. Rainstorms cause runoff, and contamination to the bay and the flotation device would be able to measure these types of contaminants. A final product would be able to measure the ocean’s swell, depth, and GPS coordinates. 

Current Status
The computer engineers have been able to develop a mobile phone application. It has limited functionalities including zooming in, zooming out, and displaying data. The application shows fake data running in simulation from a .csv file updates in real time. Flood location data was collected from the Department of Transportation and added as filters on the map. Also included is a weather forecast layer from NOAA, flood data, and historical data. This resulted in poor performance due to the processing needed. The sensor platform displays on the map with three colors.  Red will indicate that it is flooded and it is within known flooded area. Yellow, indicates that it is flooded but not in any known flood area. Green indicates that it is not flooded. 
The electrical engineers have been able to purchase and acquire all necessary elements of the device. This includes a battery for power source, breadboard jumper wires, the CruzPro Depth Transducer, the ADAFruit FONA 808 GPS/GSM Shield, and the SparkFun Accelerometer. All research on the parts has been completed and checked. With the research completed the team was able to begin coding the Arduino Mega to perform data collection and analysis. 
Coding has been fully completed and tested. The team was successful in reading and displaying data from the ADAFruit GPS/GSM Shield, and the SparkFun Accelerometer. These two values will be able to give longitude and latitude location, and wave motion of the area where the device is currently floating. While the depth gauge transducer has been able to provide data sampling, it was not yet able to be read in a form understandable by the team. The company was contacted for any kind of information related to translating this data, but no comment was made.



Product Functional Specifications

Arduino Mega:
The Arduino Mega is a microcontroller that is used in complex projects. It is based on the ATmega2560. It can be programmed using Arduino Software (IDE). The device comes preloaded with code to allow new coding. The Arduino Mega has a resettable polyfuse that protects the computer's USB ports from shorts and overcurrent. With fifty-six pins the microcontroller is going to allow for multiple devices to be connected. These pins will provide power, ground, input, and output connections. 

Product

Name: Arduino Mega 2560
Link: https://www.arduino.cc/en/Main/ArduinoBoardMega2560
Price: $45.95
[image: ]
Figure 1: Arduino Mega 2560

Description:

· Operating Voltage: 5 volts
· Input Voltage: 7-12 volts
· DC current per I/O: 40 mA
· DC current per 3.3 Volt pin: 50 mA
· 54 pins; power, ground, input, output
· Flash Memory: 256 KB
· SRAM: 8 KB
· EEPROM: 4 KB
· Clock Speed: 16 MHZ
· Size: 101.52 x 53.3 mm
Arduino Code for Power Regulation of Arduino Pins:
#define GPS_GSM 6 //relay for GPS/GSM Shield
#define Transducer 7 //relay for CruzPro Transducer
#define Accelerometer 8 //relay for SparkFun Accelerometer

void setup() 
{// set data pins for outputs
  pinMode(GPS_GSM, OUTPUT);
  pinMode(Transducer, OUTPUT);
  pinMode(Accelerometer, OUTPUT);
}

void loop() 
{Serial.begin(115200);
  delay(30*1000); //create a delay of 7 minutes
  delay(30*1000);
  delay(30*1000);
  delay(30*1000); //two minute delay for GPS

  digitalWrite(GPS_GSM, HIGH); //turn on the power to the GPS/GSM Shield
  delay(10*1000); //create a delay of ten seconds
  digitalWrite(GPS_GSM, LOW); //turn of the power to the accelerometer
  
  delay(30*1000);
  delay(30*1000);
  delay(30*1000);
  delay(30*1000); //two minute delay for GPS

  digitalWrite(GPS_GSM, HIGH); //turn on the power to the GPS/GSM Shield
  delay(10*1000); //create a delay of ten seconds
  digitalWrite(GPS_GSM, LOW); //turn of the power to the accelerometer
  
  delay(30*1000);
  delay(30*1000);
  delay(30*1000);
  delay(30*1000); //two minute delay for GPS

  digitalWrite(GPS_GSM, HIGH); //turn on the power to the GPS/GSM Shield
  delay(10*1000); //create a delay of ten seconds
  digitalWrite(GPS_GSM, LOW); //turn of the power to the accelerometer
  
  delay(30*1000);
  delay(30*1000);
  delay(30*1000);
  delay(30*1000);
  
  digitalWrite(GPS_GSM, HIGH); //turn on the power to the GPS/GSM Shield
  delay(10*1000); //create a delay of ten seconds
  digitalWrite(GPS_GSM, LOW); //turn of the power to the accelerometer

  delay(10*1000); //create a delay of ten seconds

  Serial.begin(4800);
  digitalWrite(Transducer, HIGH); //turn on the power to the accelerometer
  delay(10*1000); //create a delay of ten seconds
  digitalWrite(Transducer, LOW); //turn of the power to the accelerometer

  delay(10*1000); //create a delay of ten seconds
  
  Serial.begin(57600);
  digitalWrite(Accelerometer, HIGH); //turn on the power to the accelerometer
  delay(10*1000); //create a delay of ten seconds
  digitalWrite(Accelerometer, LOW); //turn of the power to the accelerometer
}



Accelerometer:
Accelerometers are used to sense, and measure both static and dynamic acceleration. Because they are affected by the acceleration of gravity, an accelerometer can tell you how it’s oriented with respect to the Earth’s surface. The accelerometer attached to the device that we are developing will be able to measure the waves of the water where the floatation device is. The one found is the Sparkfun Triple Axis Accelerometer. With the triple axis, the device attached to the Arduino Mega will be able to measure the amplitude of the wave. The Arduino Mega will need to be programmed to power the accelerometer, and collect output information from the device. 
[image: ]

Figure 2: SparkFun Accelerometer

[image: ]
Figure 3: SparkFun Accelerometer Pin Schematic

Description:

The ADXL345 is a small, thin, low power, 3-axis accelerometer with high resolution (13-bit) measurement at up to ±16 g. Digital output data is formatted as 16-bit twos complement and is accessible through either a SPI (3- or 4-wire) or I2 C digital interface. The ADXL345 is well suited for mobile device applications. It measures the static acceleration of gravity in tilt-sensing applications, as well as dynamic acceleration resulting from motion or shock. Several special sensing functions are provided. Activity and inactivity sensing detect the presence or lack of motion and if the acceleration on any axis exceeds a user-set level. Tap sensing detects single and double taps. Free-fall sensing detects if the device is falling. These functions can be mapped to one of two interrupt output pins. Low power modes enable intelligent motion-based power management with threshold sensing and active acceleration measurement at extremely low power dissipation. 

