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Presented by: Caleb Pitts

 Anthropometric scanners scan individuals and produce 
3D rendered images

 The objective of this project is to provide a user interface 
for participants in a 3D body scan 
environment to improve the quality of the scan by 
reducing the amount of instructions given by the scan 
technician

Review
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Presented by: Caleb Pitts

Customer Needs Review
# CUSTOMER STATEMENTS INTEPRETED NEED

1
It would be beneficial if the device could 
indicate to the user when the “sweet 
spot” is filled.

If possible, the device will be able to notify the user to hold 
the current orientation of the participant’s head/hand.

2 The device must not interfere with the 
scanner.

The device must cease operating upon successful fulfillment 
of the “sweet spot”

3 Project something into space for the 
participant to aim their head/hand.

The device must indicate to the participant the ideal 
location and orientation for accurate scans.

4 The device must be a stand-alone system The device must complete its intended function without the 
assistance of other devices.

5 The device must be able to be powered 
remotely. The device requires a method for power control

6 The device must not create any safety 
hazards. The device must minimally impact the participant

Table 1: Customer Needs Table
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Presented by: Caleb Pitts

Targets and Metrics
“Sweet Spot” Indicator For Anthropometric Scanners

Main Function Sub-Functions Metrics Targets

Device

Self-Contained

Dimensions 
(in) ≤ 30 x 30 x 30

*Weight
(lb.) ≤ 25

Free of Scanner
Interference

*Distance from Scanner
(m) ~ 1

Accurately displays
location and orientation

*Tolerance of depth 
Measurement 

(cm)
≤ 4

Safety

Safe for participant

*Brightness level
(Lumen) < 200

Intensity level 
(Lux) < 200

Safe for operator Operating temperature 
(°F) < 150

Visual Indication

Clearly seen by participant

Perceived Brightness 
level 
(Lux)

100 - 200

Resolution 
(Pixel) ≥ 480

Signals participant to hold 
position

*Time in designated 
Location & Orientation

(Second)
< 30

Power Power supply

Power consumption 
(Watts) < 11

Operating voltage 
(Volts) ≤ 55

Table 2: Targets and Metrics Table
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Presented by: Caleb Pitts

 The device must be self 
contained

 Does not interfere with 
the scanner

 Accurately displays 
where the participant 
should be and how they 
should be orientated 

Targets and Metrics

“Sweet Spot” Indicator For Anthropometric Scanners

Main Function Sub-Functions Metrics Targets

Device

Self-Contained

Dimensions 
(in)

≤ 30 x 30 
x 30

*Weight
(lb.) ≤ 25

Free of Scanner
Interference

*Distance from 
Scanner

(m)
~ 1

Accurately 
displays

location and 
orientation

*Tolerance of 
depth 

Measurement 
(cm)

≤ 4

Table 2a: Targets and Metrics Table Row 1
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Presented by: Caleb Pitts

 The device should be safe for 

the participant and the 

operator 

Targets and Metrics

“Sweet Spot” Indicator For Anthropometric Scanners

Main Function Sub-Functions Metrics Targets

Safety

Safe for 
participant

*Brightness level
(Lumen) < 200

Intensity level 
(Lux) < 200

Safe for operator
Operating 

temperature 
(°F)

< 150

Table 2b: Targets and Metrics Table Row 2
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Presented by: Caleb Pitts

 The “sweet spot” must 

be clearly seen by the 

participant

 Device will signal them 

to hold the current 

position

Targets and Metrics

“Sweet Spot” Indicator For Anthropometric Scanners

Main Function Sub-Functions Metrics Targets

Visual Indication

Clearly seen by 
participant

Perceived 
Brightness level 

(Lux)
100 - 200

Resolution 
(Pixel) ≥ 480

Signals participant 
to hold position

*Time in 
designated 
Location & 
Orientation

(Second)

< 30

Table 2C: Targets and Metrics Table Row 3
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Presented by: Caleb Pitts

Power is important for 
 Safety
 Efficiency 

Targets and Metrics

“Sweet Spot” Indicator For Anthropometric Scanners

Main Function Sub-Functions Metrics Targets

Power Power supply

Power 
consumption 

(Watts)
< 11

Operating voltage 
(Volts) ≤ 55

Table 2d: Targets and Metrics Table Row 4
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Presented by: Joshua Segall

 "No Good Ideas"
 87 Total Idea
 Brainstorming
 Nature
 People, Actions, and Device Functions
 Index Card Flip
 Anti-Solutions

