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Mission Statement

. Autonomous surface vessel (ASV) to aid and assist
drowning victims.
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Motivation

- Santa Cruz — “Surf City”

«E.M. I.L.Y — Emergency Integrated Lifesaving
Lanyard

- Remote controlled
- Deployed from beach

- Non—practical




Objective

Develop a system that will aid drowning victims.



http://www.google.com/imgres?um=1&hl=en&client=firefox-a&tbo=d&rls=org.mozilla:en-US:official&biw=976&bih=852&tbm=isch&tbnid=C-ehP3KEJkT_GM:&imgrefurl=http://fineartamerica.com/featured/panther-beach--santa-cruz-county-brendan-reals.html&docid=rDJxWL4Sc8URvM&imgurl=http://images.fineartamerica.com/images-medium-large/panther-beach--santa-cruz-county-brendan-reals.jpg&w=900&h=600&ei=YizuUJ63KcGmigKHvYDYBw&zoom=1&iact=hc&vpx=457&vpy=439&dur=3892&hovh=183&hovw=275&tx=164&ty=95&sig=103251035442276756453&page=2&tbnh=145&tbnw=243&start=20&ndsp=24&ved=1t:429,r:26,s:0,i:230

Scope of Specifications

- Range of rescue will be from beyond surf breaks
to 000ft.

- ASV will be anchored at a specified waypoint in
the water.

- Command Center will be located on a lifeguard
post.

- Both subsystems will communicate via wireless
protocol.



Minimum Functionality

. Command Center

- Obtain the drowning victim’s location within
+/— 50 ft.

e Required to send wireless information at least
600 ft.

« Must have an override remote control function
allowing full control of ASV.



Minimum Functionality

. Autonomous Surface Vehicle:

- Speed of ASV must, at least, double that of a
lifeguard’ s swim speed (3.7 MPH).

. Batteries must last for at least 12 hours
without recharge.

- Must be able to navigate to a specified GPS
coordinate within +/- 20 ft.
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Encoder Accuracy

Resolution (bits) Distance dy (ft)
200 400 600 300
12 0.307 0.614 0.920 1.227
14 0.077 0.153 0.230 0.307
Vertical Height(ft) 10
Resolution (bits) [ Distance dy (ft) and angle equivalent from horizon
200 400 600 300
87.14 88.57 89.05 89.28
12 6.346 26.164 60.838 111.926
14 1.550 b.235 14.135 25.324
Vertical Height(ft) 15
Resolution (bits) [ Distance dy (ft) and angle equivalent from horizon
200 400 600 800
85.71 87.85 88.57 88.93
12 4.200 17.084 39.247 71.307
14 1.034 4,139 9.353 16.710
Vertical Height(ft) 20
Resolution (bits) |Distance dy (ft) and angle equivalent from horizon
200 400 600 300
84.29 87.14 88.09 88.57
12 3.147 12.692 28.976 52.329
14 0.778 3.099 6.991 12.471
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Block Diagram
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Division of Labor

. John Ash - Schedule Planner

- Wireless Protocol, Power Management, PCB Routing

. Shehadeh Dajani - Budget Coordinator
- Motor Control, PCB Design/Layout, Vehicle Design

. Darrel Deo — Team Leader

- Sensor [ntegration, ITripod Design, Modeling

. David Goodman — Document Administrator
« Software lTest Harnesses, FSM Design, GPS [ntegration
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[temized Bu