Acceleration to Arduino Code:
[image: Screen Shot 2016-05-10 at 7.41.13 PM.png][image: Screen Shot 2016-05-10 at 7.40.13 PM.png]



GPS/GSM Shield

A GSM (Global System for Mobile Communication) shield will connect the Arduino Mega to the internet via a cellular system. Along with a SIM card a GSM will connect to the internet via a GPRS network. The GSM shield will be vital in ensuring the communication between the flotation device and the phone application. The GPS (Global Positioning System) will give the current location of the flotation device. These coordinates are going to be sent to the application so the user will be able to see where the measurements that are being collected are coming from. This location will also allow for the administrators of the device. The device that we have chosen is the Adafruit FONA 808 Cellular + GPS Shield for Arduino. This one device contains both GPS and GSM devices. It is a great product for the flotation device that we are going to be finishing.

Product:

Name: Adafruit FONA 808 Cellular + GPS Shield for Arduino
link: https://www.adafruit.com/product/2636
Price: $ 49.95 

[image: ]
Figure 4: Adafruit FONA 808 Cellular + GPS Shield for Arduino

[image: ]
Figure 5: Adafruit FONA 808 Cellular + GPS Shield with 3.7V Battery and Antenna

[image: ]
Figure 6: Adafruit FONA 808 Cellular + GPS Shield for Arduino Schematic

Description:

This shield fits perfectly into the Arduino or compatible. At the heart is a powerful GSM cellular module (we use the latest SIM808) with integrated GPS. This module can do just about everything
· Quad-band 850/900/1800/1900MHz - connect onto any global GSM network with any 2G SIM (in the USA, T-Mobile is suggested);
· Fully-integrated GPS (MT3337 chipset with -165 dBm tracking sensitivity) that can be controlled and query over the same serial port;
· Make and receive voice calls using a headset or an external 32Ω speaker + electret microphone;
· Send and receive SMS messages;
· Send and receive GPRS data (TCP/IP, HTTP, etc.);
· PWM/Buzzer vibration motor control;
· AT command interface with "auto baud" detection;

GPS specifications:
· 22 tracking /66 acquisition channels;
· GPS L1 C/A code;
· Sensitivity;
· Tracking: -165 dBm;
· Cold starts : -148 dBm;
· Time-To-First-Fix;
· Cold starts: 32s (typ.);
· Hot starts: 1s (typ.);
· Warm starts: 5s (typ.);
· Accuracy: approx 2.5 meters;

This is the product we need for this project.  So far, there are not much codes out there for this product, so we will need to develop a code to make sure we can control this device alongside with the other devices connected to it. 
The GPS/GSM shield can also be ran on a different battery by connecting the 5V pin connector on the shield to a different battery instead of running it through the Arduino 5V pin connector like the rest of the sensors.  
	Adafruit FONA 808 Cellular + GPS Shield  to Arduino-Mega 2620 Wire Connections

	Adafruit FONA 808 Cellular + GPS Shield 
	Arduino-Mega 2620 

	Vio
	5V

	GND
	GND

	Key
	Digital 2

	TX
	10 (9 on Leo/Micro, 3 on Uno)

	RST
	Digital 4

	Note: The Adafruit 808 Cellular + GPS Shield will not power on without its own Li-Poly battery



Adafruit FONA 808 Cellular + GPS Shield to Arduino Code:[image: Screen Shot 2016-05-10 at 7.30.33 PM.png][image: Screen Shot 2016-05-11 at 9.42.58 AM.png]

Depth Gauge Transducer
A depth gauge is a device that is used to measure the depth of water. By sending signals it can determine how deep the water is by how long it takes for the signal to return. Some sensors can measure up to 1000 feet. The sensor being used will be able to measure the swells of the water in which it is placed, and sending the signal into the Arduino Mega. This will allow for anybody to see if there are any large swells, or flooding that may be in the area. This information will be extremely useful to those living close to the shore. It will give information as to how much water has entered into the area.

[image: ]      [image: ]
Figure 7: CruzPro ‘Active’ Thru-Hull Depth Transducer and Connection Diagram

Description:	

The final depth gauge chosen is produced by CruzPro and is the ATU120A ‘Active’ Thru-Hull Depth Transducer. After several phone calls it was discovered that the original transducer would not be the optimal choice. When asking about other devices it was advised to check out devices following NMEA 0183 protocols. These protocols are the previous updates to NMEA2K protocols. The advantage of using this transducer is the wiring that is available. The wires are showing and are able to be connected to the power source with the output signal heading into the Arduino.
Product Specifications:
· Thru-Hull transducer in plastic
· Max depth of 450 ft
· Operating frequency of 120 kHz
· Connected to a 12 Vdc power supply
· Operating Voltage: 9.5-16.0 VDC
· Output Power - 320 Watts RMS
· Current Drain - 0.035 amps
· Data output - NMEA 0183 serial 4800 BAUD
Arduino Code for Reading Output Data of CruzPro Transducer
#include <SoftwareSerial.h>
// software serial #1: RX = digital pin 10, TX = digital pin 11
SoftwareSerial portOne(10, 11);

void setup() {
  // Open serial communications and wait for port to open:
  Serial.begin(4800);
  while (!Serial) {
    ; // wait for serial port to connect. Needed for native USB port only
  }

  // Start each software serial port
  portOne.begin(4800);
}
void loop() {
  // By default, the last initialized port is listening.
  // when you want to listen on a port, explicitly select it:
  portOne.listen();
  Serial.println(' ');
  // while there is data coming in, read it
  // and send to the hardware serial port:
  while (portOne.available() > 0) {
    char inByte = portOne.read();
    Serial.print(inByte , DEC);
     Serial.print(' ');
  }
  Serial.println(' ');
}
16x2 LCD Screen
Liquid crystal displays (LCDs) are commonly used to display data in devices such as calculators, arduino and other electronic devices.  As shown in the table below, eight of the pins are data lines (pins 7 - 14), two are for power and ground (pins 1 and 16), three are used to control the operation of LCD (pins 4-6 ), and one is used to adjust the LCD screen brightness (pin 3). The remaining two pins (15 and 16) power the backlight.  The details of the LCD terminals are as follows: 

	Terminal 1 
	GND

	Terminal 2 
	+5V

	Terminal 3 
	Mid terminal of Potentiometer (for brightness control)

	Terminal 4 
	Resistor Select (RS) 

	Terminal 5 
	Read/ Write (RW)

	Terminal 6 
	Enable (EN)

