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i. Executive Summary
Objective
Studies have shown that the growing popularity of online apparel shopping is impaired greatly by the fact that consumers
are reluctant to make purchases without actually trying the garment on for test fitting. Online shopping is projected to
grow at a continuous rate or 15-20% over the next few years, but apparel shopping is only a very small portion of online
sales. Currently there is only a 10% conversion rate for online apparel retailers as opposed to 67% when a customer
can try on the clothing in a store. Returns for online apparel can be as high as 35% for some retailers, which is very
costly and time consuming for both buyer and seller.

Solution
We see an opportunity here, and think that with our 2D and 3D computer-aided design and visualization capabilities, we
can emulate body fitting in a virtual online environment. Our platform 3DPlaza is a combination of cutting-edge computer
vision and graphics technology to simulate reality and create a holistic virtual apparel fitting experience. Our 3D full body
scanner, BodyImage employs cutting edge white light triangulation technology to obtain accurate sizing data. We
capitalize on our in-house CAD software to bring to life an interactive Avatar of the shopper, with the apparel fitted onto.
We see ourselves collaborating with garment retail companies and designers, to combine the benefits of our Avatar with
their merchandise, to create a fully integrated virtual shopping experience for our garment shopper clients. What
separates us from other companies emerging into he market is our fully integrated product. Many firms are focusing on
the body imaging or on virtual shopping experiences. We will be the first to offer a virtual shopping experience that
completely mimics the real world shopping experience. If done properly we can effectively eliminate the largest barrier to
online shopping.

Goals
By marketing our product to consumers for free and to retailers for flat fee plus ongoing service contract we anticipate a
steady increase in production volume as consumers show more interest in the product. Our projected NPV after 4 years
is $33,273,700 with a positive ROI third quarter of the first production year. By partnering with an existing firm to fit the
clothing to our avatar we are decreasing time to market by 5 quarters. Not only do we feel that we will be able to
revolutionize online apparel shopping but there are vast opportunities to use our technologies outside of the intended
market segment. Our BodyImage hardware can be used in both the health and fitness segments and our 3DPlaza can
be utilized by stylists, make-up artists, manufacturers, and designers. There is a plethora of opportunity. We have
forecasted additional sales from derivative products at 21% total revenue.
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ii Project Report Description
Description Summary
The overall project report begins with management level. This level is divided to three parts: company analysis, industry
analysis and aggregated project plan. Company analysis sets the vision as it is the goal of our company to create virtual
solutions to help solve major problems in the real world. We are currently a leader in 3D design software, newly focusing
on social collaboration to improve the product development process. The mission of our company is to allow online
shoppers to try on clothes virtually, remotely, and efficiently. Technology Strategy is to design an all-encompassing virtual
environment for apparel sellers and buyers to me where buyers can virtually try on clothing true to size and fit using an
avatar replica of them. Product/Market Strategy is set as to create the ultimate platform for retailers who are looking to
solve fit and sizing issues when selling apparel online. And the Development Goals is to have our products be prolific and
be around as a new way for consumers to shop and see what the new trends are. By using Porter’s five forces map the
industry/market analysis, our draw our Competitive Strategy as Focus on developing 3D Plaza. An aggregated project
plan is establish by making probability decision analysis. The group member use the provided number computed the
depth and breadth of the aggregated project plan. We computed feasibility for developing all four stages product and a
development funnel is properly designed for the project. Project plan is performed in several forms: Activity matrix, Gnatt
chat, Pert chart.
The second part of project report is development phase. A HOQ is displayed firstly to connect customer needs to
technical metric. Then, conceptual design is carried out. Several related products is dissected for better understand the
product function and structure. A function structure is used to illustrate the functionality of intended product. Use
morphological matrix to generate several design concepts and score them by a set of properly weighted selection
criteria. The next step is to define prototyping strategy. By following the path in prototyping space, a final product is
produced. Then, it comes to the step of bringing up the Product Architecture & Strategy. The product platform is
determined by the core and support technology, which includes: triangulation; Phase measurement profilometry; Moir
fringes; Infrared position-sensitive detectors; Stereo-photogrammetry; Computer vision algorithm; 3D scan modeling
software; 3D visualization software; Supporting technology elements; Centralized storage database server; Scanner
structural sketch (linkage, plate, mount, etc.); Textile/clothing fabric sub-system. And the Product line is to meet different
market segments need. FMEA mode is to improve the quality of the product by anticipating the potential failure and take
proper actions to deal with the effects of failure. In our mode, the most severe problem is when graphic processing server
does not work functionally, which can be fixed by restart the server.
The last stage is commercialization. In this part, financial model is built to perform the NPV analysis. NPV is forecasted at
36.25M in the 4th year. Robust design, product release map and supply chain management are also be perform for our
product in the project.
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Exhibit a: Function Structure Diagram
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iii. Time Phase Plan
Date

Task

October 3, 2012

First group meeting
Team building exercise
Decide on technology/ product domain

October 4, 2012

Preliminary Project Proposal due: technology domain & time phased plan

October 8, 2012

Group meeting

October 16, 2012

Group meeting with Subhas Desa
Project Proposal/Preliminary Phase I due: Business goals, developmental goals,
market needs analysis, preliminary market sizing (revenue map), competitive analysis
(industry/market landscape), proposed technology strategy & marketing strategy

October 23, 2012

Group meeting

October 30, 2012

Group meeting
Create HOQ
Group meeting with Subhas Desa
Phase I due: Technology Strategy, overall developmental goals, market sizing (revenue
map), market customer needs analysis, competitive analysis, proposed marketing strategy
& preliminary aggregate project plan

November 1, 2012

Homework #5 due: HOQ

November 6, 2012

Group meeting (CANCELED DUE TO MIDTERM), see email

November 13, 2012

Group meeting with Subhas Desa
Phase II due: Activities Matrix, GANTT, PERT, CMP, aggregate project plan, HOQ, Reverse
Engineering, preliminary conceptual design

November 20, 2012

Group meeting

November 27, 2012

Group meeting with Subhas Desa
Phase III due: Product conceptual design, product platform/line strategy, economic/
financial analysis, failure modes and effects analysis, robust design

December 4, 2012

Phase IV due: Integration, final report, final presentation
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1. Management
Company Analysis:
First layer of tasks in the Integrated Development Strategy Framework (IDSF), which comprise of defining the Vision,
Mission, Technology Strategy, Product and Market Strategy, Competitive Strategy, and lastly the Business Goals of the
company. These strategies and definitions are to help us develop the future Developmental Goals for the company.

Vision
It is the goal of our company to create virtual solutions to help solve major problems in the real world. We are currently a
leader in 3D design software, newly focusing on social collaboration to improve the product development process.

Mission Statement
Vision: To allow online shoppers to try on clothes virtually, remotely, and efficiently. Our product will allow clothing
shoppers to create their own unique online avatars with extensive user-defined characteristics. We also intend to create
a comprehensive shopping environment where manufacturers/retailers and customers can meet. It is also crucial that
clothing is presented in a way that it is true to size and fit.
Benefit Proposition: Online shopping has become increasingly popular over the past decades due to its convenience and
efficiency. Influential e-Commerce sites, such as Amazon and E-bay are good examples. However, the apparel industry
so far has not reaped the benefits from online sales. Perceptions of physical items can make buying clothing online
difficult. At present, trying on clothes at a brick-in-mortar store is the only acceptable solution for most shoppers.
However, this traditional method turns out to be time consuming and costly. Retailers find it difficult to get their products
to the right consumers. This causes excess cost in transportation and inventory.
Target Markets: As both online shopping and apparel sales continuously attract new users, our business has a huge
potential market a large target user group. As a new entrant to the apparel industry our competitive strategy will be
focused.

Technology Strategy
Main objective: To design an all encompassing virtual environment for apparel sellers and buyers to me where buyers can
virtually try on clothing true to size and fit using an avatar replica of themselves.
Plan: Research technologies, 3D CAD design software, robotics & 3D scanning.
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Exhibit 1.1: Technology Strategy Map

Our product contains 4 parts:
1.

A Full Body Scanner, which captures the customer's holistic body measurements and facial data (photograph).

2.

A smart card/ usb device which stores the body measurements and facial data as captured by the Body Scanner.

3.

A back-end service which collects clothing samples from various garment companies and uses the shape-changing
robotic mannequin to capture images corresponding to every combination of apparel-and-body-measurement.

4.

A web based tool that extracts body-measurements and facial data from the smart card/usb-device and renders it
as a 3-D Avatar, by combing the measurements with the appropriate photographs of the robotic mannequin wearing
the costume selected by the user.

