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Project Overview

Brad Wells



Problem Description

* Gather Water Quality / Hydrographic Data
* Florida Shelf
— Shallow Environment
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Proposed Solution
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Data Acquisition

Brad Wells



Conductivity Sensors
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Temperature Sensors
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Data Logging

Brad Wells



Data Logging

PICtail Daughter Board for SD Cards

* Interfaces with Explorerl6 Development Board
* SPI Interface

Required to log:
* Position
« Conductivity
e Temperature

AWQuSam
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Data Transmission

Triesha Fagan



Radio Selection

Multi-Use Radio Service

 Unlicensed

« 151MHz to 154MHz

* No limit on antenna gain

« Data communication is permitted

AWQuSam
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from Dev Boarnd ——RS-232 ——»

Proposed Design

Mobile (AWQuSam) Unit:

Antenna

Battery

Terminal Mode MURES Radio
Controller Transceiver
1% L—"ﬂ

Cornputer or

Dumb-Terminal

Travrermit -
- Reosive
Srodand

TNC

Push to Talk -"
ke Ludio - Radio
Grodnd

. Speakear Ludic
=l

Serial Connection
Basic connection only
requires pins 23,7

Radio Connection
Basic connection only

requires speaker and mic plugs

AWQuSam
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Mobile Antenna Terminal Node
Controller

Firestik MURS45
« 5/8 Wave
« Gain: 6dBI
 Omni-directional
* 151.820 to 154.600 MHz
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Transmission Integration

Male (pins) DB-9 ;iiﬁq 1/8" 7 3 5mm >
41 Mic audio | Shield| stereo F— 11
. 6 Ground

._%( Tip
+7 to +18V 3/32" / 2.5mm
. . 3 PTT . Shield mono /'EE)
. ._% Powerpole
. Black ]
\.J Ear / Spkr audio Red ;]
e
-
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Base Station Recelver

Triesha Fagan



Base Station Unit:
Proposed Design

Antenna

%

MURS Radio Terminal Node | RS-232 i
> . — —3>1 Base Station

Transceiver Controller

N N

1 1

1 1

1 1

1 1

L o e o o e e 1

Battery f------------




MURS 5/8” WAVE BASE ANTENNA

Firestik MURS-BASE
* 5/8 Wave
» Gain: 6dBI
* Assembly: Angle Bracket,
» U-Bolt, Hub plate and
Antenna stud for coax
cable

AWQuSam
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Navigation

Triesha Fagan



Mission and Motion Planning Strategy

Offline: User Interface

4 ) Online: AWQuUSAM
Set Current Location (x,y) Begin Mission 1 :
v . .3
Destination Location (x,y) / Traverse to Dgstlnatlon
v Waypoint
Set Waypoints to be traversed i
\_ / "
Check GPS Position

v

Check Orientation €
v
Set desired Steering position and
Speed

v

Progress Forward

After arbitrary time interval ¢:

Check GPS Position: Destination
Waypoint Reached?

v
End Mission




Motion Planning

Starting Point
Coordinate

Possible Mission 1 Path of
AWQuSam with Current
flowing North (|)

Waypoint
Coordinate - *vauap*’
Mandatory

.“‘-l-.,. “’t""'..‘

.. “‘ LT- “‘

:‘ : : ‘ :
.

"‘ ’: ". “:

Ceuas® _ **a.aws**  Finishing Point
Waypc_nnt Coordinate
Coordinate (2) -

Optional
AWQuSam
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50 Channel D2523T Helical GPS Receiver

Antenna 26dBi, omni-directional

Max Update Rate 4 Hz

GPS Protocol: Standard NMEA sentence: SGPRMC (Time Stamp,

Output Format Current Latitude, North/South, Current Longitude,
Ground Speed in Knots, Ground Course in degrees,
Current Date.

