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System Engineering
Plan (2.1)

System Analysis
Requirements Analysis & Control (2.5)
(2.2)

Requirements
Loop

Functional Analysis /
Allocation (2.3)

Design
Loop

Verification

Synthesis (2.4)
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Functional Analysis

Primary Mission - System Requirements and

Functional Requirements

Electrical or

Components and

Specifications (Derived) Mechanical Integration
Platform Subsystem:
* Payload container and + Rocket tubing
Weiaht and +500 grams structural components - Fiberglass cloth
eight an f + Size, weight, and 2
A f +279.4mm inlength i d .
Dimensions +72.39 indi 2 " configuration of payload + Mechanical G10fiberglass sheet
-Jdmm in diameter components, sensors, «Hardware (bolts, screws,
controllers, power supplies, nuts, washers, threaded rods,
wiring, etc. etc.)
+Descend (Land) within seven Payload Subsystem: * Mechanical +Springs
minutes of deployment *Payload release * Mechanical R
Payload «Descent rate < 4.6 m/s + Parachute * Mechanical
daployment; +Rel it hute within1 f | ¢ Parachute release Electrical PR
operations, and elease its parachute within1m o . ; ectrical S Serv ControllaF
landing the ground ¢+ Landing mechanism
Land in defined upright position or «Electrical & Wi "
right itself within 10 minutes “Mechanism to upright Mechanical icrocontroller
* Transmit altitude and location data | Comm. Subsystem: + GPS
Data every 5 sec * GPS and Altimeter (and ’ + Pressure sensor
. . * Electrical :
Communica- + All transmitters must: controller) 1 o + RF transmitter
tions - Be turned off after recovery * RF Transmitter erircs * RF receiver
- Meet FCC regulations * RF Ground receiver
. + COTS components are
Gost Bastingmiarethan; 31000 needed to stay within budget
Power Subsystem: « Electrical « Lithium Polymer Batteries
Controller Subsystem: : EIectrlFaI & * Microcontroller
Mechanical
Ground Station Subsystem: + Lap top computer
For operations monitoring and | - Electrical + RF Receiver

data acquisition

+ Ground operations team

Bonus Missions - System
Requirements and Specifications

Functional Requirements
(Derived)

Electrical or
Mechanical

Components and Integration

Perform 360° Panoramic Imaging of

Imaging Subsystem:
« Camera and controller

« Electrical &

- Wide angle lenses, lens
mounts

surroundings Mechanical
*Image viewer + Pencam controller
s ; . WindMeasurement Subsystem:
Measure wind speed and direction at . - Pressure sensor
« Barometer and controller « Electrical

surface

* Read—out mechanism

« Temperature sensor

Extract5 grams of soil

Sample Recovery Subsystem:

* Drill and controller
* Collection mechanism
= Controllers

« Electrical &
Mechanical

+ Electrical

- Dual gear box
- Drill bit

Measure ground surface temperature

Ground Temperature
Measurement Subsystem:

*Temperature sensor
* Read —out mechanism

+ Electrical

- Temperature sensor

Measure temperature 25mm below

surface

Air Temperature Measurement

Subsystem:
*Temperature sensor
* Read-out mechanism

+ Electrical

- Temperature probe

Autonomously land at coordinates
provided at launch

Autonomous Landing
Subsystem:
+ GPS and data downlink

* Guidance control

« Electrical &
Mechanical

- GPS
» Microcontroller
+ Servos
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System Analysis and Optimization

|

Requirements _, Functional Analysis . System _» System —» lteration
Analysis and Allocation Synthesis Optirnization

|

Final Design Analysis,
Integration and Testing
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