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1 Overview

Project Manager Eva Ulibarri/ Stephanie Anderson – 

The both of us will manage the team.  By splitting the role we will accomplish more tasks and be on time will all of our meetings, scheduling, and making sure we are on our timeline.  Stephanie is in charge of meeting minutes and posting them weekly.  We will both create positive energy and excitement for the project to accomplish our goals. If there is any problem, we can both discuss a way to fix it for the best interest of the project.  We will keep constant communication in the group text and emails to give update on plans and communication between our advisors. Eva is responsible for communication with Dr. Frank and Dr. Garcia. We will both conquer the presentations and help bring our group together. 

Technical Areas: Hardware, Antenna theory

Financial Advisor: Joel Watson 

The financial advisor will manage the budget of parts and maintains a record of all credits and debits to project account.  Any expenditure will require a check and sign off by all team members and also be presented to the advisor. The advisor will then review present any recommendations, analyses, or adjustments.  A record of all analyses and budgetary information must be kept for any future expenditures. 

Technical Areas: Hardware, Programming
Lead ECE: Omonayo Bolufawi:

The lead ECE is responsible of the EE, IE, or CE design and implementation   part in support of the project. He maintains line of communication with the lead ECE team members. He keeps all design documentation for record and reference purposes.

Technical Areas: Radar
2 Needs Analysis
2.1  Project Overview
This project is sponsored by the FSU Geophysical Fluid Dynamics Institute (GFDI) and FSU Department of Earth, Ocean, and Atmospheric Sciences (EOAS).  This year, our goal will be to test a radar system using C-band antennas and a wave pool generator. The project will consist of examining the radar response received by the satellite due to different type’s oil slicks. This is an ongoing project where the antenna system has been built already and now other goals must be met to collect data. 

2.2  Problem Statement

This project will use a vertically polarized C-band antenna system and a wave pool area to study the backscattering and interpret data using Synthetic Aperture Radar (SAR) to detect oil spills on the surface of water. There already exists two antennas (Transmit and Receive), cabling, circuitry and a semi-complete data collection system (Raspberry Pi) that needs to be implemented. The must have end goals for the design team is to mechanically control the dual antennas vertical position using a wireless computer, build a user interface to analyze and collect data, view data results on an Oscilloscope GUI, and control a wave generator that has been built by previous design teams on this project. The wave generator should be capable of creating 2.8-cm (height) gravity style waves will be manufactured to ensure that a return signal will be obtained.  All equipment will need to be weatherproof so there is no failure
The desirables for this project would be to transform the antenna system from C-band (5.4 GHz) to X-band. This would require new antennas, new data collection ideas and changing the operating frequency. 

Required Capabilities:
CAP-001: The circuit and already built antenna system should be portable and                weatherproof.
CAP-002: Control and generate waves in the water tank using the wave generator.
CAP-003: Computer System Graphic User Interface (GUI) to record and store signal information.
CAP-004: Assemble mechanical lever arm and all electrical requirements.
CAP-005: Have the lever arm be controlled from the ground using a wireless computer.
CAP-006: Any hardware should be able to run from last year’s electrical circuit existing on 12V or 5V circuit or on a portable outlet. 
Desirable Capabilities:
CAP-007: Transform the existing C-band antenna system into a X-band including all hardware and circuitry. 

2.3  Operational Description

The Radar system will be used for testing at the Florida State University’s Oceanography testing warehouse. One transmit and one receive antenna operating on C-band frequency and polarization will be mounted onto a lever arm that can be controlled to move vertically to a certain angle. This arm will be assembled using parts from last year’s senior design project with the integration of electrical components. The antennas will be able to observe backscatter from a rectangular 75 litter wave pool 25 feet below on the ground. In the wave pool, a wave generator will produce waves at a frequency from 0 to 5 Hz with the waves reaching a peak height of 2.8 cm. Different material will be used to simulate the oil slicks and the receive data will be analyzed using a Raspberry PI.  The Raspberry PI will interpret the data on an oscilloscope GUI and store it in a safe location for future test comparisons.  
3 Requirement Specifications

3.1  Functional Requirements

REQF-0001: Antennas must be mounted on a new mechanical arm that can be controlled from a laptop. (CAP-004, CAP-005)
REQF-0002: The motion of the radar and antenna must have 30º range of motion 
(CAP -004)
REQF-0003: Integration of revised Analog/Digital Converter with Raspberry Pi Computer System. (CAP - 003)
REQF-0004: Integrate GUI and Oscilloscope tool into the system. (CAP -003)
REQF-0005: Waves must be generated in a gravity style with a height of 2.8cm and of frequencies 0 to 5Hz. (CAP -002)
REQF-0006: Wave generator frequencies must be controlled from a laptop. (CAP -0002)

3.2  Non-functional Requirements

REQN-0001: Circuitry must remain portable. (CAP–001)
REQN-0002: The programming languages used should be VHDL, Verilog, JavaScript, Python, or C++ and C. (CAP – 003)
REQN-0003: The radar needs to operate on C-band. (CAP-006)
REQN-0004: Optional – The radar needs to operate on X-band. (CAP-007)

3.3  Constraints

The constraints include a wide variety of factors including weather, portability of the system, time, and students’ capabilities.
CONS-0001: The project group cannot work in poor weather (i.e. thunder storm). 
CONS-0002: Make system accurate with environmental hazards such as wind and humidity.
CONS-0003: The project group consists of all Electrical Engineering students, which will limit the ability to do extensive programming and complete mechanical engineering requirements.
CONS-0004: Students have limited time of two semesters to complete all necessary requirements. 
4 Testing Plan 

These testing plans are ideas the group has projected for each requirement so the system will work effectively and efficiently.