Among the fours, 2 can be easily solved by information technology. And there is no special strategy for them. The other
threes belong to two main technologies: Computer Vision and Computer Graphic. Computer Vision technology is used
to capture the user’s body information(1) and clothing information(3); Computer Graphic technology is used to show the
3D virtual effect of virtual fitting(4).
Exhibit 1.2: Brief introduction of Computer Vision and Computer Graphic
Computer Vision Computer vision is a field that includes methods for acquiring, processing, analyzing, and
understanding images and, in general, high-dimensional data from the real world in order to
produce numerical or symbolic information, e.g., in the forms of decisions. A theme in the
development of this field has been to duplicate the abilities of human vision by electronically
perceiving and understanding an image. This image understanding can be seen as the
disentangling of symbolic information from image data using models constructed with the aid of
geometry, physics, statistics, and learning theory.[5] Computer vision has also been described as
the enterprise of automating and integrating a wide range of processes and representations for
vision perception.
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Computer

Computer graphics are graphics created using computers and, more generally, the representation

Graphic

and manipulation of image data by a computer with help from specialized software and hardware.
The development of computer graphics has made computers easier to interact with, and better
for understanding and interpreting many types of data. Developments in computer graphics have
had a profound impact on many types of media and have revolutionized animation, movies and
the video game industry.

The technology is well-developed in this area. However, we can write patent of our system to get the advantage of
technology.

Product/Market Strategy
Objective: We want to create the ultimate platform for retailers who are looking to solve fit and sizing issues when selling
apparel online.
Plan: We will research existing company Dassault Systems, an existing 3D design firm to better understand the existing
market segments and the market segment we are trying to enter.
Using propriety apparel CAD software and computer vision/ graphic technology, our body scanning solution can extract
hundreds of core body measurements in several seconds. Consumers can use our platform, or their PC, to scan
themselves at home and instantly “try-on” clothes and accessories items and see a 3D image of how the garment will fit
their body. Our product makes the customers never have to wait in a dressing room line that seems a mile long, and
never have to return something that fits weirdly because you just didn’t feel like trying it on. They can browse specific
collections (such as looking through all the new Fall trends), change background settings (there’s skiing, red carpet
and more), and even turn around and look at themselves from different angles (maybe limited).
In addition, without knowing how clothing item will fit their own body and in what size, consumers often purchase
multiple sizes of the same style, try them on at home, and return the other sizes. Therefore, comparing with our
competitors, our customers can receive size recommendations and a fit analysis that helps them order the
right size by using our platform.
Moreover, our product can help our customers (apparel retailers, department stores, and e-commerce platform providers)
greatly reduce online shopping return rates, increase conversions, build brand loyalty, and ultimately eliminate the largest
barrier to online sales.
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Exhibit 1.3: Product Segment Map

Competitive Strategy
Exhibit 1.4: Source of Competitive Advantage

Target Market

Market Wide

Particular Segment

Unique Product

1. Differentiated Strategy

Low Cost

2. Cost Leadership

3. Focus Strategy

As a company emerging into the online apparel market we are taking a focused strategy. Concentrating on consumers
and retailers for high-end apparel. Once we have a significant portion of our intended market, we can easily expand.

Business Goals
Objective: Define a set of business goals for the current and upcomming year.
Plan: Based on preliminary marketing research, and research pertaining to Dassault Systems,TC2 and other companies,
we extrapolate reasonable business goals.
Nowadays, though there are some small companies provide the service of Dressing Avatar, it is still a new market for
developing.
We can find online apparel sales forecast from: http://fashiontech.wordpress.com/#jp-carousel-2738
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Our product is a tool-provider for on-line apparel sales. Suppose fitting market is 1% of the whole online apparel market,
we make the estimation of the market demand. We also search revenue data of other competitors. However, most of
these companies are not public company.. So there are not none of them release this kind of data on the internet.
Though Dassault Systems is a public company, we cannot get the revenue of it at growing stage. However, we have the
goal to reach over 50% of the market share in two years. We set our quarter revenue goals based on that goal. Here is
our estimation of demand, sales revenue goal, and profit goal for the next two year:
Exhibit 1.5: Estimation of Demand, Sales Revenue Goal and Profit Goal
Estimated Demand(1000$)

Our Sales Revenue Goal(1000$)

Quarter1/2013

20

1

Quarter2/2013

30

3

Quarter3/2013

50

8

Quarter4/2013

80

15

Quarter1/2014

120

30

Quarter2/2014

200

60

Quarter3/2014

300

150

Quarter4/2014

500

270

It is found at the end of 2014, our goal is over 50% of the market demand.
Exhibit 1.6: Statistics of Sales Revenue Goal
Sales Revenue Goal(1000$)
Annual Growth

1788.9%

Average Quarter Growth

126.3%

1st quarter growth compared with the same period of last year

2900.0%

2nd quarter growth compared with the same period of last year

1900.0%

3rd quarter growth compared with the same period of last year

1775.0%

4th quarter growth compared with the same period of last year

1700%

That is the statistic data of our revenue. We list annual growth, quarter growth and quarter growth compared with the
same period of last year. We can find that the growth of our company is fast. Annual Growth is 1788.9%.
Exhibit 1.7: Company Size (Number of Employees)
Research & Devel-

Marketing

Customer Service

Others

All

opment
Quarter1/2013

3

10

20

20

53

Quarter2/2013

10

30

80

30

150
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Quarter3/2013

15

60

150

50

275

Quarter4/2013

20

100

200

70

390

Quarter1/2014

30

180

250

100

560

Quarter2/2014

40

280

300

120

740

Quarter3/2014

50

350

350

120

870

Quarter4/2014

50

380

350

120

900

As the growth of our company, we need to hire more and more employees to expand our business. We plan to establish
a 50 people of Research & Development team at the end of 2014. The team grows gradually. We also need to increase
our marketing team size, but in a more rapid rate. As our product occupies the market, we should increase Customer
Service team. That’s a important part for us to maintain good relationship with customers, helping them solving
problems, surveying their attitude toward our product, and so on. Over all, we plan to establish a company with 900
hundred people in two years.
Exhibit 1.8: Market Shares

Right now we have not release our product yet. However, based on our advantage of technology, our ultimate goal of
market share should be over 50%. We plan to reach the goal in 2 year.

Developmental Goals
Objective: Based on our company Vision, Mission, Technology Strategy, Product and Market Strategy, Competitive
Strategy, and Business Goals we will set appropriate developmental goals.
Plan: Our goal is, over time, to have our products be prolific and be around as a new way for consumers to shop and see
what the new trends are. Our technologies and products can be improved in these aspects:
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1. Introduce clothes’ pattern and fabric characteristics.
Our virtual fitting room is now able to replace the need for size charts or fit guides. Using our products, consumers can
visually access how a garment fits on their body. However, we want to introduce the factors like clothes’ pattern and
fabric to accurately duplicate the drape of any style by simulating the unique garment’s pattern and unique fabric
characteristics on the shape of the consumers’ body, and then display the output in the online fitting room.
2. Adopt more advanced 3D product visualization.
Adding a product visualization component, whether it be zoom, or simply the ability to see a garment in other views,
gives the consumers a more intimate feel for garment color, feel, and fit. However until now, all added components have
been 2D, with images from a few angles. 3D product visualization allows the user to examine the garment in full detail
from any angle. Consumers can Rotate, Pan, and Zoom to view in details.
3. Integrate with social networks.
We hope consumers can use their avatar to try clothing on in the virtual fitting room, and take pictures of themselves and
then share these pictures from the virtual fitting room with friends and family on Facebook and other social networking
platforms.
4. Expand to other industries.
We want to improve and expand our technologies and product to other industries, such as automobile. For instance, car
manufacturers can work with variations of our improved platform to put customers inside vehicles.
5. Business/market sharing goals (refer to the previous business goals).