	Terminal 7 
	DBO

	Terminal 8 
	DB1

	Terminal 9 
	DB2

	Terminal 10 
	DB3

	Terminal 11
	DB4

	Terminal 12 
	DB5

	Terminal 13 
	DB6

	Terminal 14 
	DB7

	Terminal 15 
	+4.2 - 5V

	Terminal 16 
	GND


 Table xx: LCD Screen Pin Specifications

[image: ]
Figure xx: 16x2 LCD Screen

[image: ]
Figure xx: 16x2 LCD Screen Connected to the Arduino Mega and the Potentiometer

[bookmark: h.ag0tefwtgaye]16 x 2 LCD Screen to Arduino Code:
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Schematic Flow chart 
[image: FlowChart.png]
Figure 8: EE & CE Project Block Diagram

Description of Flowchart:

16 x 2 LCD Display Screen: This screen acts as the serial monitor screen when the Arduino Mega is disconnected from the computer.  It will display the datas on the screen as they also get uploaded to the cloud.  This helps the user deploying this device for a test run have a detailed visual data while it is been uploaded to the cloud.

Arduino-Mega 2620: The Arduino Mega is a microcontroller device that is used in complex, electronic components. It is based on the ATmega2560, which executes powerful instructions in a single clock cycle. This allows for the device to achieve a balance between consumption of power and processing speed. Arduino is an open-source electronics platform based on easy-to-use hardware and software. It is intended for creating and developing interactive projects.

Arduino Mega Ethernet Shield:  This device serves as the intermediate between the arduino and the server.  With the help of a connected wireless network or a hotspot, all our collected data can be sent to the cloud for the Google App Engine to control.  Please refer to the next few lines to fully understand the function of the Google App Engine tool. 

Adafruit FONA 808 Cellular + GPS shield: This is where the altitude, longitude and latitude of the device will be calculated, which enable us to track the location of our device.  This device is also used to activate the mobile network, where data can be sent through a 2G cellular network, but this feature is currently not in use at this stage of the project

Sparkfun ADXL345 Accelerometer: Acceleration measures the wave motion of the object by using the x,y, and z to calculate the roll, pitch and yaw of the device.  The roll, pitch and yaw are basically the rotational movement between the x,y, and z axis.  For example, an aircraft is free to rotate at three dimensions, where pitch is considered to the the nose up or down about an axis running from wing to wing; Yaw is the nose left or right about an axis running up and down; and Roll is the rotation about an axis running from nose to tail. By implementing the accelerometer, the device will be able to monitor the motion of the body of water where it currently resides. This information will be utilized in knowing how the conditions of the area are at the present time. 

CruzPro “Active” Thru-Hull Transducer ATU120A: This is our most durable device which serves as the depth gauge.  This device calculate the depth of the water in real time, noticing the users any change in the water depth. 
Google App Engine: This is a cloud based environment that will host the excel data sheet. The sensor buoy platform will write the data to the file. The GeoEvent Extension which is part of the ArcGIS will pull the data from the same data sheet.
Excel Data Spreadsheet: This is the sheet where the sensor platform will send the real time data. The ArcGIS application then will monitor and access the sheet every 2 second.  It will include the following columns
SensorID: This is a unique identifier. It will be use to identify each sensor.
Longitude: used to calculate the coordinates of the device
Latitude: used to calculate the coordinates of the device
Altitude: used to calculate the coordinates of the device
DepthStates: A bite indicated the sensor status. 0 not flooded. 1 flooded 
Accelerometer: x,y, and z axis and the roll, pitch and yaw values
Contamination: String indicates the sensor contamination statues
Timestamp: the time when the data was received
GeoEvent Extension: Serves as a server used to connect any type of streaming data feed and transform GIS applications into frontline decision applications. An analysis is going to be performed using the live data. There will be alerts set up to display red dots on the map, indicating that the sensors are floating. These red dots will be imported to the GeoEvent Extension inputs. The application is going to receive RSS feed, NMEA 0183 which is standard GPS data format.  The data will be sent from the sensors using HTTP Protocols, which will write the received data to a shared google doc using google app engine.
ArcGIS Map Engine: This is a geographic information system (GIS) for working with maps and geographic information. It is used for: creating and using maps; compiling geographic data; analyzing mapped information; sharing and discovering geographic information; using maps and geographic information in a range of applications; and managing geographic information in a database.  The system provides an infrastructure for making maps and geographic information available throughout an organization, across a community, and openly on the Web. There is the possibility of adding a plan state layer, then adding a roads and buildings layer, or adding a built in layer of a base map with labels.
Process and Build: This is the step where GeoEvent Extension will process the data read from the excel data sheet. It will process the locations with the filters we have on the map and decide if there is any alerts or updates needed that are associated with the filers. Lastly, will build the data to binary representation and will create a map accordingly.
Update Sensor Location: Since each data has a time-stamp, GeoEvent Extension will keep track of the last data itt processed, and will look for anything newer in the datasheet. Every time there is new data, it will remove the old sensor location and display the new sensor location after it goes through the process and build to make sure it has the right coloring as well.
Refresh Map: This step is necessary to get the new map that the ArcGIS build and created. It happens every three second. If there is no new map, then it will simply it will refresh to the same one. 
Smart Phone Application Display: It has simple display contains a map in the middle of the screen and a drop down selection menu in the right side of the screen  with few buttons to determine which layers to display, refresh button to refresh the map and zoom out button to allow fast zooming out functionality .
Multiple Users: The phone application will be available in the Play Store. Everyone who wishes to use our product will be able to install it from there to their phones. 


ArcGIS 
[image: ]
Figure 9: Base map of Rhode Island
[image: ]
Figure 10: Map of Cranston
[image: ]
Figure 11: Satellite view of Cranston
ArcGIS Software Extensions  

Real Time GIS: Real-time GIS analyzes sensor data and other live feeds, and then puts it on interactive maps for real-time decision-making.

ArcGIS Desktop: Professional GIS software for creating maps, conducting spatial analysis and sharing intelligent visualizations for better decision making. 
The ArcGIS software is capable of:
· Integrating real-time streaming data into ArcGIS;
· Performing continuous processing and real-time analytics;
· Sending updates and alerts to user at different locations using live data;

Using Real time map, the locations of all the devices in the field will be available. The sensors transmit their locations using GPS and water depth about the current location.

GeoEvent Extension: Serves as a server used to connect any type of streaming data feed and transform GIS applications into frontline decision applications. An analysis is going to be performed using the live data. There will be alerts set up to display red dots on the map, indicating that the sensors are floating. These red dots will be imported to the GeoEvent Extension inputs. The application is going to receive RSS feed, NMEA 0183 which is standard GPS data format.  The data will be sent from the sensors using HTTP Protocols, which will write the received data to a shared google doc using google app engine. The GIO event Processor will be reading the data from the same file, do the analysis, and perform actions accordingly. Each data received from the sensors will have time stamps to indicate recent data.

