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Executive Summary

Development Standards and Practices Used
1. Agile - Team planning and management.

2. Software Frameworks - openCV, numpy

3. Engineering Standards - IEEE 2671-2022, GMSL2 FAKRA, USB 3.1 Type C

Summary of Requirements
1. Implement a stereo-vision setup using two cameras to mimic human vision.
2. Determine the distance an object is from the cameras using depth perception and sensors.

3. Implement a haptic feedback system that communicates to the user the depth observed.

Applicable Courses from Iowa State University Curriculum
« CprE 381
« ComS 227
« ComS 228
- CprE/ SE 185
» CprE 281
 CprE 288 (Roomba Labs)

« ComsS 309 (Teamwork)

New Skills/Knowledge Acquired Not Taught In Courses

1. Production Level Team Collaboration - Learned in internships, clubs, TA roles, etc.

2. Hardware Experience - Undergraduate research, internships



Contents

1 Team, Problem Statement, Requirements, and Engineering Standards
1.1 TEAMMEMBERS . . . . . .
1.2 REQUIRED SKILL SETS FOR YOURPROJECT . ... .. ... ... .......
1.3 SKILLSETS COVEREDBY THETEAM . . . . . . .. .. ... ... ... ....
1.4 PROJECT MANAGEMENT STYLE ADOPTED BY THE TEAM . . . . .. .. ..
1.5 INITIAL PROJECT MANAGEMENTROLES . . . ... ... ... ........
1.6 PROBLEM STATEMENT . . . . . . . .. .. it
1.7 REQUIREMENTS AND CONSTRAINTS . . . . . . . . .. ... .. ...
1.8 ENGINEERING STANDARDS . . . . . . .. . ... i
1.9 INTENDED USERSANDUSES . . . . . . . . . .. . i

2 Project Plan
21 TASKDECOMPOSITION . . . . . . .. .. i
2.2 PROJECT MANAGEMENT/TRACKING PROCEDURES . . ... ... ... ...
2.3 PROJECT PROPOSED MILESTONES, METRICS, AND EVALUATION CRITERIA
24 PROJECT TIMELINE/SCHEDULE . . ... ... .. ... . ... ... ......
2.5 RISKS AND RISK MANAGEMENT/MITIGATION . . .. ... ... ... ....
2.6 PERSONNEL EFFORT REQUIREMENTS . . . .. .. ... ............
2.7 OTHER RESOURCE REQUIREMENTS . . . . . .. .. ... .. .. ........

3 Design

3.1 DESIGN CONTENT . . . . . . e
3.2 DESIGN COMPLEXITY . . . . . . . . . .
3.3 MODERN ENGINEERINGTOOLS . . . . . .. ... ... ... .. ... ...
34 DESIGN CONTEXT . . . ... ... . .
3.5 PRIOR WORK/SOLUTIONS . . . .. . .. .. ..
3.6 DESIGNDECISIONS . . . .. . ... ...
3.7 PROPOSED DESIGN . . . . .. . . . ..

3.7.1 Design 0 (Initial Design) . . . . . . . .. ... .. ... .. ...

3.7.2 Design 1 (Design Iteration) . . . ... ... ... .. ... ........
3.8 TECHNOLOGY CONSIDERATIONS . . . . . . . . ...
3.9 DESIGN ANALYSIS . . . . . ..

4 Testing
41 UNITTESTING . ... ... ... e
42 INTERFACETESTING . ... . ... . ... .. .
43 INTEGRATIONTESTING . . . . . . . .o e e e e
44 SYSTEMTESTING. . . . .. .. ... e
45 REGRESSIONTESTING . . . . . ... e
46 ACCEPTANCETESTING . . . ... ... ... ... .
47 SECURITY TESTING . . . . . . . . e e e
48 RESULTS . . . . . . .

5 Implementation
51 OVERVIEW . . . . .

[o IR Bie) Nie Nie NN S IS NS IS IS, |

=)

10

12
12
13
13

15
15
15
16
16
17
17
18
18
19
20
20

22
22
22
23
24
24
25
25
25

27
27



6 Professionalism

AREAS OF RESPONSIBILITY . . . . . . . . . . . .. . o e
PROJECT SPECIFIC PROFESSIONAL RESPONSIBILITY AREAS . . .. ... ..
MOST APPLICABLE PROFESSIONAL RESPONSIBILITY AREA . . ... .. ..

6.1
6.2
6.3

7 Closing Material

DISCUSSION . . . . . e e e
CONCLUSION . . . . e e e e e e e e e e s
REFERENCES . . . . . . . . . e e
APPENDICES . . . . . . e e
741 Team Contract . . . ... ... .. . . . .. ... e

7.1
7.2
7.3
7.4

List of Figures

B W N =

Task Dependence Graph. . . . . .. .. .. ... ...
Gantt Chart. . . . . . . . . .

Design 0
Design 1

28
28
30
31

32
32
32
32
33
33

10
12
18
19