Market Needs Analysis:
Objective: Analysis the market(s) for our product and establish customer needs that our product can fill.
Plan: Research the online market and the online apparel market. Make predictions of future growth and opportunity. It is
our belief that our product fills a huge void in both these markets.
1. Online shopping market
The steady growth in the number of web shoppers also is helping to boost e-commerce sales. According to the
research from eMarketer, the expense that U.S. consumers will spend on online shopping in 2016 is 361.9, up
61.4% from 224.2 million in 2012. The predicated US online sales are going to reach $ 279 Billion US dollars in 2015
with annual growth more than 19%.
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Exhibit 1.9: US Online Sales Growth 2008-2015

2. Online cloth sales
More and more consumers choose to buy cloth online. In 2010 online clothing, accessory, and footwear sales beat
computer sales for the first time, accounting for $18.3 billion for clothes compared to $17.2 billion for computers.
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Exhibit 1.10: Apparel & Accessories Online Sales

Another fact is that digital media has a rapidly growing impact on consumers shopping decisions, according to a recent
report by Google http://googlemobileads.blogspot.com/2012/08/mobile-and-video-ace-this-years-back-to.html. The
usage of digital media devices brings consumer valuable references for purchasing, e.g. reading reviews, ratings, find
deals and so on. The report also discusses the influence of digital media on online apparel shopping and points out that
the hard thing for online apparel is fitting. Currently customers do the “virtual fitting” through watching apparel Youtube
videos which are provided by other customers with description, try-on and recommendations.
According to Forrester Research projections, more than half of apparel sales will be influenced by online sources by the
end of 2012(http://marketingland.com/study-mobile-and-video-are-key-drivers-of-apparel-

purchases-18927 ). Below is a graph showing the influences of web resources.
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Exhibit 1.11: Apparel Retail Sales Forecast

It can be seen from the graph that the web resources will become a more dominating factor on shopping convert as a
result of evolution of digital media technologies.
Based on the above discussion, online apparel shopping has become increasingly popular and fitting has posed
challenges on this trend. The proposed dressing avatar technology will solve the fitting issue and helps to further boost
the online apparel sales.
1. Growth Trend
Both online shopping in general as well as the online cloth shopping growth rate will continue to remain at the 15%-20%
annual growth level for the next few years.
2. Problems?
Why consumers are reluctant to buy clothes online?
Of those who don’t buy clothes online, 72 percent say they’re afraid they won’t get a good fit according to Forrester
Research.
Also it is reported that the return rate for online cloth is more than 20% usually due to size issues.
3. Our opportunity and edge
The market:
Dressing Avatar exactly fit into the market need for online cloth fitting. More potential cloth buyers will choose to
purchase online with the help of our dressing avatar; even the current online cloth buyers will be eager to have their
figures measures which would improve their online shopping experience further.
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In turn, the introduction and popularization of dressing avatar concept will boost online cloth shopping and the entire e
commerce market more.
Technology:
Our company is specialized in Gaming Devices, Motion Sensing Device and 3D images and has commercialized several
successful products. Our knowledge base covers computer graphics, computer vision, human computer interaction and
robotics, which enables us to deliver the dressing avatar with the most advanced technology.
Distribution channels:
Mostly, the potential customers will be online retailers.

-!

Our company has solid relationship with major online retailers like, Amazon.com for our previous products

-!

Develop partnership with other online cloth retailers , e.g. GAP and Macy’s

-!

Also our product and service will be available to individual consumers.

Market sizing (revenue map)
The financial data of our firm is represented in the revenue map as bellow: (data end in Oct, 2012) We expect the growth
3D Body scanner will follow and exceed the growth trend of 3D software.
Exhibit 1.12: Revenue Map

Competitive Analysis:
Industry/Market
Objective: Complete a competitive analysis using the porter model to evaluate the industry/market for the online apparel
industry, specifically the new market for virtual fitting.
Plan: Research existing companies and start-up firms competing in this market. Isolate buyers and suppliers as well as
substitutes and complements.
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Because this is a fairly new market, we will be assuming established firms are the competitors and any new firms are
entrants. Suppliers and buyers are indicated for the fully integrated product which includes 3D CAD software, robotic
mannequin and body scanning devices.
Exhibit 1.13: Five-Forces Analysis to create an Industry/Market landscape
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Exhibit 1.14: Structural Analysis Table
Force

Key

Analysis

Intensity of

Actions

Determinants

Force

Rivalry

Concentrate(bo Different competitors offer full body

Medium to

It is crucial to choose the

between

dy scanning,

scanners with different accuracies and

high

right scanning technology

competitors

Virtual fitting

capabilities.

capabilities)

to achieve accuracy, cost
efficiency. Also, customer

Some competitors use the relatively

privacy needs to be

cheaper method of scanning using

respected with the data in

Microsoft Kinect.

question.

Others sell, virtual closets based on 2D
imaging using Kinect.

Barriers to

Size

Multiple players

Acquiring key

Acquiring tie-ups with garment retailers is

contracts

crucial.

Brand

High brand identity of the retail customer High

Needs disruptive

required

technology and

Large initial investment required

revolutionary business

entry
Capital

model to establish itself in

Requirement

Threat of

Switching

Gaining trust and getting customers to

customers

be comfortable with the new technology

Switching costs Switching costs and convenience issues

Substitutes

might push customers away from online

the market.

Medium -

Making maximum use of

High

augmented reality

apparel shopping. On the other hand

techniques to fill in the

online shoppers may prefer entering their

missing human

own measurements to avoid undergoing

component would help.

scanning.

Aggressive marketing

Disruptive

New technologies like, portable body

promoting the

Technology

scanning, 3-D printing, etc. may excite

advantages of scanning

customers

versus traditional ways of
body measurement
required.

Supplier
Power

Concentration

There are a few specialized suppliers for

Medium to

Technologies are very

each category namely - 3D Profilo-

High

proprietary and would be

meters and Laser Interferometers which

highly specialized.

are used in white light interferometry, 2D
and 3D CAD/CAM fashion design
software, and electro-active polymer
products
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Size

While the suppliers for the white light
scanning technology and CAD/CAM
software are medium sized, the polymer
supply companies are usually large.

Buyer Power Concentration

Consumer concentration is very high due Low-

Market for online retailing

to the proliferation of the internet.

is huge. Online retailers

Medium

make up 1/4 of retail

World Retail Data & Statistics 2008/2009

market; Currently soft

Internet retailing counts for 25.93% of

goods market is only a

the retail industry

Influence of

small portion of that.

There are potential secondary buyers in

Buyers have very few

manufacturers, designers, stylists too.

options and a huge need.

Size

Large

Sales

Collaborating with Data Analytics

Medium

Avenue for additional

complement Augmentation

companies can help customers find

revenue though

ary

better fitting apparel and even deals

advertisements.

companies

faster and more accurately.
Tying up with Travel and Lifestyle product
companies can help, as they might want
to advertise their products and
destinations alongside the customer
avatars on the web tool.

High-Level HOQ/Aggregate Project Plan:
Product 1: R&D
The R&D for dressing avatar keeps going on as our product explores the market in more depth and breadth. We are
fulfilling the R&D through two stages, each of which will be detailed as below. In the end, there will be a summary for the
expenditure for each stage.
Core Product Stage:
The objective of this stage is focused on developing the core function required by our dressing avatar. The product
should deliver the following functionality,
1.

recover the 3D shape/measurement of human body

2.

allow user to try-on virtually

Regarding the first functionality, there are several technology alternatives which come at different accuracy and cost.
They are listed in the table for the ease of side-by-side comparison.
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Exhibit 1.15: R&D Comparison
Technology Approach

3D Recovery

Efficiency

Implementation

Accuracy
Body Scanner

High

based on laser scanning

Cost

Barrier
Fast in recovering the

Easy

High

3D shape

the hardware is expensive

technology
Microsoft Kinect

Intermediate

Intermediate

Hard - involving

Intermediate

based on computer vi-

sophisticated

the hardware is cheap; the

sion technology

computer vision

primary expenditure would

technologies

be the intelligent power

As the proposed product is intended for online apparel shoppers, it is necessary to manage the cost to be as affordable
as possible. Compared to Body Scanner approach, the Microsoft Kinect approach has a higher technology barrier and
hence will incur higher investment on hiring intelligence. However, as the hardware it builds on costs much less than laser
scanner which is used by Body Scanner approach. Besides, according to our study, the Kinect technology can achieve
pleasant 3D recovery accuracy. Overall, the Microsoft Kinect technology is superior to Body Scanner for our problem
and will adopted in the product.
Regarding the second functionality, we are going to realize it through computer graphics technologies. Here are the major
challenges to overcome,
1.

render the effect of putting on apparel on 3D human body

2.

allow user to interact with the rendered model.

The first challenge can be overcome by leveraging the stage-of-the-art of the computer graphics algorithms. Thanks to
the superior performance of most recent display hardware, the rendering process can be performed efficiently. The second challenge can be handled by mature 3D interaction technologies which are relatively less sophisticated.
Extension Stage:
As our core product - dressing avatar succeeds and establishes significant customer basis, our company is planning to
further explore the market and diversify the customer segments. As dressing avatar can create a virtual space for the
customer, it is natural to extend this feature to other usage scenarios. One of these extended scenarios would be gaming, as Kinect itself serves an essential component for Microsoft gaming platform. The dressing avatar technique can be
integrated into the gaming marking in the following ways,
1.

