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Holovision's VideoWriter to be Shown

G

wendolyn Pickens, laser technician and representative for
Holovision Inc will demonstrate her
company's product the "VideoWriter"
during the May 16, 1992 meeting of the
Seattle Robotics Society. The
VideoWriter is a structured light projection system geared toward robotics
and automation tasks. The VideoWriter
laser projection system is configurable
under software control to project line,
dot, or concentric circle grids and other
useful structured light patterns. Such

grids when projected on a scene allow
use of
separate video camera(s) to
make range measurements of objects in
the field of view as well as 3-D contour
and alignment measurements.
Structured light systems have been
around for twenty years. Their main advantage is insensitivity to differences in
object color and reflectivity; they reveal
directly the 3-D contours present in a
scene independently of the colors and
textures present, while reducing the total
amount of data that has to be manipulat-

ed. This makes the task of pattern recognition simpler. Holovision 's system is
interesting because of their use of holographic optics to produce structured
light grids. They replace expensive traditional optical components with
inexpensive holographic elements,
which reduces the system cost because
optics are the most expensive part That
and its ability to change the type of projected grid on the fly make this a
technology to watch for advanced
robotics systems.

YAIRS: Yet Another IR Sensor

by Keith Payea
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s many members of the SRS
know, I have been a long time
proponent of Infra-Red sensing for use
in maze robots. Despite my basic
stubbomess, I may have actually learned
a few things over the years.
There are two major problems in
using IR to follow a wall - ambient light
and the robot's (or sensor's) angle to the
wall. The ambient light problem can be
overcome through clever mechanical
and circuit design. The most reliable
circuit for the price is based on an
NE567 tone decoder chip.
The NE567 (Ul) works by checking
to see if an incoming signal matches the
frequency of its own internal oscillator.
The frequency of this oscillator can be
set by the user via R2 and C2. Unless
you care about the exact operating frequency, you don't need to adjust it In
this circuit, it runs at around 1 kHz.
Signetics never really intended that
Please see YAIRS onp. 6
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To Ply the Trade Robotic

R

ooots need to be more fun. We
don't have enough good reasons
for building robots. They don't do much
of anything practical (yet), so if they
aren't fun, then why build 'em to begin
with? It's time to start thinking of
robotics as a sport rather than as hitech
R&D.
Take the hobby of RC Model car
racing, for instance. A typical RC car
racer spends around $400 to buy the kit,
the motor, and the radio gear. There are
thousands of people in this country who
gladly spend this much because it's fun
to build and race RC cars. Serious racers
drop more than a thousand into a single
car, and most serious racers own several
machines.

What we need are
sporting reasons for
building robots
Now translate this to robotics. There are
no standards, so we have no low cost offthe-shelf components we can buy. Sure,
industrial automation firms have off the
shelf solutions for every problem a robot
builder could face-but at astronomical
prices. The average serious robot builder
spends at least $400 on a robot, but there
are few robots started and even fewer
finished because it's hard to build
robots. I suppose you could even define
who robot builders are today: we are that
tiny minority of people who are willing
to put up with the frustration, expense
and failure that is amateur robotics
today.
The average tinkerer just isn't up to
it because we have to invent practically
everything we use (at least it seems that
way).

But what if robots were fun? What if
thousands of people could derive an
afternoon's pleasure just playing with
their robot? What if it were possible to
build many kinds of robots from a wide
variety of kits priced below $400?
Attracting many more people to robotics
would have a compounding effect if
robotics could be made over into a fun
sport instead of just a technically
challenging field.
No wooly thoughts about R2D2 and
speech understanding and robot pals. No
robot dogs. What we need are sporting
reasons for building robots
Up to now, the only sporting reason
we've had for building robots has been
the maze contest in all its variations. I
recognize that we still haven't mastered
mazes yet, but we will, we will. When
we do, the luster of mazes as a goal for
robotics will fade. They will fade for
many reasons, but mainly because few
people are likely go through all the work
of setting up a maze just to relax for an
afternoon of maze running.
What lies beyond the maze? The
maze with its structured environment
will have served a purpose if only to
show what simple robots are capable of.
The real sport of robotics will come from
unstructured environments. Hostile
environments. Dirt: How about robot
mud drags? Kiddie wader pool filled
with mud. How to fill? How to empty?
Or how about water: Robot
Thunderboats racing on Greenlake. Or,
for folks who hate Thunderboats, silent
Robot U-boats to sink the
Thunderboats ...
What all of these have in common is
they operate mostly in unprepared,
unstructured evironments. They are
playful. Set up a couple of pylons or
beacons and you're ready race a friend's
robot, or just give your robot a solo