GeoEvent Services: GeoEvent Services allows for the definition and application of the real-time filtering and processing of GeoEvents as they flow from input to output in the GeoEvent Extension. A service designer defines the flow of event data by adding filter and processor elements to the canvas and then connecting these elements to inputs and outputs to create a GeoEvent Service. The final step is to publish the GeoEvent Service; this starts the service and the real-time processing of the event data.

[image: ]
Figure 12: GeoEvent Service diagram

GeoEvent Processing: Processors are components of GeoEvent Service that perform specific actions on the GeoEvents, such as identification or enrichment as GeoEvents are routed from inputs to outputs used to perform continuous analytics on GeoEvents.

[image: ]
Figure 13: Application and ArcGIS Server




Smartphone application:

Android Studio: This is an integrated development environment that enables Android developers to write, test, and deploy their applications to the Google Play store. 

[image: ]
Figure 14: Android Studio Several Phone Testing Display


Emulator
Part of Android Studio, a very powerful tool that enables developers to emulate how apps will perform across different devices and software configurations.

[image: Screenshot_20160510-001244.png]
Figure 16: Android Phone Displaying Map




Current development status of mobile application

[image: Screenshot_20160510-000305.png]




Overview of Application source code

[image: ]
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Electrical Components Schematic
[image: ]
Figure 17: Detailed Schematic of the Sensor Platform

[image: HTF_Block_Schematic.png]
Figure 18: Block Diagram of the Sensor Platform



Description of Schematic:
The diagram above is detailed to provide a clear schematic of the Arduino Mega and the devices that are going to be used. There are several descriptions explaining the colors and patterns of the wires, and the connections to the different devices. It can be clearly seen that the GSM/GPS Shield and the Accelerometer are current schematics of the devices. These two elements will be wired directly to the Arduino Mega. Each wire can be seen to be connected to different pins, corresponding to the pins needed for the device to work.

Details of Product Specification

	Part
	Cost($)
	Model #
	URL

	SparkFun Triple Axis Accelerometer Breakout
	$17.95
	ADXL345
	https://www.sparkfun.com/products/9836

	CruzPro Active Transducer
	$169.53
	Model: ATU120A
	
http://www.downwindmarine.com/CruzPro-Active-Thru-Hull-Depth-Transducers-p-91000141.html

	Adafruit FONA 808 Cellular + GPS Shield for Arduino
	$49.95
	2636
	http://www.adafruit.com/products/2636?gclid=CIm9k9mNpckCFUwYHwodD9cIW

	Passive GPS Antenna uFL - 15mm x 15mm 1 dBi gain
	$3.95
	2461
	https://www.adafruit.com/products/2461

	Slim Sticker-type GSM/Cellular Quad-Band Antenna - 3dBi uFL
	$2.95
	1991
	https://www.adafruit.com/products/1991

	Arduino Mega
	$45.95
	ATmega2560
	http://store-usa.arduino.cc/cart

	Breadboard Jumper Cables (20 pk)
	$3.75
	12796 ROHS
	http://cart.payments.ebay.com/sc/add?ssPageName=CART:ATC&item=iid:201313412803,qty:1

	12V Tenergy 2000mAh NiMH Battery Pack (2x)
	$47.84
	11606
	http://www.amazon.com/Tenergy-2000mAh-Battery-Leads-Airplanes/dp/B00408X4LU/ref=pd_sim_sbs_23_1?ie=UTF8&dpID=31jqRHuCJRL&dpSrc=sims&preST=_AC_UL160_SR160%2C160_&refRID=1PZM61QD10YCG0TS0BHY

	Half Size Breadboard
	$4.50
	64
	https://www.adafruit.com/shopping_cart

	SIM Cards External Support
	$0.95
	2658
	https://www.adafruit.com/product/2658

	T-Mobile Service (4 months)
	$80
	
	

	20x 10mm RGB Common Cathode Diffused Lens LED For DIY Arduino Raspberry Pi TW
	$3.28
	
	http://www.ebay.com/itm/20x-10mm-RGB-Common-Cathode-Diffused-Lens-LED-For-DIY-Arduino-Raspberry-Pi-TW-/131299312761?hash=item1e920c8479:g:GTwAAOSwfcVUGkpu

	Battery Power Indicator
	$3.28
	
	http://www.ebay.com/itm/12V-Electric-Quantity-4-Power-Indicator-Battery-Detection-Module-For-Arduino-NEW-/281881526547?hash=item41a172c113:g:ouYAAOSwcOFWaipI

	16 x 2 LCD Screen
	$14.69($9.95 + Shipping)
	181
	https://www.adafruit.com/product/181 

	Lithium Ion Polymer Battery - 3.7v 1200mAh
	$14.69 (9.95 + Shipping)
	258
	https://www.adafruit.com/product/258 

	Total Cost Estimated  =   $456.36






[bookmark: h.vqap99lugmhk]Summary of Technical Accomplishments by the Team

Electrical Engineers:
· Research and development of hardware elements of the device
· Arduino Mega
· GPS/GSM Shield
· Accelerometer
· Depth Gauge Transducer
· Hydrocarbon Sensors
· 16 x 2 Liquid Crystal LCD Screen
· Arduino Mega Code Writing
· Power Relay
· Turning the devices on and off
· SparkFun Accelerometer
· determine the x,y,z axis of the accelerometer producing wave information
· CruzPro Active Thru Hull Transducer
· Measures and outputs the depth of the water
· Adafruit FONA 808 Cellular + GPS Shield for Arduino
· Provides latitude and longitude coordinates for locating the device
· Allows for transmission of data through a cellular network
· Hardware Schematics
· Basic block diagrams for the hardware elements of the project
· Detailed Schematics
· A detailed schematic was formed and built showing how the Arduino Mega would be wired with the transducer, accelerometer and GPS/GSM Shield
· Detailed schematic of the Arduino Mega; includes pins and important connections
· Schematic of the GPS/GSM Shield device
· A drawn schematic of the SparkFun Accelerometer showing pin locations; including input and output
· Voltage Regulation
· Research about regulating the voltage across the different sensors
· Linear regulation
· Switching regulation
· Duty Cycle/Squarewave
· Power Analysis
· Calculations were done on the amount of power all of the apparatuses will draw
· A 12-volt battery will be able to power the device for a time of 5-7 days depending on the environment
Computer Engineers:
· Research and development of Software toolkits 
· ArcGIS ESRI Developer tools and libraries
· Android studio
· ARCGIS online
· Bitbucket
· Github
· Map 
· Map of Cranston City 
· Deployment to ArcGIS online
· Features:
· Dots: represent the buoy(s)
· Colors: the dot color represents the current status of the buoy 
· Map Filters
· Digitized flood data from DOT
· Added the Flood data as filters on the map
· [bookmark: _GoBack]Map Layer
· USGS Stream Gauges Above Normal
· FEMA Flood Hazard Zones
· Android Application 
· Simple Android application that displays map centered at the city of cranston 
·  Features:
· The Map includes filters 
· Zoom-Out button (For manually refreshing the map)
· Server setup
· ArcGIS map engine 
· ArcGIS Geoevent Extension Handler
· Reads data from excel sheet 
· ArcGIS Geoevent processor
· Builds and process the data collected from the excel sheet and displays it on the main map with the appropriate colors considering the filters on the map
· Prototype and Simulation
· Simulation program runs on fake data stored in excel sheet with time stamps  
· Builds, process and displays the buoy(s) as dots on the map in real time 