Dressing API service. Our product provide Application Programming Interface for game makers. By calling our service, the roles in their games can change dresses easily.

2.

Developing our own games. As online shopping is a trending Internet activity, it would be useful to create a 3D virtual
world where users can interact in a way they do in real world.

The first way is technically easier and less risky. It actually is a basis for the second way and hence should be tried first. If
it is recognized by existing game makers, the company can move on to the second way.
Exhibit 1.16: R&D Budget
Stage

Expenditure Projections($)

Developing Time(Month)

Total Cost($)

Core Product
Stage

Hardware: 10,000
Manpower: 300,000

6

310,000

Extension Stage

Manpower: 300,000

6

300,000
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Product 2: Platform
1. Developmental goals
We want to create the ultimate platform for retailers who are looking to solve fit and sizing issues when sell apparel
online. And, we develop one advanced dressing avatar, which could get the correct body information after using this
avatar platform. And, the platform could help retailers buy clothes on line and lower the return back rate of the on-line
shopping. Through using this dressing avatar platform, consumers could buy clothes more efficiently and more correct to
get their suitable clothes. It can be concluded into the following points:

-

More convenient for on-line shopping

-

More accurate for buying clothes on-line

2. Your market needs analysis
With the high development of on-line shopping, more and more people would like to buy clothes on-line. However, the
return back percentage is about 40%. So, developing an effective dressing avatar is useful. It could help consumers buy
clothes on-line more accurate and will increase the number of shopping on-line. So, it has a great needs for on-line
shopping related companies.
3. Your technology, market, and competitive strategies
Using propriety apparel CAD software and computer vision/ graphic technology, our body scanning solution can extract
hundreds of core body measurements in several seconds. Consumers can use our platform, or their PC, to scan
themselves at home and instantly “try-on” clothes and accessories items and see a 3D image of how the garment will fit
their body. Our product makes the customers never have to wait in a dressing room line that seems a mile long, and
never have to return something that fits weirdly because you just didn’t feel like trying it on. They can browse specific
collections (such as looking through all the new Fall trends), change background settings (there’s skiing, red carpet
and more), and even turn around and look at themselves from different angles (maybe limited).
Exhibit 1.17: Platform DA

PS: In the platform, we can
put 3D technology rather than only 2D image. So, the cost of 3D technology is about $M, and it has a 90% of good
feedback. If the feedback is good, the profit is about $N. If we use only 2D image technology, the profit is about $Q
If Yes(3D technology): Profit= 90%* $M + 10%*(-$N)
If no: Profit is $Q
The $M,$N,$Q can be evaluated
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Product 3: Derivative
There are applications for 3D body scanner outside the apparel industry. The airline, automobile, and tractor industries
have used scan data to develop seats that are optimized for the highest number of body types. The entertainment
industry has used scans to develop animations, most recently of sports stars for video games. Health clubs have applied
body scan technology to evaluate the effects of workout programs using "before" and "after" comparisons.
The application of 3D body scanner in Gyms and Sports
You can individually adapt the training program for each person by appropriately evaluating her scan data with respect to
the type of sport. Purposeful muscle building makes it possible to achieve fast and efficient training results. The progress
of the training can be controlled with scans by using our body scanner, as well as corresponding before/after
comparisons. Also, the success of training can be evaluated this way. In addition, fitness and exercise equipment in gym
or health clubs needs to be perfectly adapted to each individual person based on their own body habitus - otherwise
they will not succeed. Our 3D body scanner makes it possible, e.g., to determine the individual seat position for their
bicycles - this guarantees an enjoyable ride.
Moreover, body scanning can be used as a means for assessing nutritional status and health risks. Health risk has been
shown to be highly correlated with one’s body habitus, such as body shape, size and disposition as well as the
perception of the body. Assessing body habitus has become the standard way of identifying and intervening in health
risks. Traditional methods for assessing the body include circumference measurements like the waist to hip ratio, waist
circumference, thigh girth, neck girth, maximal hip girth and mid-arm muscle circumferences. Such measures have been
used for predicting health risk. However, one of the problems with such measures is the inaccuracy with which the
measures are made. Traditional methods of collecting this data are time-consuming, fraught with observer errors and
require physical touching. Our body scanning technology is able to offer a fast, reliable, accurate and cost effective
device for body habitus assessment with no touching of the subject whatsoever.
Gym 3D body scanner system may include these components:
Exhibit 1.18: Derivative :3D Scanner Components
Type

Components

Provided by core products?

Hardware

Booth or poles

Yes

Sensors

Yes

Cameras

Yes

Light source

Yes

Server (operating environment): CPU, OS, RAM, HDD, Graphics,

Yes

Interfaces
Software

3D algorithm

Yes

Sensor technology

Yes

Data processing system

Yes

3D body shape visualization system

Yes

Body sizing survey

Yes

Database

Yes

Professional training advising system

No

TIM 205 Management of Technology

21

Cost
From the above table, we can see that most of the hardware equipment and software development technologies are
already included in our core products. Thus, the development cost of this special version of 3d body scanner for gym/
health clubs mostly focus on professional training advising system. The goal of this advising system should include: 1.
evaluate clients’ physical condition and help them select exercises appropriate for a personalized condition routine, 2.
advise clients on techniques and pace and motivate them to exert themselves appropriately, and 3. be capable of
offering counseling on dietary and nutritional matters.
The simplified workflow of this professional training advising system is something like this:
Exhibit 1.19: Derivative workflow

According to the software/program development cycle shown below, we estimate the development cost should be 0.5-1
million.
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Exhibit 1.20: Derivative Software/Program Development Cycle

Expected monetary value (EMV)
Fitness has been a growth industry during the past couple decades. U.S. health club industry revenue reached $21.4
billion as memberships totaled 51.4 million in 2011, according to the International Health, Racquet & Sports club
Association (IHRSA). This industry is expected to grow at an average annual rate of 2.3% over the same time period.
Together, revenue from fitness clubs, pilates and yoga studios, boxing gyms and clubs is expected to total $45.2 billion in
[1]
2012 . Therefore, if our products for gym/health clubs can be developed and released successfully, the corresponding
market size may reach up to $45 million.
If this advising system can be developed successfully, it would be beneficial to our company and yield additional revenue
of $45M. Suppose that there’s 60% chance that we can design and develop the advising system successfully, that mean
this software package can pass the system testing. Furthermore, we need to find some potential customers (gyms or
health clubs) to conduct user acceptance testing. An additional $500,000 will be required to provide the “release
candidate” version to these selected customers. It is estimated that there is a 20% chance that customer are not
satisfied with our product, and thus we need to return to R&D stage and make some improvements.
We make a decision analysis by constructing a decision tree, and the expected monetary value calculated based on the
following DT is $20.3M.
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Exhibit 1.21: Derivative DA

[1] http://www.ibisworld.com/Common/MediaCenter/Fitness%20Sector%20Trends.pdf

Product 4: Enhancement
For all the previous products, whether or not the body scanner measures and reflects the body data of customers
precisely will dramatically influence customer experience. If we can develop such technology that improve the precision
to a satisfactory level, and integrate this new technology into all our previous products, we can better meet customer
needs and thus have a potentially big revenue increase. Also we can apply for patent of this technology, and it can be
authorized to some partnership or enterprise level customers. By selling patent, it could be another potential market, as
nowadays lots of customers, either enterprise or individual, have a demanding and increasing requirements for precision
of measurement.
Market analysis
In both industry and scientific area, precision improvement is a key factor for long. It has been widely discussed and
analyzed in areas of health, aerospace, electronics, entertainment, and so on[1]. Specifically, in our product context,
users have been long expecting some equipment that can reflect his/her “true” body information, without which the
personalized service will be very unrealistic. Also, many enterprises also want this kind of technology to help them identify
the data of objects, for example, the Kinect sensor of Xbox, the sensor to detect the geologic structure, the body sensor
for health inspection, etc. So this technology will have a promising market and revenue.
User experience analysis
The following figure shows the relationship between precision (in mm) and customer experience. We can find that when
precision is better than 5mm, the experience of the user is almost the same with “perfect” accuracy. However, the
experience drops dramatically when the accuracy is worse than 10mm.
Exhibit 1.22: Enhancement Precision Chart
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Developmental Goals
Develop technologies to improve the precision of our body scanner and enhance customer experience, and get patent
out of these technologies.
Cost and Expected Revenue
From the description above, we can see that the development cost for this product (in a form of new technology) lays at
the research and design cost. We need to hire and pay for research scientist from both computer hardware and software
area to work on this problem. As we already have the hardware equipment needed for doing this researching and
developing, the equipment cost is very little and thus can be ignored here. The potential risk is that there might be no
results produced even if we invest a lot into this product. We estimate the development cost of this product to be 2.5
million.
As discussed in the previous part, precision enhancement has a prospect for widespread use, and the market needs for
this technology is incredibly huge. Based on this scenario, we believe the expected revenue can reach up to $50 million if
the research and development succeed.
Decision analysis for EMV
We suppose there is a probability of 40% to create this new technology. The research and development cost is 2.5
million. If succeed in developing new technology, the revenue will be 50 million.
Go through the decision analysis process:
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Exhibit 1.23: Enhancement DA