4.1  Capabilities Test Plan
Capabilities Test Cases
CAPT-001
System is portable and weatherproof
Capability: CAP-001
Materials: Antennas (Tx and Rx), Equipment in a weather tight shell (Circuitry, Modem, linear actuator of lever arm, and electric components of wave generator.)
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: After design of weather tight components, test each one without electrical equipment inside and check for any leaks. 
CAPT-002
Test wave generator
Capability: CAP-002
Materials: Wave generator, acrylic wave pool, ruler, leveling platform, digital levels.
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: After wave generator has been programmed and connected to the laptop interface then test on the wave pool filled with water.  Measure the waves to ensure they meet specifications. 

CAPT-003
GUI Interface
Capability: CAP-003
Materials: Raspberry PI, Oscilloscope, functioning equipment and a laptop.
Testers: Senior design group and possibly advisors.
Procedure: Connect all equipment to antennas and wave generator. Complete coding for the GUI. Compare GUI Oscilloscope to real output of oscilloscope for accurate data.
CAPT-004
Mechanical Lever Arm
Capability: CAP-004
Materials: Assembled lever arm, and two antennas.
Testers: Senior design group and possibly advisors.
Procedure: Dismount antennas from existing side arm and remount them onto the new constructed arm. 

CAPT-005 
 Electrical component of Lever Arm
Capability: CAP-005
Materials: Mechanical lever arm, linear actuator, functioning equipment and a laptop.
Testers: Senior design group and possibly advisors.
Procedure: The system should be have an operable lever able to increase or decrease the positioning of each antenna. The antennae system should be able to be seen visually moving by the user on the ground.

CAPT-006 
Construct existing hardware
Capability: CAP-006
Materials: Wave generator, circuitry, modem, mechanical lever arm with mounted antennas, acrylic wave pool, functioning laptop
Testers: Senior design group and possibly advisors.
Procedure: When starting the project, hook up existing all equipment using manual from last year’s senior design project. Power on system and analyze flaws to come up with solutions to a better design. 
4.2  Requirements Test Plan

Requirements Test Cases
REQT-001 Computer controlled mechanical arm
Capability: REQ-001
Materials: Two antennas, Mechanical lever arm, linear actuator, functioning equipment and a laptop
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Generate code to mechanically control the lever arm, test code, observe.
REQT-002 Control angle of antennas
Capability: REQ-002
Materials: Two antennas, Mechanical lever arm, linear actuator, functioning equipment and a laptop.
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Generate code to vertically tilt the lever arm, test code, observe and measure angles.

REQT-003 Integrate existing Raspberry Pi Computer System 
Capability: REQ-003
Materials: Circuit, raspberry pi, and a laptop.
Location: Oceanography warehouse or Engineering School
Testers: Senior design group and possibly advisors.
Procedure: Familiarize with raspberry pi functions and obtain IP address to create the GUI.

REQT-004 Integrate GUI and Oscilloscope tool into the system.
Capability: REQ-004
Materials: Circuit, raspberry pi, oscilloscope, and a laptop.
Location: Oceanography warehouse or Engineering School
Testers: Senior design group and possibly advisors.
Procedure: Hook up the equipment properly and test programed GUI. Compare the programmed oscilloscope tool to a functioning oscilloscope to measure accuracy.

REQT-005 Generate specific wave sizes
Capability: REQ-005
Materials: Functioning wave generator, wave pool, leveled platform, digital levels, ruler.
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Power wave generator, manually control frequencies, and measure waves to ensure accuracy.
REQT-006 Generate specific wave sizes from a laptop
Capability: REQ-006
Materials: Functioning wave generator, laptop, wave pool, leveled platform, digital levels, ruler.
Location: Oceanography warehouse 
Testers: Senior design group and possibly advisors.
Procedure: Create code to control the frequency of the wave generator. Test the code for specified frequencies and measure waves to ensure accuracy.
4.3  Constraints Test Plan

CONST-001 Students working in dangerous weather conditions
Capability: CONS-0001
Materials: All materials and senior design group
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Look up the forecast before planning an extensive work day outdoors
CONST-002 Equipment operating in various weather conditions
Capability: CONS-0002
Materials: All materials and senior design group
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Adjust antennas to always point towards wave pool even in heavy winds. Observe data on laptop to see if results match in various weather conditions.

CONST-003 Lack of resources
Capability: CONS-0003
Materials: All materials and senior design group
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Gain knowledge of different programming languages then attempt to apply to the design. Test to see if everything works properly.

CONST-004 Limited time 
Capability: CONS-0004
Materials: All materials and senior design group
Location: Oceanography warehouse
Testers: Senior design group and possibly advisors.
Procedure: Attempt to complete all goals within the time frame. For example, lack of programming knowledge will delay the project and if equipment is damaged or spoils, replacements will take time to arrive and we will need to rebuild that portion of the system.
5 References
Afshar, Arash. Aguero, Manuel. Marcleus, Molus. Munch, William. Rice, Clifton. Topey, Nolan.

CanPutte, Nazarelle. Team #3 Milestone #7 Report. Retrieved September 16, 2014, from Blackboard 2014 https://campus.fsu.edu/webapps/portal/frameset.jsp?url=/webapps/blackboard/execute/courseMain?course_id=_6403346_1

10 | Page