Outcome of Technical Accomplishments

Although all the project requirements were not met in their entirety such as:
· Receiving data from the actual buoy
· Why?: Electrical engineers were not able to correctly program the Arduino Board
· Allowing user to disable/enable additional  map layers
· Why?: Computer engineers needed more background information on how to interface with ESRI Software Protocols
This project can be considered a success because of all the aforementioned accomplishments (i.e.; Summary of Technical Accomplishments).




Overall Linear Responsibilities Chart
Computer Engineers
[image: ]
 [image: ]




Electrical Engineers
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[bookmark: h.qsxprlcf642k]My Individual Technical Contributions by Jordan Peralta

· Created Google Drive hosted folder: To keep project documents and any other important files organized, and accessible.	
· Created a Trello account to manage assigned tasks.
· Created a GitHub account for code sharing and collaboration;
· Installed Android Studio and Java SDKs along with ESRI developer tools;
· Installed BitBucket and GitHub desktop program for code collaboration;
· Created a Lynda account to watch programming tutorials;	
· Tested an app called “Flood Map” to understand how to design our app;	
· Researched which sites can provide weather, climate, wind,... data for our app (e.g.; http://water.weather.gov/ahps/ ; http://www.noaa.gov); 
· Created an ArcGIS Online account;
· Tooked  an online ArcGIS class with Rafi to learn how to use the software;		
· Had continuous meetings with Chris to discuss our software development options	
· Final Choice: Use University’s ESRI license for mapping services
· Tested some of the prototype apps from ESRI and finished group Gantt chart;
· Implemented code to display  ESRI map layers, developed by us, on Android application;
· Using Android Studio, I developed a mobile map application that integrates the following features:
· When the app loads for the first time, it will display a map centered at the city of Cranston;
· Filters: maps shows with blue-colored filters location of flood prone areas
· Buoy: a colored dot is shown on map to indicate location of buoy
· Buoy status colors: 
· Red: Flooded area (inside filters)
· Green: Not in flooded area 



[bookmark: h.cqzzwrdax82]My Individual Technical Contributions by Rafi Simon
· Researched  Android Application Development  and learned how to use it;
· How to create applications. Define basic functionalities;
· Research ArcGIS Online. documented the use of each software and what role they are playing;
· Research Flooding sites; Choose sites to get information and Geospatial data from;
· Created a GitHub account for code sharing and collaboration;
· Installed Android Studio and Java SDKs;
· Installed SourceTree and GitHub desktop program for code collaboration;
· Researched GIS databases and defined what is needed for our application;
· Researched CLIPS fundamental in case if we need to implement complicated logic for our application;
· Researched the  integration of  data from a website to a phone application;
· How to read live data feed from a database . In our case it will be a shared google doc file with timestamps for each data row;
· Planned the format and the protocols in which  the application server will  receive live data from the floating sensors;
· Planned and Created a  complete Test plan for the application;
· Create map layers using ArcGIS. it will be used as the main map in our application;
· Publish the map on ArcGIS online and Added Layer flood layers to our map. 
· Create Geospatial database  to hold 10 known flooding locations in Cranston, RI;
· Digitized flood data collected from the DOT
· Helped the Group with the phone application development 
· Created Fake sensor data  to be used for simulation  and testing the updates on the map within the phone application that includes;
· Sensor location longitude and latitude
· Sensor ID. This will help to Identify each unique sense
· A bit to represent the states of the sensor 0 not flooded 1 flooded 
· Helped the Group to write code for the arduino to read data from the transducer.

[bookmark: h.445jto5gt6c2]My Individual Technical Contributions by Habib Lawal

· Wrote the Arduino code to determine the longitude and latitude of the Adafruit 808 GSM/GPS shield, in order to locate the device
· Wrote the Arduino code to determine the x,y,z axis of the accelerometer.  I was able to use these values to develop an equation to calculate the roll and pitch of the accelerometer, which uses the x-y axis of the accelerometer. The roll and pitch gives us the angle rotation in the x-y axis
· Combined the code developed for the Accelerometer and Adafruit 808 GSM/ GPS shield after wiring all components to merge together on the circuit board 
· Purchased a new rechargeable 1200mA battery for the GSM 808/ GPS shield and the liquid crystal 16 pin LCD to promote the power management and visualize the results when the arduino serial monitor is not in use 
· Wired the liquid crystal 16 pin LCD, which was connected to a penetrometer and to the arduino, but there were some flaws on how to display the values on the screen
· Made some progress on the ethernet shield to serve as an alternative to the GSM shield. This switch was made because we didn’t make much progress on the GSM mobile network due to the scarcity of finding a 2G sim card compatible to the adafruit GSM shield
· Hardware Schematics
· Schematic of the GPS/GSM Shield device
· A drawn schematic of the SparkFun Accelerometer showing pin locations; including input and output
· A schematic of the Liquid Crystal 16 pin LCD and a 3 pin penetrometer
· Research about regulating the voltage across the different sensors
· Linear regulation
· Switching regulation
· Duty Cycle/Squarewave
[bookmark: h.yt27bbvtugk5][bookmark: h.81otn11wt64v]


[bookmark: h.pzja7dyz0nrk]My Individual Technical Contributions by Andrew Osmanski