Payoff = 47.5*p +
(-2.5)*(1-p) = $50p-2.5M

Payoff = $0M

Choose the option (decision) that maximizes value
When p=0.4, 50p-2.5 = 50*0.4 -2.5=17.5M > 0M
So we should do this research and development when p=0.4
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Actually, when we set the payoff for two decisions equal, 50p-2.5 = 0, we get p = 0.05
This means if p>0.05, we should research and development this new technology.
If p<0.05, we should not research and development this new technology.
So the expected monetary value is 17.5 million when the probability of succeed in researching and developing the
technology is 40%.
[1] http://www.coxmanufacturing.com/machining_industry/index.htmProject Mix

Development Funnel
Exhibit 1.24: Project Mix

Projects

Cost

EMV

Cumulative
Cost

1

2

1

2

3

4

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

0

0

0

0

1

1

1

0

0

610

1

0

1

0

610

1

0

0

1

610

0

1

1

0

200

0

1

0

1

200

0

0

1

1

1

1

1

0

610

200

1

1

0

1

610

200

1

0

1

1

610

0

1

1

1

1

1

1

1

3

4

610

1

2

3

0

0

610

50M

200

86M

500

20.3M

110

17.5M

810

136M

1110

70.3M

720

67.5M

700

106.3M

17.5M

310

103.5M

17.5M

610

37.8M

1310

156.3M

17.5M

920

153.5M

20.3M

17.5M

1220

87.8M

86M

20.3M

17.5M

810

123.8M

86M

20.3M

17.5M

1420

173.8M

86M
500

20.3M
110

200

17.5M
50M

500

86M

50M
110

20.3M

50M

500

17.5M
86M

110
500

610

4

50M
200

20.3M

86M

110

500

20.3M
50M

86M

110

50M

86M

500

110

50M

200

500

110

200

500

110

50M

EMV

20.3M

Based on our budgetary constraint of 1 million dollars, our product mix to maximize EMV is: P1 R&D, P2 Platform & P4
Enhancement.
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Project Planning:
Activities Matrix
Create activity matrix.
1.

Define the problem

Create Activity Matrix for Dressing Avatar project.
2.

3.

Plan the treatment of the problem
2.1.

Define the list of tasks

2.2.

Determine the dependencies between the tasks

2.3.

Create the activity matrix

Execute the plan

Exhibit 1.25: List of Tasks

Phase 2

Phase 3

Notion

List of Tasks

A

House of Quality

B

Aggregate Project Plan

C

Reverse Engineering

D

Preliminary Conceptual Design

E

Product Conceptual Design

F

Product Platform/Line Strategy

G

Economic/Financial Analysis

H

Failure Modes and Effects Analysis

I

Robust Design

Dependencies:
-

Activities C, A, D, E, F are sequential tasks.

-

Activities B and G are sequential tasks.

-

Activities H and I are coupled tasks.

-

Activities B and C are independent tasks.
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Exhibit 1.26: Activity Matrix
A

H

I

H

H

X

I

X

I

A

B

A

B

C

D

E

G

X
B

C

C

D

X

X

D

E

X

X

X

E

F

X

X

X

X

G

4.

F

X

F
G

Check work

√ List of tasks is complete.
√ Dependencies between tasks are correct.
√ Activity Matrix is complete.
5.

Learn and generalize

During project planning, it is essential to create a list of tasks and determine their relationships before creating the project
plan. Activity Matrix is a helpful tool for complete the work and get the plan right; it is especially useful while handling
large projects with many tasks.

GANTT Chart
DEFINE goals and objectives for your analysis:
Create a schedule of tasks using the Gantt chart, which also shows
1. Start date and finish date of each task.
2. Duration of each task, and
3. Progress made on each task at any given point in time.
PLAN the treatment of the problem:
Logical Steps:
1.

Get tasks information from Activity Matrix.

2.

Estimate start date and end data of each task.

3.

Draw a horizontal bar to represent the start and end of each task, and then fill in a proportion of each bar

according to the fraction of the task which is completed.
Information needed:
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1.

Activity matrix

2.

Duration of each task

Assumptions needed:
This Gantt chart is for project phase II and phase III only.
EXECUTE the plan:
1. Task list:

-

House of Quality

-

Aggregate Project Plan

-

Reverse Engineering

-

Preliminary Conceptual Design

-

Product Conceptual Design

-

Product Platform/Line Strategy

-

Economic/Financial Analysis

-

Failure Modes and Effects Analysis

-

Robust Design

2. Gantt chart:
Exhibit 1.27: GANTT Chart

CHECK your work:
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From the above Gantt chart, the tasks we have already done include 1. Reverse Engineering, 2. House of Quality, 3.
Aggregate Project Plan, and 4. Preliminary Conceptual Design. In the next two weeks, we will complete task 5, 6, 7, 8,
and 9.
LEARN and generalize:
Gantt chart is a good tool for representing the timing of our project’s tasks.

Pert/CPM
DEFINE goals and objectives for your analysis:
1.

Create a schedule of tasks using the PERT chart, which shows the logic flow of tasks.

2.

Identify the critical path for the project.

PLAN the treatment of the problem:
Logical Steps:
1.

Get tasks information from Activity Matrix and Gantt Chart

2.

Organize the tasks in sequence and draw horizontal flow chart to represent it.

3.

Identify critical path for project

Information needed:
1.

Activity matrix

2.

Gantt Chart

Assumptions needed:
This PERT chart and critical path is for project phase II and phase III only.
EXECUTE the plan:
From Activity Matrix and Gantt chart, we can get task list and schedule of tasks as follows:
Task list:

-

House of Quality

-

Aggregate Project Plan

-

Reverse Engineering

-

Preliminary Conceptual Design

-

Product Conceptual Design

-

Product Platform/Line Strategy
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-

Economic/Financial Analysis

-

Failure Modes and Effects Analysis

-

Robust Design

Exhibit 1.28: PERT Chart

Critical path
Reverse Engineering  House of Quality/ Aggregate Project Plan  Preliminary Conceptual Design  Economic/
Financial Analysis  Robust Design
Comment:
Product Conceptual Design and Product Platform/Line Strategy are sequential tasks, which are both performed
concurrently with Economic/Financial Analysis.
Failure Modes and Effects Analysis has a slack of one day
CHECK your work:
From the above Gantt chart, the tasks we have already done include Reverse Engineering, House of Quality, Aggregate
Project Plan, and Preliminary Conceptual Design. In the next two weeks, we will complete task the other tasks following
the PERT chart.
LEARN and generalize:
PERT chart is a good tool for identifying the logic flow and critical path for the project.
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2. Development
Quality Function Deployment:
House of Quality (HOQ):
Exhibit 2.1: HOQ

Customer Needs
Derive the relevant customer needs.

-

Accuracy of captured dimensions
Accuracy of looks of Avatar
Easy-to-use customizable Avatar
Enhanced shopping experience
Reasonable Price
Short Scan Time
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-

Safe, private self-scanning

Make a structured and prioritized list of customer needs for the intended product based on market research and assess
the importance of each need.
Exhibit 2.2: Structured List
Primary
Good operation in use

Secondary
Reliability

Tertiary
Accuracy of captured dimensions
Accuracy of looks of Avatar
Easy-to-use customizable Avatar
Enhanced shopping experience

Economical

Reasonable Price

Operation

Short Scan Time
Safe, private self-scanning

Exhibit 2.3: Prioritized List
Customer needs

Importance

Accuracy of captured dimensions

8/10

Accuracy of looks of Avatar

8/10

Easy-to-use customizable Avatar

6/10

Enhanced shopping experience

6/10

Reasonable Price

8/10

Short Scan Time

7/10

Safe, private self-scanning

10/10

Technical metrics
Derive the relevant technical metrics.