workout.
Implied are rugged, portable
development systems that let you make
changes to robot code on the spot. After
all, you would want to try out different
algorithms to explore the possible
behaviors of your robot. Also implied,
are power sources for the robot that
allow several hours of hard use. Perhaps
we would follow the lead of RC car
racers who routinely drain their model's
batteries in five minutes, but are able to
recharge them quickly from larger leadacid batteries in their field boxes, no AC
power source required.
But couldn't this playful approach
damage the image of amateur robotics?
After all, most amateur robot builders

Creative endeavor is
often dismissed as
merely "playing "...
are trying to achieve some serious
purpose, say designing conduit
inspection robots or robot floor moppers
or mail delivery robots. The Faithful
might scoff at something so frivolous as
a sport robot. Robotics doesn't get
enough respect as it is; do we really need
robot mud wrestlers?
I think we do need playfulness.
Creative endeavor is often dismissed as
merely "playing," but as any child
psychologist will tell you, play is
essential for normal intellectual
development I would argue that robotics
is necessarily in a child-like stage. For
those who would ply the trade robotic,
keep in mind the dictum "We must crawl
before we walk," or more to the point,
"We must play before we ply."
The Editor
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April Meeting Minutes
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fter a few months of working on
the weekends I finally had a saturday off to attend the SRS meeting. I
saw many new faces and some I have not
seen for a long time. Nearly every seat
was taken. The interest in robotics is
growing.
The two dollar challenge is Mike
Thyng's contest at Yards of Robots. Can
your machine travel across a table covered 2 inches deep in popcorn kernels?
Put up two bucks and give it a try.
The economics of the Encoder was
discussed. Bob Nansel will be talking to
other robotic groups around the country
about publishing a national newsletter.
The printing and mailing cost go down
with 200 copies, but the effort goes up.
Bob also showed his MOSI display for
monitoring Motorola's SPI bus.
The rapid deployment maze was

Karl Lunt's topic. He showed us the
Fred Meyer fishing box dual heavy duty
power supplies with dual 9-pin remote
control interfaces. Karl also had some
information about robot sumo wrestling
from usenet (let's have sumo robots at
next years YOR). Look for the Rapid
Deployment Maze at Yards of Robots.
Steve Coles presented information
on how to be certified for your skills. He
will put the information about the classes
and the tests on the Bulletin Board.
Anton brought in three robots. The
robots represented a developement
history from simple to complex back to
simple. Anton is making real progress
with his robots and will probably have
the machines to beat at yards of robots.
Where is Lance? Working on Saturday? Pete Sculley is getting a video of
the latest work a Carnage-Mellon. Chris

Vancil is putting an embedded system in
the house he is fixing up. Frank Phillips
had some comments on IR sensors.
Steve Coles lead the elections. The
results: Karl Lunt, president; Michael
Tarrant, vice president; Jeff Sandys,
secretary/treasurer. Karl's first action as
president was to appoint committee
chairmen: Bob Nansel, newsletter; Mike
Thyng, events.
Thanks to Frank Jenkins for his article last month. Frank is from the Bay
Area and has a working robot vacumn
cleaner named "Homer". Thanks to everyone for showing up at the meeting.
For more information on events and robotics call our BBS at 362-5267.
Your Secretary,
Jeff Sandys

The President Says ...

F

or my first official act as newlyelected president of the Seattle Robotics Society, I want to thank the
outgoing officers for the excellent jobs
they did over the previous 18 months.
Mike Thyng, whose robo-boots I
will try to fill, helped bring the SRS
more into the public, with road-shows to
local schools and libraries. He also was
a key player in RoboSOG '90 (great fun
was had by all!) and the main force behind the upcoming Yards-of-Robots in
late July. He also ran a good meeting.