· Research and development for the initial devices that were to be implemented; includes a hydrocarbon sensor for oil and other pollutants
· Research on depth gauges and transducers
· Several depth gauges that were proposed were actually turned down
· Five total sensors were researched
· A final decision on the CruzPro Active “Thru-Hull” Transducer
· Device power specifications:
· Calculations were made to determine the battery life of a 12V battery powering all of the devices
· A detailed schematic of the Arduino-Mega
· Displaying the wiring for the transducer, accelerometer, and the GPS/GSM shield
· Power Relay Arduino Coding
· The Arduino was programmed to run a relay of power
· Turned the devices on and off so as to save battery life
· Device Housing planning and purchasing
· A six inch diameter PVC pipe with caps was purchased for housing
· Flashing LED on top of the housing for visual aids
· Arduino Data Coding
· CruzPro Active “Thru-Hull” Transducer
· With help from the rest of the group, was able to develop code to read data from the transducer
· Data is not yet in the form needed for preferred reading
· Hardware Schematics
· Basic block diagrams for the hardware elements of the project
· Detailed Schematics
· A detailed schematic was formed and built showing how the Arduino Mega would be wired with the transducer, accelerometer and GPS/GSM Shield
· Detailed schematic of the Arduino Mega; includes pins and important connections


￼Details of Results and Discussion
	Many challenges have been faced during the development phase of necessary software components. The mobile app was not displaying the map that was created using ESRI Online. With the guidance of Chris Damon these challenge were addressed and solved. The app is now displaying a fully customize map, created by Chris Damon with inputs from the computer engineers, centered on the city of Cranston.
	The devices that were purchased for the device have been useful. The accelerometer had code provided in order to connect it to the Arduino Mega. Currently work is being done to develop the code to collect the data from the GPS/GSM Shield and the depth transducer. The transducer has proven to be difficult, but the team will persevere as learning about the device continues. Overall the electrical engineers have been fairly successful in their endeavors and hope to bring a completion to this project by the end of the semester.
	The resources that have been provided including the professors, engineers, labs and programs will allow the project to advance in a manner that is efficient. Clearer goals have been defined for the team. Given the project time window, all resources will be focused on developing a mobile application that predicts rain flooding.



[bookmark: h.r92d0rxj8qk6]Project Continuation: YES

Electrical Engineering
· Fine tuning of the Arduino coding for the transducer
· While the code allows the ability to read data from the device, it is displayed in a way that cannot be observed in the proper manner
· Possible research and development of a pollutant and contaminant sensor
· The original idea was for a sensor to be able to detect pollutants and contaminants
· This idea was put aside as the time spent would have hindered the rest of the project
· Finish GSM coding to provide data to the Google Drive document
· Research and develop a better, and stronger way to power the device
· The current power analysis was created for this project, yet was never fully tested
· A source of power that could help the device last longer than 5-7 days

[bookmark: h.g4sgozsmng0e]Computer Engineering
· Enabling auto-refresh of map layers (currently, map refresh is done manually by zooming in/out a few times)
· Adding ability to disable/enable additional layers (currently, within the app, the user is able to switch the basemap, but not any other map layers)
· Adding a search bar to the app interface (To allow user to search for an specific address)
· Using location services, the app should auto-center the map to user’s current location

[bookmark: h.riicui2rcg5h]Overall
· Continued work on housing
· Waterproofing the device completely
· The CruzPro Transducer will need to be placed outside of the device, this means that a hole will need to be drilled into the bottom cap
· this hole will need to be sealed around the transducer or its wire so as to protect the rest of the electronics
· Development of a marketing plan to propose the device to other organizations, departments, and agencies
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	Arduino GSM Antenna
	http://store.arduino.cc/ww/index.php?main_page=product_info&cPath=11_5&products_id=244

	Arduino Mega 2560
	http://arduino.cc/en/Main/arduinoBoardMega2560

	SparkFun Triple Axis Accelerometer Breakout
	https://www.sparkfun.com/products/9836

	CruzPro ‘Active’ Thru-Hull Depth Transducer ATU120A
	http://www.downwindmarine.com/CruzPro-Active-Thru-Hull-Depth-Transducers-p-91000141.html

	Adafruit FONA 808 Cellular + GPS Shield for Arduino
	http://www.adafruit.com/products/2636?gclid=CIm9k9mNpckCFUwYHwodD9cIW

	Breadboard Jumper Cables (20 pk)
	https://www.sparkfun.com/products/12796?gclid=CIOhstaFw8kCFQuPHwod_z0B8g

	EBL $X 600mA 9V Li-ion Rechargeable Batteries
	http://www.ebay.com/itm/EBL-4x-600mAh-9V-Li-ion-Rechargeable-Batteries-9-VOLT-Battery-Charger-/300974624904?hash=item46137c5088:g:-N4AAOSw8lBTpVyB

	Half Size Breadboard
	http://www.adafruit.com/products/64

	AST4500 Vented Pressure Gauge
	https://www.instrumart.com/products/22294/ast4510-submersible-pressure-transducer

	Micro SD Shield (Sparkfun)
	https://www.sparkfun.com/products/9802

	Power Management Integrated Circuit ()
	http://www.digikey.com/product-detail/en/LT3652EMSE%23PBF/LT3652EMSE%23PBF-ND/2225686

	Battery 9.6V NiMH 10Ah
	http://www.batteryspace.com/96vnimh10ahrechargeablebatterypack8xdflatwithsmartcharger.aspx

	10k Thermistor for Measuring Electronics Temperature
	http://www.omega.com/pptst/55000.html

	Atlas Conductivity sensor (K=10)
	https://www.atlas-scientific.com/product_pages/sensors/ec-sensor.html

	Atlas Conductivity Circuit
	https://www.atlas-scientific.com/product_pages/embedded/ec.html

	Atlas Conductivity BNC connector
	https://www.atlas-scientific.com/product_pages/components/bnc.html

	RTC PCF 8563
	http://www.wvshare.com/product/PCF8563-RTC-Board.htm

	5v 2A Latching relay
	http://www.nec-tokin.com/english/product/pdf_dl/mini_data/relay_ea2_eb2_e.pdf

	25x conn term male 22-24AWG Gold
	http://www.digikey.com/?curr=USD

	8x conn housing 2 pos .100 single
	http://www.digikey.com/?curr=USD

	25x conn term female 22-24AWG gold
	http://www.digikey.com/?curr=USD

	4x CONN HOUSING 4POS .100 SINGLE
	http://www.digikey.com/?curr=USD

	9-18v in 5/10v out DC-DC converter
	http://www.mouser.com/ProductDetail/Cosel/MGW151205/?qs=sGAEpiMZZMvGsmoEFRKS8FOVoxBG8r%2frwIwowvwQTTpcUbVXMkOM%2fg%3d%3d

	5v to 12v boost converter
	http://es.aliexpress.com/store/product/mini-DC-DC-1-2A-5V-to-12V-Step-Up-Current-Mode-PWM-Converter-DC-Voltage/1525466_32305111914.html

	Android Studio
	http://developer.android.com/sdk/index.html

	Tutorials
	Lynda.com

	ArcGIS online
	arcgis.com

	RIGIS Data
	http://www.edc.uri.edu/rigis/data/

	Repository
	bitbucket.com

	Software
	ArcGIS Desktop, SourceTree, Android Studio...

