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“Hack That Flood” Objective 
Create and develop a smartphone application integrated with a remote, 
sensor platform that measures depth, acceleration, and GPS location. 
The smartphone application will determine, and alert if any integrated 
areas are subject to flooding. 
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Motivation 
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Computer Engineering Requirements 
 Map with flood prediction  
 Set up server to host the map 
 Phone application to display the end result 
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Electrical Engineering Requirements 
 Flotation Sensor Platform 
 Microcontroller Device 

◦ Acceleration 
◦ Depth 
◦ GPS location 

 GSM Communication 
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Arduino Mega 2560 
 microcontroller board designed for complex projects 
 allow to power devices, collect outputs 
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Sparkfun ADXL345 
Accelerometer 

 X,Y, and Z axis 
 Roll, Pitch , and Yaw 

coordinates 
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Quad-band 850/900/1800/1900MHz - connect onto any 

global GSM network with any 2G SIM; 

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 

Adafruit FONA 808 Cellular + GPS shield  

http://www.mediatek.com/en/products/connectivity/gps/mt3337/


16 x 2 LCD Screen 

 Display results 
 Auto Scroll 
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Results for GPS + Acceleration 
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CruzPro “Active” Thru-Hull Depth 

Transducer 

● NMEA 0183 protocols 

● Max. depth 450-feet 



Results for Depth Transducer 
$SDDBT,015.7,f,004.8,M,002.6,F*0D <-- Depth in Feet, Meters and Fathoms 

$SDMTW,023.8,C*3D <-- Water temperature in degrees C 

$SDDPT,004.8,*75   <-- Depth in Meters 

 

 91 117 -35 125 93 -99 62 -97 -113 -93 -101 -89 -85 -111 -103 -27 -21 -73 89 119 119 123 87 0 -102 -74 54 54 107 -89 51 -89 62 
-97 -113 -93 -101 -89 101 0 -102 -10 118 54 -69 -89 115 -85 -97 -99 -27 -21 0  

 
 91 117 -35 125 93 -99 62 -97 -99 -93 -111 -89 -85 -111 115 -27 -21 -73 89 119 119 123 87 0 -102 -10 86 54 -85 -89 51 -89 62 -

97 -99 -93 -111 -89 101 -128 -102 -10 -10 54 107 -89 115 -85 -97 -115 -27 -21 0   

 



Power Analysis 
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● 12-VDC battery                    2000 mAH 
 

● Transducer                    35 mA current draw 
 

● Accelerometer                    0.04 mA current draw 
 

● GPS/GSM Shield                    20 mA current draw 
 

● Arduino Mega                   10 mA current draw 

             



Power Regulation 
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● Arduino Mega 

○ Constant Power 

● GPS/GSM Shield  

○ Two Minute Delay 

● Depth Transducer/Accelerometer 

○ Eight Minute Delay 

 



Schematic Diagram 
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Device Housing 
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Device Housing 



Device Housing 
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Flow chart Diagram 
 
 



Mobile Application 
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Maps with ESRI 
ESRI: Geographic information system company  

Publish map online 

 

Create map 
Add layers 
Create Geospatial data 

 

Why ESRI ? 
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Software Architecture 
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Map Layers 
FEMA 100 Flood data      
 USGS Stream Gauges 
        
  gage height 
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Map Layers 
DOT Filters       
  City of Cranston  Base Map 
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Design Constraints and Solutions 
 Multiple users one map 

◦ Map Layers preference  
◦ Maps with all combinations of the layers. 
◦ Point to a map matches the desired layers  

◦ One server 
◦ Multiple servers host Map Engine 
◦ load balancer to balance the traffic among servers 

◦ Out of sync maps 
◦ Equal rate of accessing data file 
◦ Equal Refresh rate among all servers 
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Demo 



Future Considerations 
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Future Considerations 
 Completed Housing 

 Contaminant Sensor 



ABET Outcome C 
 Economy  

 
 Safety 
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Questions? 
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