 13 Partial Concepts Combined
 Partial Ideas
 Standalone Cameras and Sensors

 Compressed into 8 Final Contenders

Concept Generation
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Presented by: Joshua Segall

 AR and Leap Motion
 Mirage/Schlieren Imaging
 BMW Holo-Touch
 3D Image Live Feed Camera
 Cast of Hand/Head
 Adafruit with 3D Camera
 Illuminating Mirascope
 Semi-Automatic Robot with 3D Camera

 Then Processed Through Concept Selection

8 Final Design Contenders

Final Design Concepts
AR and Leap Motion

Mirage/Schlieren Imaging
BMW Holo-Touch

3D Image Live Feed Camera
Cast of Hand/Head

Adafruit with 3D Camera
Illumination Mirascope

Semi-Automatic Robot with 3D Camera
Table 3: List of 8 Final Design Concepts
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Concept Selection: Overview

Presented by: Timothy Rubottom

 House of Quality compares 
Customer Characteristics vs 
Engineering Characteristics

 Pair Wise Comparison evaluated 
the importance of each Customer 
Requirements    

 Pugh Matrix was used to compare 
concepts 

 AHP was used as a consistency 
check after selection 

Concept Selection Process:

Pair Wise Comparison

House of Quality

Pugh Matrix

Analytical Hierarchy Process(AHP)

Table 4: Concept Selection table
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Concept Selection: Pair Wise Comparison

Presented by: Timothy Rubottom

Concept Selection Process:

Pair Wise Comparison

Table 5: Pair Wise Comparison Results for Customer Requirements 
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Concept Selection: House of Quality

Presented by: Timothy Rubottom

Concept Selection Process:

House of Quality

Table 6: House of Quality 
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Concept Selection: Pugh Matrix

Presented by: Timothy Rubottom

Concept Selection Process:

Pugh Matrix

“S” – Similar            “+” – Concept plus            “-”   - Concept negative      

Table 7: First Pugh Chart for final 8 concepts
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Concept Selection: Pugh Matrix

Presented by: Timothy Rubottom

Concept Selection Process:

Pugh Matrix

“S” – Similar            “+” – Concept plus            “-”   - Concept negative      

Table 8: Second Pugh Chart for final 8 concepts
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Concept Selection: AHP

Presented by: Timothy Rubottom

Concept Selection Process:

AHP

Table 9: Analytical Hierarchy Process
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Final Concept Selection: AHP

Presented by: Timothy Rubottom

Concept Selection Process:

AHP

Table 10: Analytical Hierarchy Process

Table 11: Final Selection

 The final concept 
was determined 
using multiple pair 
wise comparisons 
for each engineering 
characteristic

 The output is the 
weighted number 
ranking of the final 3 
selections
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Bill of Materials

Presented by: Joshua Segall
Table 12a: Bill of Materials for Semi-Automatic Robot with 3D Camera

Table 13a: Full Bill of Materials
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Bill of Materials Cont.

Presented by: Joshua Segall

Table 12b: Bill of Materials for Semi-Automatic Robot with 3D Camera

Table 13b: Full Bill of Materials
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Presented by: Timothy Rubottom

Summary

 Major Targets and Metrics
 Brightness: 100 – 200 lumens

 Distance from Scanner: 1 meter

 Concept Generation
 85 concepts

 Narrowed down to 8 final concepts

Concept Selection 
 The final 8 concepts were examined and narrowed down to 3 concepts

 The semi-automatic robot with 3D camera was found to be the best concept

Bill of Material
 BoM maturity is 50% at this stage of the project
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Presented by: Timothy Rubottom

Table 14: Gantt Chart for Fall Semester of Senior Design

Gantt Chart

- Completed - In Progress - Not Started

Senior Design 1 Tasks % Complete
Sponsor Meet and Greet 100%
Project Charter 100%
Adviser Meet and Greet 100%
Work Breakdown Structure 100%
Customer Needs 100%
Functional Decomposition 100%
VDR 1 100%
Targets 100%
Concept Generation 100%
Concept Selection 100%
Bill of Materials (BOM) 100%
VDR 2 In Progress
Risk Assessment 100%
Spring Project Plan 0%
VDR 3 0%

DecemberAugust September October Nobember


Sheet3
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Presented by: Timothy Rubottom

Future Work

 Risk Assessment

 Spring Plan

 VDR 3 Poster

 Begin Ordering process before Christmas break
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Questions?

Presented by: Josiah Bazyler
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