	Gantt Chart
	http://www.ganttproject.biz/

	Trello
	Trello.com
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Appendix B: Parts & Prices List

	Part
	Cost ($)
	Model #
	URL

	SparkFun Triple Axis Accelerometer 
	$17.95
	ADXL345
	https://www.sparkfun.com/products/9836

	CruzPro Transducer
	$169.53
	ATU120A
	
http://www.downwindmarine.com/CruzPro-Active-Thru-Hull-Depth-Transducers-p-91000141.html

	Adafruit FONA 808 Cellular + GPS Shield for Arduino
	$49.95
	2636
	http://www.adafruit.com/products/2636?gclid=CIm9k9mNpckCFUwYHwodD9cIW

	Passive GPS Antenna uFL - 15mm x 15mm 1 dBi gain
	$3.95
	2461
	https://www.adafruit.com/products/2461

	Slim Sticker-type GSM/Cellular Quad-Band Antenna - 3dBi uFL
	$2.95
	1991
	https://www.adafruit.com/products/1991

	ArduinoMega
	$45.95
	ATmega2560
	http://store-usa.arduino.cc/cart

	Breadboard Jumper Cables (20 pk)
	$3.75
	12796 ROHS
	http://cart.payments.ebay.com/sc/add?ssPageName=CART:ATC&item=iid:201313412803,qty:1

	12V Tenergy 2000mAh NiMH Battery Pack (2x)
	$47.84
	11606
	http://www.amazon.com/Tenergy-2000mAh-Battery-Leads-Airplanes/dp/B00408X4LU/ref=pd_sim_sbs_23_1?ie=UTF8&dpID=31jqRHuCJRL&dpSrc=sims&preST=_AC_UL160_SR160%2C160_&refRID=1PZM61QD10YCG0TS0BHY

	Breadboard
	$4.50
	64
	https://www.adafruit.com/shopping_cart

	SIM Cards
	$0.95
	2658
	https://www.adafruit.com/product/2658

	T-Mobile Service 
	$80
	
	

	20x 10mm RGB Common Cathode Diffused Lens LED For DIY Arduino Raspberry Pi TW
	$3.28
	
	http://www.ebay.com/itm/20x-10mm-RGB-Common-Cathode-Diffused-Lens-LED-For-DIY-Arduino-Raspberry-Pi-TW-/131299312761?hash=item1e920c8479:g:GTwAAOSwfcVUGkpu

	Battery Power Indicator
	$3.28
	
	http://www.ebay.com/itm/12V-Electric-Quantity-4-Power-Indicator-Battery-Detection-Module-For-Arduino-NEW-/281881526547?hash=item41a172c113:g:ouYAAOSwcOFWaipI

	Total cost estimated for project: =
	$426.98
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Hack-that-Flood: Gantt Chart Feb25, 2016

Tasks 2
Name Begin End  Resources Date
date  date Completed
‘Assembling the hardware parts 2/1/16  2/5/16 Habib Lawal, Andrew Osmanski
Have meeting with Chris Damon to setup Esri servers 2/1/16  2/5/16 Rafi Simon, Jordan Peralta
Search for/Analyzed known flood-prone areas in RI Street Atlas 2/8/16  2/17/16 Rafi Simon
Develop mabile app protoytpe 2/8/16  2/17/16 Jordan Peralta
Create custom map of city of Cranston 2/8/16  2/17/16 Rafi Simon
Connecting the transducer to Arduino 2/8/16  2/16/16 Andrew Osmanski
GPS/GSM sheild to Arduino assembly 2/8/16  2/16/16 Habib Lawal
Install all the necesarry softwares on URI server 2/8/16  2/29/16 Rafi Simon, Jordan Peralta
Test created maps in mobile app 2/16/16 2/22/16 Jordan Peralta
Add Custom layers to map of city of cranston 2/16/16 2/22/16 Rafi Simon
Upload created maps to Esri Portal 2/16/16 2/22/16 Rafi Simon
Accelerometer to Arduino assembly 2/16/16 2/23/16 Habib Lawal
Validate functonalty of the Geo Event Handler with test data 2/22/16 3/4/16 Rafi Simon, Jordan Peralta
Integrate created maps into application 2/22/16 3/4/16 Jordan Peralta
Determine and purchase housing 2/22/16 2/26/16 Habib Lawal, Andrew Osmanski
Proper distribution of power to the devices 2/22/16 2/26/16 Andrew Osmanski
/Add LEDS to prove connectivity to the mobile network 2/22/16 2/26/16 Habib Lawal
Display known flooded data on map 2/22/16 3/4/16 Rafi Simon
Manually update geospatial data to test reflection on the map 2/29/16 3/11/16 Rafi Simon, Jordan Peralta
Code to read results from transducer 2/29/16 3/4/16 Andrew Osmanski
Code to read longtitude and lagtitude 2/29/16 3/4/16 Habib Lawal
‘Sods éo make sure all the information are sent to the http:// website  3/1/16 ~ 3/9/16 Andrew Osmanski
Tea
Automate the update process using Geo Event Avalible input forms ~ 3/1/16 ~ 3/14/16 Rafi Simon, Jordan Peralta
Code to read axis on the accelerometer 3/4/16  3/10/16 Habib Lawal
Code to connect to the mobile network internet 3/7116  3/16/16 Habib Lawal

f posible, write program to take data from file and feeditto Geo  3/7/16  3/18/16 Rafi Simon, Jordan Peralta
Event Handler
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Hack-that-Flood: Gantt Chart Feb25,2016
Tasks

Name Begin End  Resources

date  date Completed

Code to save all collected information with proper dates 3/7/16  3/16/16 Andrew Osmanski

Test automation process with fake data 3/14/16 3/22/16 Rafi Simon, Jordan Peralta

Test the application with real data from the sensors 3/14/16 4/1/16 Rafi Simon, Jordan Peralta

Combine codes together and run all as one 3/21/16 4/116 Habib Lawal, Andrew Osmanski

Integrate the other 3 inputs to the application and have expert 3/21/16 4/8/16 Rafi Simon, Jordan Peralta

system ?

