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Team Luna

Randall Burk:

— Interests: hardware-softwarg
— Expertise: mechanical re-f
— Role: mechanical re-fabrig
Tony Luchner:

— Interests: robotics and e
— Expertise: embedded pr
— Role: LADAR implement
Julie Poole:

— Interests: high level progré
— Expertise: object-oriented ¢
— Role: UWB implementation &
Kris Silvey:

— Interests: simulation and develop
— Expertise: system level programming
— Role: data-log development, Propeller prog
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e Today, space exj
lunar and Marti
exploration.

e Unmanned exf
done first.

 To accomplish t
will need to be deve
tasks.



State of the Art:
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Mars Rover
— 32-bit Rad 6000
— 20 cameras (vision
— Stereo Vision (safe
— UHF Radio (communicati€

— Inertial Measurement Unit (for
balance)
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rements
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Fundamental R,_q,|

The rover’s navigational sens to those capable of
lunar operation. R 3

The system shall use a L
obstacle detection, and f

The system shall use t
Domain Ultra-Wide-Ba

The rover shalluse a S

The rover shall have the
hazard areas.

The rover shall have the
obstacles limited to the LA

The system shall have a rel

The system shall have a data
troubleshooting purposes.

The upper chassis of the rover shall be

Stpport
additional rover hardware.
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Possible Solution 1.

e Use current config
navigational algori
microcontroller.

» PROBLEM 1: Pé
robust enough to
navigation.

» PROBLEM 2: Para
IS currently at 80% of
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Possible Solution 2:

e Maintain current ro
laptop for navigati

» PROBLEM 1: D«
decrease perfor
navigation

> PROBLEM 2: With
would risk collisions
to obtain accurate rover |0Ce
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Proposed Solution:

« Remove existing sq
microcontroller e
commands and r¢

e Implement locali
navigational algc

e Use laptop serial
commands to the
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Functional Desigr

e Hardware

— Rover
* Propeller
e Control servo

— Laptop
— Sick LADAR
— UWB Radios

— Power Distribution Bo3

CPE-496 Spring 09



Functional Design (HW Inputs/Outputs)
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e Software

— Propeller micrc
e Remote contrq
e Control transl

— Laptop Softwa
 LADAR Contrg
« UWB Control
* Navigation and Fuz
e Data Logger
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Functional Design (SW Inputs/Outputs)
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Innovation

Use PROPELLER

Use UWB to cres

— Use 2-3 stationa
— Use 1 mobile U

Use LADAR for o

Use a laptop to tak
determine proper nc

qJovements
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Project Summary

Team LUNA will remg
Parallax microco
localization, obst
algorithms on LI
navigational deci
the laptop. The s
communication to
Parallax microcontro
microcontroller will be
vehicle movement only.
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Activity

Deliverables/Checkpoints

Duration
(Diays)

RESDUI’CES'

Predecessars

Technicalf
Familiarization of Rover

24

Review Current
System Configuration

Review functionality of
Rover and components

Tony, Kris,
Fandall, Julie

Rover, LWYB,
LADAR, RC
Controller,

Paowier Supply

Read Manuals

Tary, Kris,
Fandall, Julie

Technical
Manuals

Understand
Mechanics of Fover

Tony, Kris,
Fandall, Julie

Rowver and
manuals

Refabrication and
Maintenance

Design of
Refabrication far chassis

Fandall

Technical POC

Cost of Refabrication

Re-Fabricated Chassis

Fandall

Fabrication
Shop

Detect Maintenance
3=

Fandall

Fover

Correct or Propose
solution for issues

Maintenance issues fixed
or proposed solution in
place

Randall

Test Maintenance

Maintenance issues
completed

Fandall

Test Refabrication

Refabrication finished

Fandall

Laptop - Microcontraller
Interface

Feview possible
options for Laptop

Kris

Internet

Submit Laptop
possibilities and Cost

Kris

Sponsor POC

Receive Laptop and
set-up

Fandall

Data Logger

Propose Design for
Data Logger

Write Cade far
implementation

Data Logger Code

C-compiler, text
editor

Test Data Logger

Test Plans complete

Laptop, Code

Project Plan: Work Breakdown Structure
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»
D|ect Pla 0 Sreakda
IO |Activity Deliverables/Checkpoints FE;JEEE]?” People Resources Predecessors

a ILWE Simulation 28
51 Familiarization with LWAE radios

' LB 7 Julie and code
£ Attend UWE Lecture | Better understanding of Tary, Kris,

: LWWE 1] Fandall, Julie
593 Fesearch Current LWE radios

' Implementation 12 Julie and code

Wirite Code far new iZode for stand alane
854 Implementation LWE functionality C-compiler, text
complete 11 Julie editor 53
55 Write Test Plan far
' LWVYE Simulation Test Plans complete d Julie 54
B LADAR Simulation a8
B Familiarization with
' LADAR 7 Tany LADAR
2 Research Current
' Implementation 12 Tony LADAR
B3 Write Code for new Code complete for C-compiler, text
' Implementation LADAR 11 Tany editar H.2Z
B4 Write Test Plan faor
' LADAR Simulation Test Plans complete d Tony B.3
7 R Integration 2B
41 Review Previous RC Contraller, ;
: Configuration 2 Kris, Randall Rover
Test Plan and
72 Frocedures for MNew
Configuration Test Plans complete d kris, Randall

29 Implement Code for | Code complete for RC C-compiler, text

i Mewy Configuration Integration ] kris, Randall editor 72
24 Testing of MNew Test Plans,

' Integration 11 kris, Randall | Laptop, Code 73



Project Plan: Work Breakdown Structure
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Project Plan: Gantt Chart