-

Booth Size
Area of scanner
Circumferential Accuracy
Data grid point density
Scan duration
Data density
Scan volume
Scan views
Easy to use interface
Number of sensors
Number of cores in scanner CPU
Reliability of Database Infrastructure
Speed of access to Database
Scalability of the infrastructure
Power
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Make a list of the technical specifications or metrics, and assess the importance of each metric.
Exhibit 2.4: Technical Metrics
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Exhibit 2.5: Correlation Matrix
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Exhibit 2.6: Dependencies
TM1

TM1

++

TM2

++

TM2

TM3

++

TM3

+

TM4

+

TM5

TM4

TM5

TM6

TM7

TM8

TM9

TM1

TM1

TM1

TM1

TM1

TM1

0

1

2

3

4

5

+

+

+

++

++

+

+

+

+

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

++

TM6

+

+

++

++

++

++

++

++

++

TM7

+

+

++

++

++

++

++

++

++

++

++

++

++

++

++

TM8
TM9
TM10

++
++

++

++

++

++

++

TM11

++
++

+

-

-

+

++

+

-

-

-

++

+

++

+

++

++

++

TM12

+

-

+

++

-

-

++

TM13

-

-

++

-

++

-

++

-

-

++

-

-

++

++

+

++

++

++

++

++

++

TM14
TM15

+
++

+

++

++

Correlation scales:
++: strong positive correlation
+: positive correlation
-: negative correlation
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Benchmarking
Assess these competing products from the view of customers (customer benchmarking) using a convenient scale.
Scale: 0-worst 5-best
Exhibit 2.7: Customer Benchmarking
Customer needs

Our com-

Accuracy of captured dimensions
Accuracy of looks of Avatar
Easy-to-use customizable Avatar
Enhanced shopping experience

pany

Human
Styku

TC2

Clothia

Solutions

Swivel

Retail

4

4

5

3

5

3

5

0

4

0

3

0

5

0

4

0

3

0

4

3

4

3

5

3

Reasonable Price

5

5

2

5

3

5

Short Scan Time

4

3

1

4

3

4

Safe, private self-scanning

4

3

3

3

3

3

Assess these products from a technical standpoint (technical benchmarking) using engineering units of measurement.
Exhibit 2.8: Technical Benchmarking
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Targets
Use the HOQ to set targets for customer needs, and targets for the engineering or technical specifications.
Based on the HOQ of dressing avatar, we conclude that:
Targeted customer specifications:
- Accuracy of looks of Avatar
- Easy-to-use customizable Avatar
- Reasonable Price
- Accuracy of captured dimensions
Targeted engineering (performance) specifications:
- Circumferential Accuracy (1mm)
- Scan Duration (10s)
- Data Density (1,500,000 points)
- Speed of access to Database (2,600,000bytes/s)
- Number of sensors (24)

Conceptual Design:
Problem Statement: Apply the conceptual design process to create several alternative concepts for your product idea.
Plan:
1.

Establish customer and technical specifications for the intended product using the HOQ.

2.

Identify the INTENT of the product.

3.

Find the related products and dissect (reverse engineer) these using FAST diagrams.

4.

Create an abstract representation of the new intended product by developing the Function Structure for the product.
Use information from step 3 to facilitate the creation of the functional structure in this step.

5.

For each sub-function in the Function Structure, generate alternative solution principles for realizing that subfunction. Organize the results in a morphological matrix (MM).

6.

Generate alternative design concepts by suitably combining the solution principles in the MM. Also include dissected
products from step 3 in the first columns.

7.

Identify an appropriate set of selection criteria, and use these selection criteria to generate a utility function, which
will be used to compare, assess, and select between the different alternative concepts. Use the HOQ the guide the
derivation of suitable selection criteria related to customer needs and the technical metrics.

8.

Use the utility function from step 7 to compare the alternatives from step 6 and then select 1-2 alternatives that
maximize cumulative utility.

Execution:
1.

Customer and technical specifications for the intended product have been already established using the HOQ.

2.

The intent of the product is to achieve 3D-body scanning in order to construct a virtual avatar for an apparel fitting
application.

3.

The related products reverse engineered below are the:
3.1.

Nx-16 scanner from TC2

3.2.

Human Solutions Virtual Smart LC 3

3.3.

Styku
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3.4.

Clothia

3.5.

Swivel

Reverse Engineering/ FAST Diagrams
Exhibit 2.9: FAST Diagram - TC2 NX-16 Scanner
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Exhibit 2.10: FAST Diagram - Human Solutions Virtual Smart LC 3 Scanner
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Exhibit 2.11: FAST Diagram - Styku
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Exhibit 2.12: FAST Diagram - Clothia
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Exhibit 2.13: FAST Diagram - Swivel
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4.

Function Structure for our intended product:

Function Structure
Exhibit 2.14: FS for Intended Product (One-level sub-function)

Exhibit 2.15: Detailed FS for Intended Product

5.
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6.

Initial Morphological Matrix: The following morphological matrix has sub-functions mapped to solutions.

Morphological Matrix
Exhibit 2.16: Morphological Matrix

7.

Alternative design concepts:
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Concept Matrix
Exhibit 2.17: Concept Matrix

8.

CONCEPT SCORING with appropriate selection criteria and Utility Function:

Concept Scoring
Exhibit 2.18: Utility Function
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Exhibit 2.19: Concept Scoring

Performance rating scale:
1.

Much worse than reference

2.

Worse than reference

3.

Same as reference

4.

Better than reference

5.

Much better than reference

Product Rankings

From the results of the utility function above, it can be seen that we have arrived at the following ranking for our product
concepts:
1.

Concept 2

2.

Concept 1

3.

Concept 3

Check and learn: We have so far undertaken the steps for concept generation, and scoring to arrive at a ranking for our
concepts based on an appropriate utility function.
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Prototyping Strategy
Problem: Perform product development for the feasible concept generated from previous conceptual design.
Plan:
1.

After generating a feasible design concept, perform several prototyping cycles.

2.

After initial prototyping, firm up the product architecture: product platform and product lines.
2.1.

Identify the core technology elements for the product/system.

2.2.

Define the product platform based on core (defining) technology elements and supporting technology
elements.

2.3.

Create product lines to serve different market segments.

Execution:
1.

Prototyping the design concept

Prototyping Space
Exhibit 2.20: Prototyping Space
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2.

Develop the product platform, and refine the product/market strategy.

Product Architecture & Strategy
Exhibit 2.21: Process for creating product/platform lines
1.

Start with the concept

See concept design section

2.

Identify the defining (or core) technology

-

Light triangulation

-

Phase measurement profilometry

-

Moire fringes

-

Infrared position-sensitive detectors

-

Stereo-photogrammetry

-

Computer vision algorithm

-

3D scan modeling software

-

3D visualization software

elements for the product

3.

Define the product platform

Product platform:

-

Defining technology elements

-

-

Supporting technology elements

Defining technology elements (from step 2)
• Light triangulation
• Phase measurement profilometry
• Moire fringes
• Infrared position-sensitive detectors
• Stereo-photogrammetry
• Computer vision algorithm
• 3D scan modeling software
• 3D visualization software

-

Supporting technology elements
• Centralized storage database server
• Scanner structural sketch (linkage, plate, mount, etc.)
• Textile/clothing fabric sub-system
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4.

Define/create product lines to serve different
market segments

Product lines:

-

Product for consumer
• Free software/apps
• Upload measurement data online
• Can be used with network camera or Kinect
• Smart Card to store personal information

-

Product for garment retail stores
• Fast measurement
• Different systems for different types of clothing (dress,
pants, shirts, etc.)
• Customized measurement/sizing system for different brands
• Higher scanning quality
• Size recommendation system
• Provide fit key

-

Product for other buyers (designers, stylists)
• Textile/clothing fabric adjustment add-on
• More accurate measurement

Check and Learn: We did the product development according to the concept design. Firstly, we prototyped the design
concept, and then develop the product platform, and refine the product/market strategy.
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Detailed Design
Exhibit 2.20: Design for BodyImage Scanner

Failure Modes & Effects Analysis
1.
2.

Define the problem: Perform failure modes analysis for dressing avatar, 3D plaza project.
Plan the treatment of the problem
• Refer to dressing avatar’s FAST diagram to identify its key sub-system and components.
• For each sub-system or component, identify failure modes and analyze the risks associated with failure mode
using a risk priority number

3.