Completely seal device into new housing 4/116  4/11/16 Habib Lawal, Andrew Osmanski

Test & Simulation of device 4/1/16  4/15/16 Habib Lawal, Andrew Osmanski
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//calculate the Roll&Pitch
void RP_calculate(){

double x_Buff = float(x);

double y_Buff = float(y);

double z_Buff = float(z);

roll = atan2(y_Buff , z_Buff) * 57.3;

pitch = atanz((- x_BUff) , sartCy_BUFf * y_Buff + z_Buff * z_Buff)) * 57.3;
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void loop() {

readFrom(DEVICE, regAddress, TO_READ, buff); //read the acceleration data from the ADXL345

X = ((Cint)bufF[1]) << 8) | buff[0];
y = ((CintdbufF[3])<< 8) | buff[2];
2 = (CCintbuff[S]) << 8) | buff[4];

//each axis reading comes in 10 bit resolution, ie 2 bytes
//thus we are converting both bytes in to one int

//we send the x y z values as a string to the serial portd4
Serial.print(“The acceleration info of x, y, z are:");

Sprintf(str, "#d %d %", X, ¥, 2);
Serial.print(str);
Serial.write(10);

//Roll & Pitch calculate
RP_calculate();
Serial.print("Roll:
Serial.print("Pitch:
Serial printinC*");

Serial.printinC roll );
5 Serial.printlnC pitch );

//1t appears that delay is needed in order not to clog the port

delay(1000);
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void loopQ) {
delay(2000);

float latitude, longitude, speed_kph, heading, speed_mph, altitude;

// if you ask for an altitude reading, getGPs will return false if there isn't a 30 fix

boolean gps_success = fona.getGPS(slatitude, &longitude, &speed_kph, &heading,

if (aps_success) {

serial
serial
serial
serial
serial
serial
Serial

.print("GPs latitude
.printin(latitude, 6);
.print("GPS longtitude:");
_printinClongitude, 6);
.print("GPS speed KPH:");
.printin(speed_kph);
.print("GPS speed MPH:");

)

Speed_mph = speed_kph * 0.621371192;

serial
serial
serial
serial
serial
}else {
serial

.printinCspeed_mph);
.print("GPS heading:");
.printLnCheading);
.print("GPS altitude:");
.printinCaltitude);

.println(*Waiting for FONA GPS

30 fix.

saltitude);
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}else {
Serial.printin("Waiting for FONA GPS 3D fix.
¥
// Check for network, then GPRS
Serial.println(F("Checking for Cell network.
if (fona.getNetworkstatus() == 1) {
// network & GPRS? Great! Print out the GSM location to compare
boolean gsmloc_success = fona.getGSMLoc(&latitude, &longitude);

DH

if (gsmloc_success) {
Serial.print("GSULoc lat:");
Serial.printinClatitude, 6);
Serial.print("GSMLoc long:");
Serial.printinClongitude, 6);

}else {
Serial.println('GsM location failed.
Serialprintln(FC"Disabling GPRS");
fona. enableGPRS(False);
Serial..printlnCFC"Enabling GPRS"));
if (!fona.enableGPRS(true)) {

Serial.println(FC"Failed to turn GPRS on"3);

¥
¥

¥
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pin 2 of DBY R$232 plug info computer.

Ground pin 5 of DB? RS232 plug
connects to shield.

+12VDC connects to Red wire.

Power ground of 12V battery
connects to shield.
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#include <LiquidCrystal.h>

// initialize the library with the nunbers of the interface pins
LiguidCrystal led(12, 11, 5, 4, 3, 2);

void setup() {
// set up the LCD's number of colums and rows:
Led.begin(ie, 2);
// initialize the serial communications:
Serial.begin(9608);

}

void 100pQ) {
// when characters arrive over the serial port...
if (serial.available() {
// wait a bit for the entire message to arrive
delay(100);
// clear the screen
Led.clearQ;
// read all the available characters
while (serial.available() > @) {
// display each character to the LD
Led.write(Serial . read());
¥
¥
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Field Summary

Modifier and Type Field and Description
(package private) java.lang.String floodHarzardurl
private com.esri.android.map.MapOptions mGrayBasemap
private com.esri.android.map.MapOptions miybridBasemap
private com.esri.android.map.Mapview  mMapView
private com.esri.android.map.MapOptions mStreetsBasemap
private com.esri.android.map.MapOptions mIopoBasemap
(package private) java.lang.String savedstate
(package private) java.lang.String streamGaugesurl

private static java.lang.String 26
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Method Summary

_ Instance Methods | Concrete Methods
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void
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Method and Description
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Rafi Simon developer
© Have meeting with Chris Damon to setup Esri servers

© Search for/Analyzed known flood-prone areas in I Street Atias

© Create custom map of city of Cranston

© Add Custom layers to map of city of cranston

© Upload created maps to Esri Portal

© Display known flooded data on map

© Install all the necesarry softwares on URI server

© Validate functonahy of the Geo Event Handler with test data

© Manually update geospatial data to test reflection on the map

© Automate the update process using Geo Event Avalible input forms

© If posible, write program to take data from file and feed it to Geo Event Handler
© Test automation process with fake data

© Test the application with real data from the sensors

© Integrate the other 3 inputs to the application and have expert system 7
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© Jordan Peralta developer

Have meeting with Chris Damon to setup Esri servers
Develop mobile app protoytpe

Test created maps in mobile app

Integrate created maps into application

Install all the necesarry softwares on URI server

Validate functonalty of the Geo Event Handler with test data

Manually update geospatial data to test reflection on the map

Automate the update process using Geo Event Avalible input forms

If posible, write program to take data from file and feed it to Geo Event Handler
Test automation process with fake data

Test the application with real data from the sensors

Integrate the other 3 inputs to the application and have expert system ?
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Habib Lawal

© Assembling the hardware parts

© GPS/GSM sheild to Arduino assembly

© Accelerometer to Arduino assembly

© Determine and purchase housing

© Add LEDS to prove connectivity to the mobile network
© Code to read longtitude and lagtitude

© Code to read axis on the accelerometer

© Code to connect to the mobile network internet
© Combine codes together and run all as one

© Completely seal device into new housing

© Test & Simulation of device

tester
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© Andrew Osmanski tester

Assembling the hardware parts
Connecting the transducer to Arduino

Determine and purchase housing

Proper distribution of power to the devices

Code to read results from transducer

Code to make sure all the information are sent to the hitp:// website to read
Code to save all collected information with proper dates

Combine codes together and run all as one

Completely seal device into new housing

Test & Simulation of device
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