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About Me

Ph.D. Mechanical Engineering

Academics — State University of New York, Stony Brook
Industrial Scientist — Automotive and Consumer Products
6 Products: Invention to commercialization

Entrepreneur: Started Advanced Fluidics (Small Company)
in 2001
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About Advanced Fluidics

Research and Product Development in

Aerospace Sciences — Aerodynamics, combustion
Micro/Nanofluidics/nanotech-based biosensors
Medical Instrumentation

Technology Roadmap Development and Training

>
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Opportunity Assessment and
Feasibility Analysis

QOutline

Technology Road Maps
Technology Mind Maps
Technology Intersect Maps
Technology Forecasting

Feasibility Analysis
Filtering your ideas

Conclusions
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Technology Roadmaps

Technology Roadmap
— shows us opportunity for inventions.
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Technology Road Map

Near-Term Mid-Term Long-Term
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Technology Road Map

http://www.climatetechnology.gov/library/2006/testimony20sep2006.htm

Near-Term

Hybrid Vehicles
Plug-ins
Hi-Performance
integrated homes
High-efficiency
appliances
High-efficiency
boilers and
combustion
systems

High-temperature
superconductivity
demonstrations

Entrepreneurship Workshop for Scientists and Engineers

Mid-Term

*Fuel cell vehicles and

hydrogen fuels

eLow emission aircraft

*Solid-State lighting

eUltra-efficient HVACR

*Smart buildings
*Transformational
technologies for
energy-intensive
industries

*Energy storage for
load leveling

S. Raghu

Long-Term

Your
niche?



Example: Climate Change

Technology Roadmap

G B
Ertgy End-Lisg
& I truciuse

ahar Gases

Goal el
Beasure & Momnor

Mear-Term

= Hybrd & Plug-an Hybrid Elsding

Wil b

= Empinesrsd Urban (eaigns

+ High-Perfamance infagaated Homes
= High EMiclency Appliancas

= High Efticiency Bollers &

Combuslion Syralime

= High-Tempseaure 5 upercondo: vty

Depnatrations

& HECE Cosmimisrcisiizaton

- Suationasy W, Fusl Colls

= Cost-Compelitive Solar PY

« Dempnatrations of Celiulosis

Efhénad

= DisAributed ERctie Gasmrstion
= Advanced Fisassn Resclor and Fuel

Ty Techinolagy

= CHLF & CSRP

= sl Comiushon Capbune

= Oy Fusl Comiisin

= [Emhnncad HydhsDabon Racassry

» Geobigid Reteivod CRidacten Taion
= Bod Tonsprvstion

= [Dviiriiosh ool Qeetect Ejeeted COy

= Waghans b0 Madkets
= Precision
= Advancid ALk

SCuiture
Tech

ki
« P Comirnl Technobagins lof
Velwchis

o Low-Cosd Sansors s

Cemmanicanshs

Mid-Term

< Fuel Cell Vehitiés anid H, Fushs

= Lirw Emission Aircoaf

= Sodd-S1ate Lighting

= WHira-Efficient HFACH

« =Emar” Buildings

« Trasslormational Techamiogies of

Ersr gy -Inlenaind Indusbips
Ematpy Sicrage for Load Leveding

= FusureGen Scake-p

= My - Paodipttion froen CoalBiomeis
= Low Wind Speed Tarbdnes

= gvencoed Biotoberries

= Commanity-Scale Solar

= un IV Nushear Plants

= Fuslen Pikcd Plan] Demansirabicn

= Goologic Storape Proven Sate
= £y Transpadt Inlrastruciune
= Gy Uplake & Land Use

= Copan CO; Bicdogical Impacts

M ife L e

= Mdvanced Lamdfel Gas Wil kssn
- o Microbeal Processes

o Subulitiles fod &F,

- Catatysts That Reduce N:D to

Elemanial Milragen in Digssl Exgines.

* Lage Scake, Setuie (dda Slorage

Syniam

= (awct Maasudemeani 1o fenloce

Proxks and EREmaiors

+ Widespread Use of Engenséred Urban

* Solid-3taie Refrigeration’AC Systems

Long-Term

Procias, s Tochnsjues
Supsroonducting Transmission snd

Equsigsnent

= Fero-Emdssion Foasil Energy
» Hs & EMciiG Edondmy

Renowable Eoegy

+ Trick Recond of Sectedsiol COy $10f age

Epid e

» Largedeale Seguersraion

I,'.m..l:l;l-..mﬁmnimll

» Sade Lang-Team Ocean Slodage

 Integiated Waste Management Synbem with

Automated Soating, Processing & Hecycle
Zero-Emision Agriculbans ;

Futy Ciperations! misgeated MM Systs
Architectuis (Samsors, adicaloss, Data
Visualizaten and Siorage, Medols)

http://www.climatetechnology.gov/library/2006/testimony20sep2006.htm

Entrepreneurship Workshop for Scientists and Engineers

South Afirca
May 20-24, 2013

S. Raghu




Technology Roadmap
Example: Intelligent Vehicles

S. Raghu
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Technology Roadmaps

Roadmap

Current
FParadigm

intermediafe
Vision

Roadmap for
automobiles

Mowve wehicle

‘Wehicle moves

‘Wehicle moves fast
and far, fast ! slow
and close

Futire
Vision

Wehicle moves
fast and far,
slow and close

fast and far
FProduce snergy Burning
for wehicle petralawum
movement provides energy