0

Chris Vancil, our vice-president at
large, was unable to make many of the
meetings, as he was building a very
large, stationary robot to live in. Now
that his house nears completion, we hope

to see more of Chris at the meetings.
Jeff Sandys, who served as both
secretary and treasurer, also ran the
newsletter for the first several months of
his term; he did a great job at all three
tasks. He did such a good job as secretary/treasurer, in fact, that he was easily
re-elected for those posts. Glad to have
you back as Sec/Treas, Jeff.
Speaking of the elections, I look
forward to working with Mike Tarrant,
the new vice-president of the SRS. Mike
moved to Seattle about 1.5 years ago
from Minnesota, and likes the lack of
snow and mosquitoes. He works as a
test engineer to support his robotics
addiction, and is building an entry in the
EPA cleanup contest His current design

uses a super-charged 8052 microcontroller (it has four additional I/0 ports),
and he wants to get in on the 68HC11
MCUs later.
I moved to Seattle in August of
1989. My wife, Linda, and I had quit our
jobs, loaded a 26-foot UHAUL trailer
with our furniture, and hit the road for
Seattle. One of the first people I contacted when I arrived here was Bob
Nansel. I already knew a bit about Bob,
because he and I both wrote for (the now
defunct) Micro Cornucopia magazine.
Bob had an ongoing series of articles on
the LIMBO robot, and I did articles on
various subjects in amateur electronics.
Bob in turn introduced me to the
Please see Prez Sez on p . 4
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National Service Robotics Association
The following is excerpted from a flyer
sent to me by Frank Jenkins. Thanks for
the info, Frank.
''The National Service Robot
Association is an individual and corporate member organization devoted to
the application of robot technology to
human services such as health care, education, security, space and undersea
exploration and related nonmanufacturing areas. Among the groups we

represent are researchers, manufacturers,
developers, users, hobbyist and students.
To serve our members, we have
become the primary repository of
information about service robotics.
NSRA activities include the sponsorship
of exhibits and conferences, collection
and distribution of publications and data,
a quarterly newsletter, and a member
directory. We are constantly developing
new programs to serve member needs."

Yearly membership rates:
Individual
Full-time Student
Corporation or Institution
Non-profit Organization

$30
$12
$300
$150

For more information contact:
NSRA
P.O. Box 3724
Ann Arbor, Michigan 48106
Fax: (313) 994-3338

Prez Sez conliTUledfrom p . 3

Seattle Robotics Society. The first
meetings I attended took place at (the
now defunct) United Products, at Fairview and Valley in Seattle. Lance was
president, Claire Colquit and Chris Vansil showed off their Forth-based robots,
Bob was building LIMBO, and Lance's
Murphy was the club champion. Here it
is 2+ years later, and Murphy is still the
club champion.
I had a lot of trouble matching
names to faces (always have), but I had
no trouble recognizing the creative energy at the meetings. This was the same
energy I used to sense in the personal
computer hacker, before everyone got
Big-Blued and OOS'ed to death. I was
hooked after my first meeting.
My first robot was named Maynard;
he used Boeing surplus metal straps for a
base, toy-car motors for the drive system, and a 68HC705 MCU for a brain.
He ran fast, lasted a long time on his
eight Ni-Cad D-cells, but couldn't run a
maze because I hadn't figured out a good
set of wall sensors. Here it is, 2+ years
later, and I still haven't figured them out
After Maynard came Simon (another 68HC705 'bot) and Melvin. Melvin
uses a 68HC11 MCU, a dynamite chip
for robotics. I created a version of Forth

for the 68HC 11 and posted its source to
the SRS BBS; I use a more powerful
version of that same Forth to run Melvin
and my other 68HC 11 projects.

started at places like Apple and the
Homebrew Computer Club. I encourage
all of you to share your ideas and plans;
all in turn will benefit from the sharing.