Interface UART

Power Input 3.3V

Max Velocity <1000 knots

Max Performance Acquisition: 74 mA, Tracking: 43 mA

I/O Description
1. RX - Data input (TTL level)
2. TX -Data output (TTL level)
. 3. GND -Ground
' 4. VIN - Supply voltage 3.3V
5. VBAT - Backup battery supply voltage
6. GPS LED- LED indicator

AWQuSam 22




Compass Module - HMC6352

Max Update 20 Hz

Rate

Operational Operational Mode :

Controls Standby, Query, Continuous options
Output Mode :

Returns binary formatted data in tenths of
degrees from 0 to 3599

Interface 12C 2-Wire Serial Interface HMC6352
Risks No tilt compensation, compass module
GND _ano
+5V | vce
SDA ——{ SDA
SCL — SCL
(Clock)
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Propulsion and Steering

Carlos R. Sanchez

AWQuSam
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Concept Generation & Selection

BATTERIES
Type Price | Voltage [#needed AmpHours Weight
Group 35 Lithium Deep Cycle Battery - Intensity i35D AGM
Battery Lead Acid Battery Upgrade 2,149 12V 1 192 18.8lbs
Trojan SCS150 169.95 12V 4 100 50lbs
MOTORS
Approximate run time

Type Price | Voltage | Thrust Power Drawn at medium speed
Sevylor 2000004144 Trolling Motor 90 12 18Ib 18 11.1
Sevylor 12V Trolling Boat Motor 200 12 30lb 30 6.7

100 12 50lb 50 4.0
Minn Kota Endura 99 12 30lb 30 6.7
Minn Kota Endura C2 40 36" Transom-Mount Trolling
Motors 1352240 169 12 40lb 40 5.0
WATER PUMP

Nozzle

Type Price | diameter | Thrust Run time Weight
Pacer Ag Pump 249.99 2in 31lbs [45-1hr per 0.52 gallons 441bs
Steele Products SP-UG300 3-Inch 4-Cycle Gas Powered
Water Pump With Electric Start 608 3in 98lbs 2.4hrs per gallon 73.7lbs
DuroMax XP650WP 259.99 3in 67.91bs 2.4hrs per gallon 68lbs
PowerHorse Semitrash Water Pump 399.99 3in 71 Ibs 1.2 hrs per gallon 65 Ibs
Pacer Self-Priming Transfer Pump 429.99 2in 49 |bs 3hrs per gallon 50 lbs

AWQuSam
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Concept Generation & Selection

For 12 hr runs and 50 Ibs of thrust

Electric motors

Gas driven water pump

Gas driven propeller
drive

WEIGHT

350Ibs in batteries ONLY

93 Ibs of motor and gas

53 Ibs motor and gas

COST

$1319

$500

$350

AWQuSam
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Propulsion

Low Pressure/low velocity

$399.99

60-65Ibs

>

High Pressure/high
velocity

Powerhorse Semi-Trash Water Pump —
3in. Ports, 208cc, 14,160 GPH

Nozzle Pressure = NP psi =

_ , [(gpm)/(29.71 x D?)]?

’“!‘ W‘H”?Wﬂ The formula for nozzle reaction (NR) for
Ly (, e solid bore nozzles is NR = 1.57 D2NP
' therefore: using 30mm nozzle reaction
thrust is about 70.14 pounds.

AWQuSam 27



Steering

Traxxas High Torque Servo Motor
80 o0z-in

At rest ,current drawn is in 300-
500mah

Under command, current may spike
to 1-2 amps. Average current draw
should be fairly low
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Fuel System

To achieve extended run times of at least
12 hours an external fuel tank is required

5-6 gallons in size

Connected to water pump fuel tank via fuel
hose

Water pump gas tank is gravity fed not
vacuum fed so a small 12volt fuel pump may
be used at intervals

St

AWQuSam 29
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Sensor Placement
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Electronic Housing

All wires and leads coming in or
out of the box will be sealed

Box will be watertight yet easily
Opened to access vital electronics

AWQuSam 31



Hull

Juan Garcia de Paredes

AWQuSam
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Approach

Step 1. Design a valid housing that satisfies all engineering needs.
Step 2. Make purchase of components.

