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The attached information may (or may not) be useful.
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The problem defined (or is it?)

TAKEFHOME EXAM
INFRARED SYSTEM DESICN
NOVEMBER 1993

carry out the feasibility design of a night-driving system for a

cadillac, Mercedes Or equivalent car. carry it our far enough to
convince me that it can be done and that you know how.
appropriate calculations and curves as appendices if necessary.

Make it an easy to read report.
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The context: Bill’s class materials
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= The metaphor!
- Developing a product;
- Planning a career;

- Developing a business plan;
- Market research, etc.
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Early history of night-driving systems

= 1966: Luc Payet patents in France an “Apparatus
for improving the visibility in motor vehicles”

- Not yet specifically aimed at night driving, rather “...in-
clement or foggy weather...”

= Mid-1990s: Delco (Groves, Shogren, & Harter) patent
“Night vision system for motor vehicles”, “Head up
display with night vision enhancement”

- Contains key elements now:
+ Infrared camera
+ Heads-up display

- Discontinued in 2004; only 15,000 units sold

SPIE; August 15, 2012; San Diego, CA 717) Sandia National Laboratories



What is missing? NOVEMEER 3
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What FOV dimensions? Copropriace £ CL . raport-
What pixel format and IFOV size? Image resolution?
What sensitivity (e.g., NEAT)? What minimum warning distance?
Active or passive?

- May affect contrast & thus detection performance
What band in the EM spectrum to use: SWIR, MWIR, LWIR...?
Where to mount it? Environmental issues? Coatings? Cooling?
Display: Dashboard or heads-up

- All sorts of ergonomic considerations rear their heads

Software considerations for detection of pedestrians and other
obstacles

- Unusual scenarios: Don’t sit down or ride a recumbent bicycle, you might
not be detected

- Warn the pedestrian? How?
Cost guidance for bill of materials
- Manufacturing considerations, numbers of systems, economies of scale

In short, just about everything...
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Comparison: Write a business plan

m People

- The specifications: the résumeés
+  Whatdo they know? Whom do they know? How well are they known?

m Opportunity

- Large and/or growing industry
- Structurally attractive
- Difference between revenues and costs to produce & market the products

THE BUSINESS PLAN FOR
YOUR START-UP 15
IDIOTIC BUT I'M GOING
TO PROVIDE THE
VENTURE CAPITAL
FONDING ANYWAY.

-5_,4&1,\“5 E-mail: SCOTTADAMS@ACOL.COM

WELL GENERATE LOTS OF
MEDIA HYPE, GO PUBLIC
AND MAKE MILLIONS
BY SHAFTING GREEDY
AND TIGNORANT
INVESTORS.

- When does cash flow turn positive?

SPIE; August 15, 2012; San Diego, CA

" 3J15/4(® 1996 United Feature Syndicate, Inc.(NYC)

THE LATIN WORD FOR
“CLOSE YOUR EYES AND
OPEN YOUR MOUTH"
IS “PROSPECTUS.”

THIS 15

EXACTLY WHY
T'M AFRAID
OF DOGS.

\

Source: William A. Sahlman, “How to write a great business plan,” HBR, July-August 1997.
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Develop a
specific
design of a
night-driving
system

Calculate the
maximum
distance to
detect a
standing
human

Synthesis vs. Analysis

= Bill provided examples of both, many current and
up-to-date

m Synthesis

- Create a system so a desired goal is achieved
« Parameters of the system are not unique
- Many alternatives are likely to be acceptable

+ Need a criterion of choice, this leads to analysis as a link
m Analysis

- Prediction of a system’s response to a given input

+ A set of parameters and relations between them
+ Link input to a resulting response

+ Methods: matrix inversion, iterative solutions, differential
equations, Monte Carlo analysis...

Source: Moshe F. Rubinstein, Patterns of Problem Solving, Prentice Hall, 1975.
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m Analysis
= Example: Inconsistent or questionable
specifications...
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The return of the night-driving systems

= Current offerings:

- Audi, BMW, Lexus, Mercedes-Benz, and
Rolls-Royce high-end models

- Pacciva evetame ara ambedded in the grllle of
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In the final analysis...

= OPTI 559

- Professional life lessons disguised as infrared EO system
synthesis and analysis problems

- Difficult to teach, much appreciated

Bill: Did you do it on purpose?
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