Execute the plan
• Refer to dressing avatar’s FAST diagram
• List failure modes and their RPN
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Exhibit 2.21: Design for BodyImage Scanner

4.

Check work
• FAST Diagram correct
• Identified failure modes for each sub-system or component.
• Determined the RPN for each failure mode

5.

Learn and generalize: Performed failure modes analyses for our product, based on the identified risks our

development team can focus on mitigate the risks and design improved products in the future.
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3. Commercialization
Financial Model
Objective: Complete an financial/economic analysis for our 3DPlaza product.
Plan:
1.

Build a base-case financial model
1.1.

2.

Perform a sensitivity analysis
2.1.

3.

Estimate the timing and magnitude of future cash inflows and outflows

Determine key assumptions and variables

Determine project trade offs

Assumptions: We did extensive research on similar CAD software companies and emerging scanner companies. Our
results bellow are from a combination of phone calls and available financial data. Since a product of this nature does not
currently exist, these figures are estimates.

Base Case Financial Model
Exhibit 3.1: Magnitude of Future Cash Flows

Total
Development
Cost
Marketing &
Support Cost
Ramp-up Cost

BodyImage: $610,000/Q

$830,000/Q

3DPlaza Integration $220,000/Q
Partnership Contract with Fits.me FITSBOT $250,000/Q

$750,000/Q

Marketing $500,000/Q
Ramp-up cost 1,000,000/Q

Production Cost BodyImage Units: $15,000 per unit

$1,000,000/Q

$25,000/unit

3DPlaza configuration and testing $5,000 per unit
Labor and instillation: $5,000 per unit

TIM 205 Management of Technology

54

Total
Sales Revenue BodyImage: $25,000 per unit

$180,000/unit

BodyImage Contact: $30,000 per unit
3DPlaza usage contract: $30,000 aggregated per unit
3DPlaza apparel contract: $95,000 aggregated per unit
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Exhibit 3.2: Financial Model
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Sensitivity Analysis
Exhibit 3.3: Sales Volume Sensitivities
Change in
Sales Volume
%

Sales Volume $ Total Units

Change in
Change in NPV NPV $
Sales Volume $ %

Change in NPV
$

0.50

106650000

592

35550000

0.7204909583

57247100

23973400

0.20

85320000

474

14220000

0.3055205763

43439500

10165800

0.10

78210000

434

7110000

0.1650252301

38764700

5491000

base

71100000

395

base

0

33273700

0

-0.10

63990000

355

-7110000

-0.112584414

29527600

-3746100

-0.20

56880000

316

-14220000

-0.249617566

24968000

-8305700

-0.50

35550000

197

-35550000

-0.667551249

11061800

-22211900

Sales volume sensitivities do not represent a linear trade-off. We are assuming that a decrease/increase in demand for
the BodyImage Scanner will also effect production. The change in units is spread over the course of production years 2
& 3. As you can see a change in overall sales volume results in an exaggerated change to NPV. Because of the high
price point of our over all service, a change in demand will have serious consequences to overall revenue.
Exhibit 3.4: Trade-off rules
Factor

Trade-Off Rule

Comments

Development Cost

A 10% increase in development cost
decreases NPV by 1%

An $83,000 increase in development
cost decrease NPV $320,000

Production Cost

A 10% increase in unit production
cost decreases NPV by 2.2%

An $2,500 increase in development
cost decrease NPV $733,100

Other Costs

A 10% increase in our partnership
contract cost decreases NPV by
0.215%

An $25,000 increase in our partnership contract cost decreases NPV
$71.700

Exhibit 3.5: Development Cost Sensitivities
Change in Development Cost %

Development
Cost $

Change in Development Cost $

Change in NPV % NPV $

Change in NPV $

0.50

1245000

415000

-0.04809203665

31673500

-1600200

0.20

996000

166000

-0.01923741574

32633600

-640100

0.10

913000

83000

-0.00961720518

32953700

-320000

base

830000

base

0

33273700

0

-0.10

747000

-83000

0.009620210557

33593800

320100
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Change in Development Cost %

Development
Cost $

Change in Development Cost $

Change in NPV % NPV $

Change in NPV $

-0.20

664000

-166000

0.019237415737

33913800

640100

-0.50

415000

-415000

0.04809504203

34874000

1600300

In this sensitivity analysis we are measuring the effect of increasing/decreasing our development cost. Unanticipated
cost are anticipated during the software/hardware integration and must be planned for.
Exhibit 3.6: Production Cost Sensitivities
Change in Production Cost %

Production $

Change in Production Cost $

Change in NPV % NPV $

Change in NPV $

0.50

37500

12500

-0.11016207996

29608200

-3665500

0.20

30000

5000

-0.04406483198

31807500

-1466200

0.10

27500

2500

-0.02203241599

32540600

-733100

base

25000

base

0

33273700

0

-0.10

22500

-2500

0.022032415992

34006800

733100

-0.20

20000

-5000

-0.25647282989

24739900

-8533800

-0.50

12500

-12500

0.110162079961

36939200

3665500

In this sensitivity analysis we are measuring the effects of increased production with respect to total units. With parts
coming from multiple vendors and contracts continuously being renegotiated, production cost changes must be
expected.
Exhibit 3.7: Partnership Contract Cost Sensitivities
Change in Production Cost %

Production $

Change in Production Cost $

Change in NPV % NPV $

Change in NPV $

0.50

375000

125000

-0.0107712698

32915300

-358400

0.20

300000

50000

-0.00430971007

33130300

-143400

0.10

275000

25000

-0.00215485504

33202000

-71700

base

250000

base

0

33273700

0

-0.10

225000

-25000

0.002154855036

33345400

71700

-0.20

200000

-50000

0.004309710071

33417100

143400

-0.50

125000

-125000

0.010771269802

33632100

358400

In this sensitivity analysis we observing the effect renegotiating our partnership contract with Fits.me. We expect that in
year 4 there may be a renegotiation. Depending on the outcome we may want to consider developing our own
technology.
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Conclusion: Base case scenario we are set for an NPV of 33 Million by the end of year 4 and a positive ROI in quarter 3
of the first year of production. Because of the high price point of our product we are very sensitive to unit sales volume
changes. For example a 10% increase in unit production cost decreases NPV by 2.2%. Compared to the changes in
non-unit costs like production and contract fees, unit cost are much more significant.

Robust Design
1.

Define the problem: Perform robust design for our product to obtain the design that yields the highest quality

2.

Plan the treatment
2.1.

3.

Plan the experiments
2.1.1.

Identify factors and levels for each factor

2.1.2.

Determine the orthogonal array based on the number of factors and number of levels of each factor

2.2.

Perform experiments

2.3.

Define signal to noise ratios for each experiment, and determine the effect of each factor level on the overall
mean

2.4.

Select optimum factor levels
2.4.1.

Determine the optimal setting for each factor

2.4.2.

Determine optimal S/N ratio

Execute the plan

In this experiment, we design 3 factors, and each factor has 2 levels.
Exhibit 3.8:Factors/Levels

The number of experiments to perform is: 1 + 3*(2-1) = 4
For each experiment, we will get 3 observations:
• difference between user’s captured data and real data on chest circumference;
• difference between user’s captured data and real data on waistline;
• difference between user’s captured data and real data on hipline;
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The orthogonal array and corresponding observations for each experiment:
Exhibit 3.9: Array

The signal to noise ratio for experiment i is:

th
Here n = 3 * y is the j observation for experiment i.
j
4.

Check and conclusion: We did the robust design for our product. Here, we finished the experiments, which include
deciding factors and levels for each factor, and create orthogonal array. We also designed how the experiments will
be observed.