In the past two years, I have heard
much of the folklore that accumlates
around a club like the SRS, but I know it
would have been even more interesting
to actually see some of the more legendary events. I never saw Clair's 400pound, gasoline-powered, stand-up robotic comedian, but I have heard stories.
I missed seeing Pete Skelley's mazerunner made of 2x4 's, but Pete has returned to the fold, so I'm sure I will get
to see its successor.

Check the upcoming events for details on the Yards of Robots in late July
and Second GEAR in mid-August. I
want to extend a special invitation to
both events to the members of the British
Columbia Forth Interest Group. Bob
and I spent a weekend in Vancouver, BC,
recently and met some of the Forthers up
there. They are a great group and we all
had a good time; thanks to Karl and
Eleanor Brown for hosting a very
enjoyable evening.

Happily, I have met Phil Clyde, the
patron saint of the SRS. Phil provided
years of encouragement, support, and
inspiration for the club during the
meetings at United Products. I haven't
seen Phil in quite a while, but I know all
of us at the SRS wish him the best (Phil,
we hope you can make a meeting
sometime!)
For our many new members, welcome to the Seattle Robotics Society. I
hope you find our meetings stimulating
and informative, but most of all fun.
Amateur robotics may be one of the last
outposts of the creative energy that

Keep on keeping on...
Karl
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cybERNETic dREAMiN'
amateur robotics in california

by Frank Jenkins

San Francisco Robotics Society

P

Q

resenters and participants at the
April meeting of the SFRS discussed different methods for designing
and building circuit boards.
Brad Smallridge does not like the
"forest" effect of using wire-wrap for
making custom circuit boards. His experimental vision-processing board uses
conventional sockets and he solders
wire-wrap wire to the short stubs.
Roger Gilbertson of Mondo-Tronics
discussed how he designed the artwork
for a simple PC board on his Mac, and

then had the bare boards manufactured
in Mexico for under $400 per thousand.
Ed Severinghaus used his Mac to
lay out a double-sided PC board using a
low-cost program from Douglas Electronics. He then had the board built
directly from the generated computer
file.
Tooru "Mo" Mochida from Martex
Circuits, Inc. discussed the do' s and
don'ts of designing circuit boards for
low-cost, low-volume (or even one-off)
production. Surprisingly, factors such as

board size aren't as important as providing clean layout data, using correct
minimum feature size (> 10 mils) and
minimizing the number of different hole
sizes. If proper guidelines are followed,
the NRE costs for a modest-sized board
can be as low as $350.
Finally, there was general discussion of what the "third event" would
be at the SFRS Robot Races on Sept. 13.
SFRS Presiden!:
Brad Smallridge
567 Belvedere St.
San Francisco, CA 94117

Palo Alto Hombrew Robotics Club
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bout 20 people listened to professional roboticist Aram
Soghikian 's discourse on local path
planning and trajectory following.
At the highest levels of robot behavior are "goal generation" and "mapbased navigation" which involve determining where the robot is to go and the
general path it is to take. These areas are
the province of Artificial Intelligence
researchers and may require 1 to 5 minutes of computation time.
At the other end of the behavior
spectrum are "reflex actions" (e.g. bump
sensing) and "motor control". These
have time-constants in the 10 to 100
millisecond range and are the areas that
concern most amateur robotics people.

Aram 's discussion focussed primarily on
the no-man's-land between the two extremes-avoiding obstacles while
maintaining a smooth path between
them. Local path planning requires the
robot to acquire and integrate the (often
contradictory) information from sonar,
vision and other sensors to locate and
track obstacles. In order for the robot to
be able to move at a reasonable speed,
this information needs to be updated and
processed at least once per second.
To keep the path reasonably
smooth, the trajectory planner must provide updates to the motor controllers at
least every 100 milliseconds. Since
many current path optimization methods
(e.g. splines, simulated annealing) in-

volve complex mathematical processing,
a robot with several sensors could require considerable processing power if it
is to move smoothly and quickly along a
path. Add imoving obstacles and you up
the computing horsepower needed.
Following Aram 's presentation,
Dick Prather discussed the AAAI robot
contest in San Jose on July 14-16. He
also showed a toy IR detection device
(list price: $40) which gives an analog
output. There was also a general discussion about the use of flux-gate
compasses in mobile vehicles.
PA. Homebrew Robotics Club sponsor:
Richard D. Prather
91 Roosevelt Circle
Palo Alto, CA 94306

