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IEEE. Reaching over 5,500 Electrical Engineers and Computer Engineers across
New York City (Brooklyn, Bronx, Manhattan, Queens and Staten Island), Rockland

and Westchester Counties. The publication reports on events and activities of
interest to the general membership and carries the monthly IEEE society chapter
calendar of events as a service to its readers.
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The NY Monitor needs reporters and contributors. You will get a
chance to attend and report on meetings of IEEE Societies and inter-
view masters in your field of study. Submit to nymonitor@ieee.org

Events submission checklist

T Contact person name, e -mail address & phone number
T Name of society or group(s) that sponsor the event
9 Name of event
T Date of event (indicate tentative or firm)
9 Time of event
T Location (FULL address)
T Location directions (subway, etc.)
T Presenter details (if applicable)
T Event abstract (if applicable)
T Registration/RSVP requirement and instructions
T Cost to attendees (if any)
1[ CEU/PDH credits & cost information (if applicable)

2 51? Refreshments

25d] Society/group website location for further information

T E-mail information to: nymonitor@ieee.org

Submission deadlines

Nominally publication date is the last Friday, Thursday one day
earlier if Friday is a holiday, of the month. Submissions must be sent
to nymonitor@ieee.org one week prior to that. This is firm for edito-
rial.

Note: Announcements that are submitted too late for the
print version, and last minute changes to events (please
get them to us as soon as possible), will be included in the
e-mail notice that is posted at the start of the month of
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This page will be updated on Tuesdays if new material is submitted by 5 PM Eastern
on the Sunday prior.

Tappan Zee SubSection

June 18, 6:30 PM NYU -Poly Westchester Graduate Center
See ad on page 9

2009 IEEE Region 1 Board of Governors Summer Meeting with Leadership Training Workshop
August 7-9, 2009
Springdfield, MA

Springfield Marriott

By invitation only

This issue of the Monitor is a bit short, but it is also the first June issue in, if not ever, cer-

tainly in a very long time. The summer will see experimentation with the electronic format. |

wonoét be sending out publication notices, but
see if changes have occurred.

The editor is looking for content, long or short form About the only criteria is that it have
something to do with Electrical or Electronic Engineering. Preparation guides for the Profes-
sional Engineering Exam would fall into the area of publishable.

This will be going by e-mail to all Chapter and Section Officers but this is the simplest way
to get it to the individual members. We would like to see a piece dealing with the activities of
each Chapter and Affinity Group monthly, if one person does this on a regular basis we will
call them staff and add them to the masthead. By the time regular publication resumes later
this year, we will have a good camera and a small budget to travel to various meetings
around the Section. Invite us.

We are also looking for technical articles, both for general interest and for discipline interest.
In the case of the latter there should be a NY Section Chapter in the discipline and an officer
in that chapter must agree to have their name published as endorsing it.

We arenodét trying to be The Proceedings or a Tran

the goal, write for the general engineer but most of us have more than one interest, you may
spark something.

Book Reviews are also welcome. We would like to see regular columns, monthly or bi-
monthly. If you have an idea for something, get to us about it.

We are also looking for advertising, if your employer purchases advertising, get us the name

and contact information of somebody invol ved.
you if you want. There is a deep discount for employment ads for EEs by the way.

The Editor
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Television Tristimulus
Warmer W. Johnston
Originally published in fhe summer of 1988

This is not a treatise on how to do lighting for Television, but rather what light is
and how light affects Television.

Video is the Latin for / see. Seeing is the reaction of the eye to reflected light.
Television is a system, interposed between the reflected light and the wviewer, which
presents the eye with an analog of the illuminated scene. Simply becauss the entire
system between the surface of the imaging sensor and the eyve is now digital does not
change the fact that it is an analog of the original scene presented to the eye at some
distance.

The qualities of light, the production of light, the measurement of light;
all of these affect the guality of television, the reproduced analog presented to the
eye.

Indeed, with the latest of modern communication technology,
light via fiber optics and lasers is used in the transmission of video.

Light is electro-magnetic radiation. Visible light has a wavelength from
380 manometers (violet) to 770 nm (red). The visible spectrum is slightly more than
one octave wide.  The eye interprets variations in wave-length as color, specifically as
that portion of color refermed to as hue.

However light of single wavelengths (monochromatic light) can not represent all
hues. There are some colors (purples and browns) which result only from an
addition of two or more wavelengihs of light. These are called
non-speciral colors.

Since white light (as we all learned in school) is the combination of all
colors, it is obviously not monochromatic. A monochromatic light has full saturation,
white light has no saturation. When a monochromatic hue is mixed with white light a
great range of shades exists, from fully saturated red thru the pinks to unsaturated
wihite.

There is yet a third variable in light, brightness or luminance, which will
be explained later to be added to saturation and hue.
It has been shown by experiment that almost all colors can be represented by the
addition of light, of appropriate level, of three carefully chosen primany
(monochromatic) colors. [Note: In television we deal with light and the additive
pimarnes. If we add the three primary colors of light together we get white. In dealing
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with paint (or printing ink) we are using subtractive primaries and if we
mix them together we get black (actually a dark brown) ]

The rules for the choice of these three primaries are simple: the third
color may not be the result of any combination of the first two and as many colors as
possible should be produced. The CIE (Commission internationale de ['éclairage)
primaries listed in table 1 meet the first of these criteria but will only reproduce
some hues by the subtraction of red, this is not possible to do with light. In
addition the blue and red hues are hard to make phosphors for. The FCC primaries
listed in table 1, will reproduce fewer colors, but have receiver phosphors with
reasonable compositions.