Product Release Map
Exhibit 3.10: Product Release Map
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Supply Chain Management
Supply Chain Management is the activity of coordinating the business across consumers, retailers and providers. Exhibit
3.11 illustrates the layout of the supply chain for the proposed product.
In a typical supply chain scenario, there are multiple cost factors involved, e.g. product distribution cost, inventory cost
and raw material transportation cost. The costs by these factors are driven by the market demand. For example, a steep
increase in the market demand will cause an increase in the production which relies on efficient but expensive material
transportation cost. The organization might keep a high level of inventory to cope with the increasing demand but this
comes at a high inventory cost. Supply chain management seeks to reduce the inventory cost while still be able to meet
the market demand fluctuation at lowest cost. We keep this idea in our mind when designing the supply chain for the
proposed product.
To achieve a cost-efficient Supply Chain Management, we adhere to the following rules to choose the partners in the
supply chain
• Outsource the supporting functions of the product. Supporting functions are not the core of our product which is safe
to be delegated to other software companies. The advantages are,
• Lower cost than developing by ourselves in two ways. Firstly, the competition between the outsourcing
companies will lead to reasonable price. Secondly, other companies are more specialized and hence can deliver
quality ensured product in shorter time. For the proposed product, the supporting function would be graphics
rendering, Human Computer Interface design, etc.
• Cheaper switching cost. The abundance of outsourcing alternatives provides us more flexibility to make a switch
when necessary.
• For hardware component, we also lean against delegating the task of assembling a whole hardware unit to local
companies. Doing this can save ourselves from picking the right material suppliers -- the delegated company would be
in charge of this. All we need is negotiating a good unit price. The benefit of choosing local unit suppliers is that the
inventory can be replenished promptly when there is an increasing demand from the market. Locality saves the
transportation cost and time.
• We sell the products to the customers directly. This is due to the fact that in current stage the customers are online
clothing retailers. The demand on our product would be limited for now. Directing sale will make our product more
competitive by advantage of lower sales price. In the future, we will extend our product to larger customer basis. In
that case, it would be necessary to have intermediate sale tiers like retailers and stores involved.
It should be noted that Supply Chain Management is not independent from the product itself. On the contrary, its
operating efficiency strongly relies on product design. This is because the design would affect the flexibility of choosing
material/component suppliers at least by two ways,
1.

None of the product components should rely on very specific materials or hardware components. As addressed
above, particular requirements on material supply will limit our flexibility and incur higher cost for manufacturing our
product.

2.

Increase the commonality across product lines is beneficial. This helps to reduce inventory in the organization and
increases forecast accuracy as it is easier to forecast at an aggregated level.
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Exhibit 3.11: Supply Chain Management
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4. Final Remarks
Group Contributions:
Task

Team Members

Project Proposal

Group

Create a time-phased plan

April Dawn

Company:

Liang, Shenshen, Jing

• Business goals
• Technology strategy
• Marketing strategy
• Development goals for the company
Technology/product line

Qi, Rui, Carol

• Market sizing (revenue map)
• Market need analysis for your proposed
• Competitive analysis of industry/market landscape: identify competitors,
suppliers, buyers, etc.

April Dawn, Sonali, Shuang

Aggregate Project Plan
• R&D

Qi

• Core

Rui

• Platform

Shuang

• Derivative

Jing & Carol

• Enhancement

Liang & Shenshen

• Product Mix & Risk Analysis

April Dawn

HOQ
• FAST Diagram & Reverse Engineering

Rui & Carol

• Customer Needs

April Dawn & Shenshen

• Technical Metrics

Sonali & Shuang

• Benchmarking

Qi & Liang

• Targets

Jing

Activities Matrix

Rui & Carol
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Task

Team Members

GANTT Chart

Jing & Liang

Pert/CPM

Shenshen & Shuang

Conceptual Design

Sonali & Qi

Product platform/line strategy

Jing & Shuang

Economic/financial analysis

April Dawn

Failure modes and effects analysis

Rui & Carol

Robust design

Shenshen & Liang

Summary of Contributions:
Liang Dai
In this project, I did the following tasks:
• Business proposal
• Analysis of company-level: business goals and technology
• Aggregate project plan: enhancement product
• Quality function deployment: HOQ - Benchmarking
• GANTT chart
• Commercialization: robust design
Jing Du
my contributions: at the firm-level, I did product/market strategy and developmental goals. In HOQ part, use the HOQ to
set targets for customer needs and technical specifications, and compiled the whole HOQ process. In the Aggregate
Project Plan, I focused on the derivative product (application of 3D body scanner in gyms and sports) and made a
decision analysis on it. In Project Planning, I developed the Gantt chart based on the activity matrix. Then, prototype the
design concept, develop the product platform & product lines for different market segments, and create a product
release roadmap. Thanks,
Carol (Nannan) He
I attended each group discussion and proposed my own ideas in discussion. As a member of group, I completed each
of my tasks carefully and creatively. In the first group discussion, I expressed my own ideas and after discussion, we
made an agreement on the technology/product domain. In the technology domain & time phrased plan, I suggested that
we should have a project leader to facilitate the management of the project. In the project proposal/preliminary phase, I
was responsible for creating revenue map based on the market research. And to make accurate map, I did
comprehensive research on relevant company, and finally generate a reliable revenue map. During the project phase I, I
involved the work of proposing derivative product of the overall aggregated product plan. In the phase II, I generated the
activities matrix for the project planning and performed the work of reverse engineering and created a FAST diagram of
parallel products. Moreover, I modified the FMEA table created by other group member. In the final report, my work was
to describe the “function-structure” diagram for the report, in order to explain “how the report should be used”.
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April Dawn Kester
I worked as project manager, planning and organizing the meetings, assigning responsibilities and following up with team
members. I compiled the deliverables for each phase; organized and printed the final documents. I created the slide
show presentation. I wrote/edited several portions of the final report including but not limited to the executive summary,
vision, mission, firm-level strategies objective/plan. I developed the project mix for the aggregate plan. I researched
industry/market competitors for the industry landscape. I completed the financial/economic analysis in detail and
adjusted projections from the firm-level strategy. I worked on the final report integration. I worked on establishing
customer needs for the HOQ. I think that is it, but it is very possible that I am forgetting something.
Shenshen Liang
In this project, I did the following tasks:
• Business proposal
• Analysis of company-level: vision, mission and corporate with members about business goals and technology
• Aggregate project plan: enhancement product
• Quality function deployment: HOQ - customer needs
• Project planning: PERT/CPM
• Commercialization: robust design
Sonali Somyalipi
The following is a brief account of my contributions to this project as an individual.
As part of the initial team meetings, I participated in discussions and suggested domains and product ideas that we
could pursue for this project. I collaborated with April Dawn Kester and Shuang Wang to complete the Competitive
Analysis. During, analyzing the industry landscape, I specifically worked on identifying companies:
a)

that had a complementary influence

b)

and were potential substitute threats

to a mid-sized company of our nature. We included this information to the Porter model for our project.
I also worked on identifying and prioritizing Technical metrics required to meet the identified customer needs, as part of
developing the HOQ for our product. This work was done in collaboration with Shuang Wang. We then plotted the
relationship between customer needs and technical metrics and classified the kind of correlation (if any) between various
technical metrics.
I then collaborated with Qi Zhao to carry out the Conceptual Design process for our product. As part of this, I reverse
engineered contemporary competing products in the market with similar intent as ours. I reverse engineered the NX -16
2
scanner from TC and the Human Solutions’ Virtual Smart LC 3 scanner.
I also developed the following as part of the concept design:
a)

Function Structure

b)

Selection Criteria

c)

Morphological matrices, alternate design concepts
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d)

Utility Function

e)

Concept Scoring Matrix

I have learnt a lot about scheduled project management and development as part of this project experience.
Shuang Wang
Task

Description

Consumer needs for HOQ

In this part, I have done the consumer needs metric in order to build HOQ

Product Line strategy

In this part, I analyzed the prototying of our product concept, and proposed
the product line according to the decided design concept.

Product release map
Gannt Map and PERT

According to the product management and development plan/schedule,
Shenshen and I draw relative Gannt chart and PERT chant, and got the
critical path for development our project.

Market analysis

I analyzed five forces in competitive strategy, and their strength.

Rui Wu
In the project, I worked with the great team on several critical tasks.
My major contributions are in below areas:
• Created the template for initial project proposal
• Core Project
• Market need analysis and revenue map (With Carol, Qi)
• FAST diagram and reverse engineering (With Carol)
• Define the activity matrix for development project plan (With Carol)
• Failure Modes and effects analysis(With Carol)
• Complete the overall cross reference diagram using Function Structure
In addition, in April's absence, I helped to drive project meeting, lead team discussion and summarize the detailed action
items. And I also introduced our product technology in the presentation session.
Qi Zhao
The project was led by April and tasks were assigned to individuals after meetings. Basically, I managed to finish my
assignment by the set due date. For the preliminary report, I was working with Nannan He, Rui Wu on the marketing part.
I was responsible for researching on factors that influence the online apparel shopping. I collected facts from reliable
sources and integrated them with partners' work. For the first phase, I contributed to completing the HOQ block by
associating customer needs to technical specification. For the second phase, Sonali and I took charge of conceptual
design. I was responsible for reversing engineering existing products similar to our product. More specifically, I did the
FAST diagrams and generated the morphological matrix. For the third phase, I did the detailed design by providing a
graph illustrating the components of our system. In addition, I supplied the Supply Chain Management part.
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