Alternative fuel and
external elecincity
provide ensrgy

Electricity
provides enargy

Facilitate safety

Paradigm

Infrastructure
facilitates collision
avoidance

Infrastructure
commumnicates with
wehicdles to facilitate
collision avoidancs

Infrastructure
facilitates safs
frafiic

Your

shifts offer
opportunities

Participate in
traffic
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Vehicles are
independeant in
fraffic

traffic

Wehicles ars niChe?

integrated in
traffic

Yy v vy

for inventions?

Diriver and
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actions
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External control
owver vehicle
actions

Exiernal
decision on
routing and
Maneuvers

(http://www.ceeti.org/technology_roadmap/pdf/Roadmapping_Final_Report.pdf)
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Technology I\/Iind-l\/lap

Function 1

Function 2

functions

Function 3

Function 4 — |

Function 5
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areas

application

ptics

enablers

Electronics

MEMS

Chemistry

trends

Nanotechnology

—Miniaturization
— Embedded hardware

technology

Smart systems/wireless

Nanotechnology
— Exotic fluids

—_ EDM
—— Laser cutting
—— Injection molding

abrication

materials

— Stamping
— Microfabrication

— Powder metallurgy

Plastics
Metal
Soft materials

S. Raghu

Coatings

New materials



Technology Intersects with Emerging

Technologies

. Sensors,
Reactors, mixers, etc.

Primary pubble
INnter sects detectors
Optical
Indicators
etc

Secondary

. Inter sects
nanotechnology

unexplored
Sensors
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Technology Forecasting

Points to consider for forecasting

B Observing/Studying Trends
B Economic factors

B Societal factors

B Technological Advances

B Political Action/Regulatory
statutes

S. Raghu
Entrepreneurship Workshop for Scientists and Engineers
South Afirca
May 20-24, 2013

13



Technology Forecasting

Male Morocco - 2012 Female

85 -89 | (http://www.indexmundi.com/morocco/age
75-79 _structure.html)
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Micro-
sSensors

24-hour

T medical care

micronews.com/
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Feasibility Analysis

Feasibility Analysis: The process to determine if an idea is
viable and worth pursuing for commercialization

Product/service feasibility analysis
Customer interest, desirability and purchase interest

Industry/market feasibility
Industry attractiveness
Market timeliness example: (Handwash tissues)
Identification of niche market

S. Raghu
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Feasibility Analysis

Organizational feasibility

Sufficient management expertise, organizational
competence & resources to successfully launch a
business

- Management ability
- Resource sufficiency

Financial feasibility
Total start-up cash needed (example)
Financial performance of similar businesses
Overall Financial Attractiveness of the proposed
venture

S. Raghu
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Filtering Your ldeas

Filter

Idea

Work on
inventing
something else

S. Raghu
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Filtering of Technical Ideas

FILTER 1

FILTER 2

FILTER 3

\\ Luckll

Ime at

Justone idea ata't
the end helps focus

S. Raghu
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Filters

Filters: Can be used to sort out feasible ideas right at the very
beginning.

Examples of filters:

1. Market Opportunity and Market Attractiveness

2. Do you have the background to proceed with this product

3. Sustainability of market (seasonal or year-round), time scales of
sustainability of market interest and technology. Give examples

4. Regional and international competition

What are the other factors that can be used as filters?

S. Raghu
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Possible Filters

Cost

Weight

Size
Safety/Health
Speed

Ease of Use
Ease of Production
Durabililty
Repairability
Novelty
Convenience
Social Benefit
Reliability

Entrepreneurship Workshop for Scientists and Engineers
South Afirca
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Saleability
Appearance
Noise

Odor

Trend of Demand
Seasonal Demand
Market penetration
Market size
Competition
Quality

Life cycle

S. Raghu

Legality
Obsolescence
Product Liability
Service
requirements
Profitability
Learning &
unlearning
required

20



Summary

*Opportunity Assessment
Technology Forecasting
Technology mapping (Roadmaps,

Mind-map, Intersects)

*Feasibility analysis

Filtering your ideas

S. Raghu
Entrepreneurship Workshop for Scientists and Engineers
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Points to consider

1. Talk to some local entrepreneurs if they used filters and
gating for developing their products/services. What
would they do if they were to do it all over again?

2. Prepare a roadmap for the technology you are
developing for your project?
3. Prepare a technology mind-map for your project?

S. Raghu
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May 30-June 3, 2011
Cebu, Philippines

THANK YOU

S. Raghu Opportunity
Assessment
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Opportunities Based on

Extending Existing Technologies

Scaling
Low Risk Approach

Application 1 ’< _

Product line 2

Application 2 |

Product line 4