dget

ltem # |Qty  [Cost (each) Descripbon Part # Manufacturer Vendor Calegory
1 2 17363 45° RC Boal Hull {Giant Racer G-T5 Mosquilo Brol Tel30 STOP aAmazon Aguatic
2 4 $30.00 RC Boal Fender Skirl (Polyform G-4 Twin Eye G-4-BLACK Polyform Boaler's Aguatic
3 1 2105.00 Polyurethane Expanding Foam Varnous Boal Bulder Agualic
4 3 553.09 AguaCraft 28-35-2200kV Brushless Malor AQUB180S AguaCraft Tower Aguatic
5 3 $28.69 Aguacrafl Grim Racer 40X52/3, 3 Blade Prop, LH AQUBST20 AguaCraft lunrcboats | Aguatic
6 2 353.08 AguaCraft 20-Amp LiPa ESC Minimono LXBHKP AguaCraft Tower Aguatic, Power
[ 2 ar0.82 Tumigy nano-lech 3000mah 45 45-80C Lipo MN5000.45.45 TURNIGY Hobby King | Power
H 2 512883 Waterproo! NEMA 4X enclosure HVV- MNema automation | Agualic
9 2 591 .88 30R GPS uBlox LEA-B Breakoul LEA-BH uBlox 3drobaolics Nawvigation
10 2 331.50 Barometrc Pressure Sensor - BMPUBS Breakout SEN-11282 Bosch sparkfun Mawgation
1 1 S18.04 Triple Axis Accelerometer Breakout MMABLS20) Freescale Semi | sparkfun Mawvigation
12 1 $61.18 Triple-Axis Digital-Oulpul Gyro ITG-3200 ITG-3200 ImvenSense sparkfun Mawvigation
13 1 2246.26 Barska Blackhawk ED Spotting Scope 20-60x AD11520 Barska midwayusa Nawvigation
14 1 $86.19 Vortex High Country Backpack Tripod HCOUNTRY Vorlex midwayusa Nawvigation
15 4 52251 12-bil Absolute Magnetic Rolary Encoder with ASB045-ASST ams ams Mawvigation
16 2 $73.35 MLX20620 FIRray:16X4 Far InfraRed Array MLxE0GaZ] Melaxs Fuluire Mawvigalion
17 4 220.03 Infrared Proxirmily Sensor - Sharp GP2YDAZ1YK | SEN-00242 Sharp sparkfun Mawgation
18 1 342 89 XBee Pro 60mW U FL Connection - Seres 1 WRL-08710 Digi sparkfun Communication
19 2 542 89 XBee Pro B0mW PCB Anlenna - Series 1 WRL-1121E Digi sparkfun Communication
20 3 35.18 Breakout Board for XBee Module BOB-DB27E sparkfun Communication
21 8 33.08 2mm 10pin XBee Socket PRT-DBZ7Z sparkfun Communication
22 1 $7.33 2 4GHz Antenna - Adhesive (U FL connector) WRL-11320 TE Connecliviy | sparkfun Communication
23 1 $65.12 RFID Excalibur KBclassicedp KD Alarm KRCLASSICED Excalibur amazon Communication
24 1 256.30 Super High Intensity LED Waterproof Emergency PSZLEDSTBO4 OLS amazon Communication
25 2 3542 Anti-Theft High dB Lond Mini Piezo Siren for Car  BODABDGAMO  BestDeallSA amazon Communication
26 - $60.00 Board Buns Other
27 1 $150.00 Discrete Components Othiar
28 1 2200.00 Malenals Other
28 4 $11.96 PIC32MX320F 128H uController PIC32ZMX320F1 Microchip microchipdir Other
a0 3 A8.04 chipkIT Unodd CHIPKIT Microchip digilentine | Other
31 5166.65 Continuancy (5%)
Total doda.42




Progress

. Boat Hull has been ordered and is i1in route.

- Started extracting coordinate data from GPS
devices.

- Established Xbee communication.
- Beginning to interface decoder wheels with Micro.

. Currently seeking funding sources (Kresge, Oakes,
Crown, and Corporations.)



Conclusion

- All team members are proficient in their field of
responsibility.

- Gabriel Elkaim has shown support and offered
mentorship.

- We have access to field testing environments
(e. g. pool, lake, ocean).

- This project has the real potential to be an
asset to lifeguards and save lives.

- Marketable to beaches across the country.
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