Step 3: Assemble housing frame.

Step 4: Assemble covering sheets.

Step 5: Test housing in water and look for leaks.

Step 6: Test buoyancy of housing using placebo weights for all
system components.

Step 7: Integrate all mechanical components into system.

Step 8: Test buoyancy and water-tightness of prototype.



Dimensions

0.914m 0.4m

1.858 m

Mass of hull is approximately 30 Ibs
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Feasibility Analysis

Draft of 2.39 in

AWQuSam
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Feasibility Analysis

Draft of 4.72 in

AWQuSam
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Feasibility Analysis

Draft of 8.81 in

AWQuSam
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Construction

Several aluminum bars make
. skeleton of housing

Welded together in machine shop

Aluminum sheets are cut to shape
Wrapped around skeleton

Welded together in machine shop

Total cost is approximately $200.00
Including full enclosure, frame, and mounting hardware

AWQuSam
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Other options
for prototype

KAYAK JON BOAT

Benefits:
» Cheaper than building materials and time spent building aluminum haul.

* Lighter — Polyethylene is much lighter than aluminum. (0.92 v. 2.70 g*cm”-3)
 Easier to transport.

AWQuSam 39



Testing

Test for buoyancy and leaks in common pool

Testing in rougher waters

Using Remote Control

AWQuSam
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User Interface

Steven Golemme

AWQuSam
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User Interface

AWQuSam user interface will allow for programming of new mission
paths using GPS coordinates of waypoints.

Interface development board with Keypad and
LCD display

Incorporate Key Combination for entering
“Program Mode”

Develop Code to facilitate programming
AWQuSam using keypad

Pic Development Board W/ Programmer
- Alpha-numeric 16x2 LCD Display

AWQuSam 42



User Interface

1.) Prompts will be displayed on LCD _

display as indicated to the right:

-+
—

-4

—| -

m

—

2.)Pressing a certain key will allow user
to add another waypoint. —

4x4 Keypad
Layout

3.)Pressing a different key will allow
user to finish adding waypoints.
1 2 3 A
4.)Documentation shall be developed -
with instructions for programming il [ e [
AWQuSam Nz |[Ne [U sl [l
5 M0 D
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Testing

D_@: 740922 KEYPAD DECODER CHIP

| >
L7 |\
i LSB
1 |_:| fg =S
CODER
T Ycc §i —] ﬁ—o B
c1Y1- - 1
cu[J o L IO
3 Y3- | = ' >
A Ya— No- Po- To- — | -mﬂ D
MSB
X4 X3 X2 X1
R4 R3 R2 R1

17KP1604 KEY ——— BINARY OUTPUT

ABCD ABCD
1" —= 0000 7T'—= 1000
2" —= 0001 g —= 1001
3 —= 0010 9 —s»= 1010
‘A'—= 0011 'C'—= 1011
4 —= 0100 o0 —= 1100
B —= 0101 FF —» 1101
' —»= 0110 EE— 1110
B'—»= 0111 DP—» 1111

1.) Verify AWQuSam can be placed
in a “Program Mode.”

2.)Verify LCD prompts are clear and
concise.

3.)Verify keypad can be used to
program AWQuSam.

4.)Utilizing only the instructions
developed, ensure an untrained
user can program new mission

paths into the AWQuSam.

AWQuSam
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Budget

Budget Increase

Project budget estimate: $2,038.41

Funding sources:
ECE dept. - $1,038.41 (FSU robotics money
left over from last year)

Oceanography Dept - $1,000 (matching
commitment, forthcoming)

AWQuSam
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Item

PIC Development Board w/
Programmer
SD Daughter Card

Conductivity Sensor

Temperature Sensor
Compass Module

GPS

microSD 1GB Memory Card
USB to Serial Converter
MURS Radio Modem
Mobile Antenna

Base Station Antenna

4x4 Keypad
Wiring and Accessories

Battery

Servo Motor

Propulsion Motor
Enclosure

Frame

Hoses

Mounting Hardware

SubTotal:
Shipping & Handling
Total Proposed Expenditures:

P/N

DV164037
AC164122
SBE-4

TBD
SEN-07915

GPS-09566

COM-08163
USB-232-1
RV-M3-M
MURS45
MURS-
BASE

TBD

Lead Acid
Battery for
UPS and
Alarm
Systems
High Torque
Water Proof
Servo
Semitrash
Water Pump
Aluminum
Roll
N258509
Square Tube

Discharge and

Suction
Hoses with
couplings
Sealants and
Bolts

Manufacturer

Microchip
Microchip
Seabird

TBD
Honeywell

Distributor Qty

Microchip

Microchip

In House (FSU
Oceanography)
TBD

Sparkfun

ADH Technology Co. Ltd Sparkfun

A-Data
CommFront
Raveon
Firestik

Firestik
Grayhill

Power Sonic

Traxxas

Powerhouse
Roll Valley

National Mfg.

TBD

TBD

AWQuSam

Sparkfun
CommFront
Raveon
TBD

TBD
TBD

Amazon

TBD

Northern Tool
+ Equipment

Home Depot

Amazon

TBD

TBD N/A

=

L M

Price per Unit Cost

$225 $225
$28.50 $28.50
$100 $200
$34.95 $34.95
$79.95 $79.95
$9.95  $9.95
$30 $30
$130 $260
$24.99 $24.99
$39.99  $39.99
$20 $20
$200 $200
13.39  26.78
2792  83.76
399.99  399.99
1299  38.97
12.25 98
40 40

40 40
1880.83

120

2000.83
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Project Schedule

Project Schedule

] |ra,sx Name 1z
Requiramants Analysia .
a Project Proposal
18 Initial Design Review ' 0%
10 Procure Long Lead Rems I
B Procura DeslgniAnalysks Tools I
|21 |  Intal Design & Davelopment L. 0%
22 Propulzlon Subsytam ' — kT
3 Design Propuision Subsystem ] 0%
24 Impiement Propussion Subsysiem
5 Test Propuision SuDsysiem @ 18
[ zE | stesring Subsystem %
! Design Steering Subsystem %
[ ZE | Impiement Steering Subsystem
25 Test Steerng Subsystem * 12117
30 Mavigation Subsyatem '— e
ij Design Navigation Subsystem - 0%
I Implement Navigation Subsystam 0%
33 Compass .}
34 GPS 1
35 Test Mavigation Subsysiem & 18
3 Data Acquisiion Subaystsm %
) Design Data Acquisition Subsystsm %
36 Analyze Signal Conditoning Needs 0%
EH Implement Data Acquizition Subayztem 0%
30 | Conducivity Sensors
5| Temperature Sensors I
4z Test Data Acquisiion Subsysiem ? 1217
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Project Schedule

Project Schedule
[} Task Name Ot 23, Now 13, Now 20 T 11 Dec 18, '11 | Dec 25, 11 Jan & 12 Jan 15,12 Jan 23
= s |s It WITIE TS [5 IMIT IWITTF Ts1s I IT WITTF TsTs TuTT IWITTF TS TS TuT T Tl TTF 15 IS Ta T w7 TF 15 1 T T Tl
43 Data Logging Subsyatem
44 Design Data Logging Subsysiem
& | Impiement Data Logging Subsysiem
46 Test Data Logging Suosystem
47 Data Transmizzlon Subaystam
4E DEs-gn Data Transmission S beysiem
35 | Impiement Data Transmission Sudsysiem
4 Test Data Transmission Sudsystem
51 Base Station Recelver %
"5 | Design Eass Stabon Recaiver
53 Impiement Basa Station Receiver
54 Test Base Station Recelver 115
[ =E | User Intarface
B Design User Intarface || 0%
57 Impiement Liser Interface 0Fe.
B Test User intarface 0%
B Mechanical Housings %
[0 | Design Mechanical Housings =%
&1 Impiement Mechanical Housings 0%
|82 | Test Mechanical Housings opa
63 IDR Documentation ' ' 0%
[ Comgile Documentation 0%
[ eE | Peer Reviaw =%
[ &g | Submit Documentation . 1114
& Devalop Presentaton
[:1:] |IDR Presantation (9
T8 |Product Intsgration %
Integrate Data Acguisiton, Data Logging Subsystems %
71 Integrate Navigation, Propuision, Steenng Subsystems %
72 Integrate Companents In Machanical Housings 0%
] Integrate Data Transmission, Base Siatln Systems D %
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Team Assignments