ENcodrn

6
YAIRS continued.from p . 1

you do this, but you can buffer the oscillator signal and use it to drive the
IRED's that send out the sensor's infrared signal. This is what QI does. If the
signal that comes in via the photo-transistor (Q3) matches the one going out
from the oscillator, the NE567 generates
a signal saying so. The '567 is pretty
sensitive, so you have to make sure that
you wire the circuit to avoid cross talk
between the IRED and the photo-transistor. The pot in the circuit (R 1) is used
to adjust the sensitivity.
Now that we have a working sensor,
how do we apply it to make a robot
follow a wall? Well, the first thing is to
put the IRED and the photo-transistor in
a vertical line. This will help to cancel
the effects of sensor alignment to the
wall. Unless the robot spontaneously
rolls over, it's angle to the wall will vary
only from side to side. If the sensor el-

Movement

ements are in a horizontal line, the angle
to the wall will affect the answer as
much as the distance from the wall!
This was something I learned the hard
way with Hoover. It's obvious once you
figure it out.
But there's one problem. To make it
easy to follow the wall, it would really

Movement

Too far from the wall

be nice if we DID know the angle between the centerline of the robot and the
wall. The robot doesn't need to know
the exact angle, just if it is reasonably
well aligned with the wall. To do this,
Albert will have three IR sensors down
one side, and only one on each of the
other sides. To figure out if the robot is

Movement

Headed away from wall

Movement

Illegal (maybe a corner)

Headed away from wall?

Headed into the wall

PERFECT- full speed ahead !

Headed into the wall?

Too close to the wall
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in alignment, the three sensors will have
different sensitivity settings. The front
and rear sensors on the "following" side
will be set more sensitive than the center
one. Then, if the front and rear sensors
detect a wall, but the center one doesn't,
the robot is pretty well aligned with the
wall. A pretty simple software lookup
table based on the state of the three
sensors can determine all of the actions
of the robot in wall following mode.
Obviously, you need to watch the
other sensors for possible collisions, and
backup mechanical crash sensors would
be a good idea, but this basic scheme
should work for many kinds of robots.

Contributors

About the Seattle Robotics Society

0

The Seattle Robotics Society was formed in 1982 to serve those interested in
learning about and building robots. We are a diverse group of professionals and
amateurs, highschool students and college professors, engineers and tinkerers.
Our passion is the creation of cybernetic creatures that challenge the old
definitions of life, intelligence and practicality. We meet 10:00 a.m. to 12:00 noon
the third Saturday of every month at North Seattle Community College in room
1652. If you are building a robot or just planning one, come down and meet the
gang. We are on an exciting journey and welcome you to join us.

Managing ·Editor
Bob Nansel
Circulation
Jeff Sandys
Contributing Editors
Lance Keizer
Karl Lunt
Mike Tarrant
Mike Thyng

Upcoming Events
May 16

SRS Meeting at NSCC, rm 1652, 10:00 am.
Speaker: Gwendolyn Pickens, Holovison, Inc

June 20

June SRS meeting.

July 14-16

AAAI robot contest in San Jose

July 24-26

SRS sponsors Yards of Robots competiton
and exhibition.
2nd G.E.A.R. campout

August 21, 22, 23

Contacts
Make your check payable to:

Jeff Sandys
Seattle Robotics Society
P.O. Box 30668
Seattle, WA 98103-0668
To electronically submit articles,
letters and news items for the
Encoder, leave E-mail on the SRS
bulletin board :

Membership

Robert Nansel @ SRS BBS
206-362-5267
300/1200, 8N1, 24 Hr

Membership
$12 per year, February to February
{dues are prorated $1 for each month after February)
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Name:
Address:

City:

State:

Day Phone:

Evenings:

Zip:

To submit hardcopy fo r the
Encoder, write to:

Bob Nansel, Editor
816 N. 105
Seattle, WA 98133
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