0.9

3

L

Fig 1 CIE Colorspace (via http://en.wikipedia.org/wiki/File:CIExy1931.svg)

Light has three characteristics:
Hue, which corresponds to a monochromatic wavelength, and is represented on
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1) a vectorscope’ by the phase angle.

2)  Saturation, which corresponds to the amount of white added to a hue, and is
represented on a wvector scope by the distance of the vector dot from the center, or on
a waveform monitor? { in chroma band pass) by the peak-to-peak amplitude.

3) Luminance, which corresponds to the brightness of the light and is
represented by the amplitude I[IREE' response) on a waveform monitor.

Of course in a three color system hue and saturation are specified by the relative levels
of the three primaries

A Plankian blackbody {or simply blackbody) is the name for the concept in physics of an
object which, at room temperature, absorbs all light and reflects none. The piece of
black wvelvet on a good camera chip chart acts as and is used as a

hlackbody.

A blackbody is a concept however, and is not a real object. If a blackbody were to be
heated it would start to give off light or to become incandescent. The
spectral distribution of the light given off by this heated blackbody is well defined as
a function of temperature {in degrees Kelvin) and is referred to as color temperature.

As the color temperature increases the relative amount of blue in
the spectral distribution increases. Thus a low color temperature
(1000° K) would contain much red and little blue, and would even appear red, a
high color temperature (10,000° K or skylight) would contain wvery little red and will

appear blue.

A color temperature of 2800° K. represents a blackbody with the same spectral
distribution as an incandescent light bulb. 6500°K represents a blackbody with the same
spectral distribution as daylight (the sun itself is 5500° K). If a camera is white balanced
in daylight, and then moved into an incandescently lit studio, obhjects will appear

some what different in hue.

Care must be taken with the difference between spectral distribution and blackbody
color temperature. Even though a cool-white florescent lamp has a "color
temperature” of 4400° K it does not have the same spectral distribution as

AE'EME&MMMJJEL@EMMM}M&MWMM&EMMM
WB.‘FEEI:B.‘III.I:IH:I:IJ.I‘I:II a specialized oscilloscope used to display howinance of 3 television =sigpnal n TRE umits.

* IRE it — Institafe of Fadio Engpmeers unit — a unit of amplimde nsed v television sipnals. In sm BES 170A
(pending — withdramm} signal across 735 £ 140 TRE = 1 Volr. Side note, some circa 19483 Waveform Monitors are
marked m IEEE umits not IRE units, this is moormmect, the wmit of measure was not changed in 19463,
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a blackbody at 44007 K and while the human eye will adjust, a television camera may

not.
1 sy o O:Gh O et LY e/ 1
Fig 2 FCC Color Space (from hito.den. wikipedia. orgAwikiyig )
Tahble 1
ECC Primary Colors
Red 610 nano-meters
Green 535 nano-meters
Blue 460 nano-meters
CIE Primary Colors
Red TO00 nano-meters
Green 546 nano-meters
Blue 435 nano-meters
There are ssven colors in e specinum
Color Wahrelengt'h {nmy) Freguency THz
Fed 780-630 AB85-476
Orange 630-610 4765-492
Yellow 610-560 482-536
Green 560-480 536-625
Blue 480-440 G625-682
Indigo 440-420 682-714
Violet 420-380 T14-789
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A good way to remember the order of the colors is to remember a fellow's name: ROY
G. BIV

Or, if one drops indigo as a color { which many color charts do), then the
remaining six colors are, in order, the center of the color code: black, brown, RED,
ORAMGE, YELLOW, GREEN, BLUE, VIOLET, gray, white, silver and gold That can
he remembered by a mnemonic which your editor will avoid giving.

There are two obsolete terms used in the specification of wavelength the first milli-
micron is the same as a nano-meter. The second the Angstrom unitis a tenth on a
nano-meter. The range of wavelengths of the color red in Angstrom units would be
6300-7800 A.

Join us for a Graduate
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Weastchaster Graduate Centar
40 Saw Ml River Rd.
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Tuesday, June 16 — 5-T p.m.
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Tappan Zee Subsection
Getting Connected & Staying Connected

Presents

Voyages of Discovery — Celebrating 200 Years of
Innovation in the Hudson River Valley

By Dr. Andres Fortino
|EEE Senior Member
MNYL Poly
e-mail: agfortino@gmail_com

ABSTRACT

In concert with the celebration of the geographical voyages of discovery
of explorers in the Age of Discovery along the Hudson Valley, we should
colebrate voyages of discovery of the human imagination resulting in
progress for mankind.

This presentation will use a "did you know that?" style that invites
audience participation. Maybe you are an expert in the Hudson Valley.
Come and show us!

Thursday, June 18, 2008
7:00PM - 8:00PM
(Refreshments at 6:30 PM)

Location:
HYU-Poly, Westchester Graduate Center
40 Saw Mill River Road
Hawthorme, HY 10532

This lecture has been approved for 0.1 Continuing Education Units (CEU). For
directions and detail information, please visit the event page at IEEE Tappan Zee
Subsection website, http://www.ewh.ieee.org/r1/new_york/tz/

ALL ARE INVITED
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