| Oct*11 | Now 11 | Dec 11 Jan"12 |
AWQSam [ 2 | 8 16 | 23 | 30 | & | 13 | 20 | 27 | 4 [ 11 [ 18 | 25 1 | & | 15 | 22 | 32
. Design & Implement
Triesha Fagan Navigation Subsystem
Design & Implement Data
Transmission Subsvstem
Design & Implement
Base Station Recerver
Integrate Navigation,
Propulsion, Steering
i Design & Implement
Juan Garcia Propulsion Subsystem
Design & Implement
Steering Subsystem
Integrate Navigation.
Propulsion, Steering
Design & Implement
Steven Golemme i
Design & Implement Data
Transmission Subsvstem
Desizgn & Implement
Base Station Recerver
Design & Implement
Carlos Sanchez Propulsion Subsvstem
Desizn & Implement
Mechanical Housings
Integrate Components in
Mechamical Housing
Francisco Schroeder Design & Implement Data
Logging Subsystem
Design & Implement Data
Acquisition Subsystem
Integrate Data Acquisition, Integrate Data

Data Logging

Tranzmission, Baze Station

Brad Wells

Project Management

Design & Implement Data
Acquisition Subsystem

AWQuSam

Integrate Data Acquisition,

Data Loggmng

Integzrate Data
Transmizsion, Baze Station
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oject Schedule

Project Schedule

D ask Name

74 [Final Design Review "

5 Compile Documentation = 0% :

78 Design Documentation = 0% ‘

ki Contractor Venfication Test Plan [« f %

] Peer Reuiew L %
T8 | Submit Documentation i 2.!2

= Develop Frasentation 5 :

B FDR Presentation £ 0% : :

EZ  [Contractor Verification Test = . 0%

:x] Test Operating Environment Requiremeants £ % i

= Test Functional Requrements ¢

1 Test Performance Requirements. ;

(] Test Structural Requirements

57 |Post-CVT Development =] l]%

88 Address changes driven by CVT E L 'I%
B0 |  Delver ANQUSam Pratotype ? 413

Critical ————  Task e Bascline —_—y  Misstone < Project Summary =l Deadline &
Project: AWCuSam Critical Spit Croni o gog rrann oo Baseline Spit Vivan oo Summary Progress e Extemal Tasks E———
Critical Progress === Task Progress Bazeline < Summary PSSy Edtemal Milestone &

APRIL 2012

5 6 7

8 9 10 11 14

15 16 17 i8 1 21

22 23 24 25 26 27 28
29 30
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Risk Register

ID Risk Item Probability Impact Mitigation Plan

1 |GPS - Rapid response GPS sensor |High Low \We will assume straight-line
only outputs 4 sample per travel between GPS reports and
second. We are required to log 8 interpolate intermediary position
samples/second. reports.

2 |Power - Combustion of liquid fuel |Medium Low Sensors will be placed forward of
may alter sampled temperature engine to reduce thermal
data. contamination.

3 |Hull — Constructing aluminum Medium Medium  [Team is prepared to implement
hull for prototype may introduce alternative hull designs (Kayak,
delays Jon Boat) for prototype and

[deliver design documentation for
aluminum hull for final product.

4 |Radio - Selected transceiver may |High High The option outlined in Section

only be available to OEM’s or in
bulk quantities.

2.4, Paragraph 2 of Project
Proposal could be implemented
on MURS frequency band.




Questions?
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AWQuSam Engineering
Thanks Each of You