Mumber  |Task Resource Start End Duration Srd Quarer - 2005 | dth Quarter - 2005 15t Quarter - 2009 2nd Cuarter - 2009
for Task Date Date Days July Ay Sept | oot W [=3% Dec Jan Feb  [March | April (= dure
1 Technical/ Familiarization of Rowver Tony, Kris, Randall, Julie S 2008 10572008 24
1.1 Rewvieve Current System Configuration Tony, Kris, Randall, Julie A 302005 10772008 24
53 Read Manuals Tany, Kriz, Randall, Julie 9132008 1007720058 24
13 Understand Mechanics of Rover Tony, Krig, Randall, Julie SM 2008 10072008 24
2 Refabrication and Maintenance Randall 100152008 114552008 45 |
21 Design of Refabrication for chassis Randall 100120058 104 0/2005 g
22 Cost of Refabrication Randall A0M 02005 | 100 272008 2 —|:
23 Detect Mairtenance issues Randall 10M 202005 [ 1072052008 g —|
24 Correct or Propose solution for issues Randall 1002002008 | 115/2008 16
25 Test Maintenance Randall 11662005 11 M 5/2008 a
256 Test Refabrication Ranciall 11062005 | 111572008 9
3 Laptop - Microcontroller Interface Kriz, Randall 10052008 114 0/2008 36
3.1 Reviewy possible options for Laptop Kris 100552008 | 104 0720085 &
3.2 Submit Laptop possibilties and Cost Kris 10 052005 [ 100 22005 2
33 Feceive Laptop and set-up Randall A002002008 | 11402008 21
4 Diata Logoer Kriz 1002302008 | 112002008 28
4.1 Propose Design for Data Logger Kris 1002502008 | 1003002005 b
4.2 White Code for implementastion Kriz 11402008 11 M 5/2008 14
435 Test Data Logoer Kriz 114552008 | 112002008 5
5 LB Simulation Julie 104 302005 | 112002008 33
a4 Familigrization with LB Jullie 1041 3520058 | 1022002008 T
5.2 Attend LWVE Lecture Tony, Hris, Randall, Julie 10A 402005 [ 100 4/2005 o
5.3 Research Current Implementation Julie A0G2002008 1 11M/2008 12
54 Write Code for nesw Implementation Julies 110102008 114 252008 11
55 Whiite Test Plan for LWVB Simulation Julie 1M 2020058 112002008 5]
5] LADAR Simulation Taony 104 302005 | 112002008 35 |
G Familiarization with LADAR Tany 104 32008 | 102002008 i J_
62 Research Current Implementstion Tony A0G2002008 | 11M./2008 12
5.3 Write Code for nesw Implementation Tany 110152008 117252008 11
6.4 Wirite Test Plan for LADAR Simulstion Tony 11202008 | 112002008 5]
7 R Intearation Kriz, Randall 1562008 |  1/31/2008 26
7.1 Reviewy Previous Configuration Kris, Randall 10552009 172008 2 ﬂiz
72 Test Plan and Procedures for Mew Configurstion  [Kris, Randall 12009 1M s/2008 =]
7.3 Implement Code for Mew Configurstion Kriz, Randall 1M 562009 /2002009 5 :|_
74 Testing of MNewy Integration Kris, Randall 102002009 153172008 11
8 LB Interface Julie 11352009 511472008 G0 ]
g U=e the Simulstion code to connect LW to May Jullie 11352009 2172008 149
5.2 Generate Test Plan and Procedures for LWE Jullie 1M 552009 2552008 =y
5.3 Implemernt newy code necessary for Interface Julie 20502009 | 225/2009 20
G4 Test LB functionality: Jullie 2I26/2009| 301472009 16
9 LaDaR Interface Tany 132009 5M14/2009 G0
9.1 Usze the Simulstion code to connect LADAR to WNaw [Tony 14362008 2M1 /2008 149
92 Generate Test Plan and Procedures for LADAR Tany 1152009 2572008 21
93 Implemert new code necessary for Interface Tony 20902009 2252008 20
9.4 Test LADAR functionslity Tony 2I2602009 | 501472008 16 [ |
10 Mav System Tony, Hris, Randall, Julie 232009 4442008 G0
101 Integration of LB Tony, Kriz, Randall, Julie 2H 32009 44472009 &0
102 Integration of LADAR Tony, Kris, Randall, Julis 2M 3052009 401472008 {=11]
103 Fuzzy Logic Integration Tony, Kris, Randall, Julie 2H 352009 4M4/2003 B0
10.4 Integration of Diata Logger Tony, Kris, Randall, Julie 2H 362009 401472009 &0
105 Data setup for Integration to Propellor Tany, Kriz, Randall, Julie 2M 3052009 441472008 &0
11 Final Testing Tony, Hrig, Randall, Julie M 2009 4252008 41
111 Test Autonomous Mavigation Tony, Kris, Randall, Julie SM 352009 452552008 4
11.2 Test Data Logger Tony, Hris, Randall, Julie SM 32009 402352008 41
1.3 Test Complete Functionalit Tony, Kris, Randall,_Julie 3M3/2009| 4/23/2009 4
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Project Plan: Cost

Component Cost Regular | Our Cost

Quad Rover $4,999.00 Sponsored
SICK LADAR $3,000.00

UWB Radios (x4) @ $3,000.00 cach | $12,000.00|Sponsored |

Laptop LAWANDA $500. 00 3

Total: $20.499.00
) 3 '. !

Labor
— 10 hours/week per person
— 4 members on the team
— 16 weeks to completion
— Total hours: 640

 Hours completed in CPE 495
— 10 hours/week per person
— 4 members
— 11 weeks
— Total Hours: 440
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