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UPCOMING EVENTS CALENDAR

FEBRUARY

Feb 5 RSSC

Topic:
Feb 9
Feb

Mar 5

RSSC
RSSC
RSSC

Topic:
Mar 9
Mar

Apr 2

RSSC
RSSC
RSSC

Robot Project Workshop,
Board meeting,
Meeting at MTI College:

Robot Project Workshop,
Board meeting,
Meeting at MTI College:

Meeting at MTI College: 7-9 pm

HAC Motor Control

at Jerry
7-9 pm
HAC Sonar and

at Jerry
7-9 pm

Topic: Mobil Robot Navigation

RSSC
RSSC

Apr 6
Apr

Robot Project Workshop,
Board meeting, at Jerry Burton’s Lab

at Jerry Burton’s Lab
Burton’s Lab

other controls

at Jerry Burton’s Lab
Burton’s Lab

at Jerry Burton’s Lab

Presidant’s Message

Iz's Super Bowl Sunday as I write
zhis and we have just completed another
sucessful ACP swap-meet. We bhad a good
turn-out in the morming and handad out a
lot of l:terature, hopefully we will get
some nev mambers. Special thanks to Roger
Ruszxowski and Tim lewis who sanned the
booth the entize day. The Sociaty robot
RISKY (RSSCae) drew & lot of interast and
we plan to develop a damo program by the
March swap-mset, 30 we won’'t have tO keep
typang in commands through the keyboazd
(the Nady mike receiver wasa’'t
operaticnal 3o we couldn’'t use the
recognizion input to the knowledge bDase) .

At Tuesday’'s meeting we wi.l be
discussing the motor coatrol porzaca of
the HPC, and wall folliow-up with a Lab on
Saturday.

Note the proposal that Tom Carrol
submitted for a directicnal microphone
for the robot. reproduced in this issue.
This i3 a4 good example of a proposal for
an addition to RISKY. The rest of you
could use this proposal as a sample for
pProjects you would like to see added teo
the rcbot. The board will then present &
priozrity list of projects for mambar
approval.

The RSSC bulletin board is now
oparat:onal. It oparates as a sub-board
to the Future Net REBBS board. Roland will
ba uploading the mambarship file and the
Sysop will pre-register all current
mampers. Any mamber can thenm log in and
leavs =massages or up/down-load files.
Everyone will bave an initial password of
RSSC, you should change it to soma
unigue., once you log-in, the number 1is
{818) 303-9595...... B

GENTRAL MELTING Jan. 0B 1991

The Society meeting was held fzom 7
X:AM. to $ P.M. Tuasday the 8:=n. of
January at MTII Coliege. A group of 18
ware present to observe Mr. Corson of
Byte-Size Stores. Inc., damonstrc the
Covox sound recognition hardware and
scftware. President Jersy opened the
Baeting OR 3chedule and menthkly business
was conducted.

The dacision was mads to man a booth
4t the ATP swap meet. Ccme Dy and say
:;élo 20 your feliow mamoers cf the

JTiS3 Society Janday T Jan T
25D seen men Y Y anuary a he

Jarry would like te see the Soc:iety

displaved at the 1993 WESCON. Special
Interest GIOUPS are avolving a3 Dambers
are getiing to Iogether and sharing
ideas.

Zransforming ideas into reality is
still a problem with the engineering note
book. It has Deen recorded that the Covox
Presen- tation arranged by Don Golding
was absolutely spell binding.

The next Society meeting in the Lidbrary
of MTI College will start at 7 P.M. on
Tuesday the 5th of February

HARDHMARE WORKSICZP CJaz. 12 1991

~he Hardwarae Working Group mesaet at 10
A.M. Saturday 12 Jan. at Jerry Workshop.
Sociaty Presidant Jerry Burtoan hostec tha
meseting. Marx Frank had the hardware
systems of the societies’ IODOTt in Prime
condxtion.

A mived hardwars and scftware Group
worked on the integrationm of the Covox
voice subsystem 1nto the COmMPUTEr ISystem
©f the robot.

A second group worked at establishing
a Socaety Bulletin Board. Kevan Corscs
and Jerry Burton are working the bugs out
for everyone. Kevin 13 worxing the host
and of the board and Jerry i3 beta
testing the user end of the systam. Next
month should bring mors news about bow
the mambership can make use of thas
resource.

The morning went fast for everyons.
We all 2ind sc much we want to do wath
our interest and 3¢ little time to work
on tha problems. In the four hours a

month spent in  face to face club
meetings, things do not appear to advance
very much.

In the month since our last hardware
meeting more pecple than I can naze nave
independ ly t©o support our
interest. While not at the msetings Mark
Frank fabricated additional parts for the
robot. Scmeone charged the batteries.
Somacne worked on the software. Jerry and
Kevin advanced the bulletin board. Jess
and Roland produced and mailed you & news

letzar.
Keep up the good work every one and
I'1ll see you next month..... RR

ENGINEERING NCTEBOOK 15 Jan. 51

The notebook is a very popuiar idea.
It seems t0 gQget Dantioned at every
meeating. It is said “Hey guys we should
recorc that in the notapook”. “"Whare do

1 fina the notabook?” “We did that las:
year and you snould £ind it 13 the
notebook”. "I didn‘t bring my notepocok
copy to the meeting but ask around scme
one has at™. "Why don't you transcIide
that dissertation and small manual into
the notebook”. “The bulletin boarcd would
be a great piace for the uoteapous”.

The notabook slips nto
conversation so fluadly. Help me wath
this everyona. Pass ma the paper. [ want

to belp get this information avail:iable
to and shared with the Society. However.
until someona provides a paper copy of
che ainformazion to the Secretary f£or
inclusion into the nOtebook we arejust
wishing, hoping and dreaming tiat va.ad
and interesting infOormation will apoear
in the notepook £0r ever ones ben
some of the Zirst to comtIidut
of wisacom. We all know real
are not yet OCCuUITiRg This way.
YOour information in a real way. Get the
things you want into the notaboox Dby
provading a hard copy to Roger L.
Ruszxowskxi, 18409 Renault St., .a Puente
CA. 91744.............. AR

CTION IT
These are some of the items that are
needad for the completion or expansion of
the club ROBOT daveiopmant.

1. 2'm going =0 call this a "SOCKING
STATION" for want of a better titls. This
station will be used for charging and
musSt have an AUTOMATAC interconnect. It
also requires soms type of idanty
the ROBCT a3 to its location.

2. There 13 a need for an "RF IAN".
This requiremant 13 needad IO asI3isST n
the $5a=g a=2 =csnitorimg 3f  the

operation of the mobil ROBST's computer
Program. One current and specific
i3 & way TO mORITOr 1N real t:me the
SONar Iranducer OUTPULS SO we mAy Know
exactly what the ROBOT may be seeing.

3. This need Il call a “SCNAR
MONITOR™. <The club needs some type of
hand held receiver that is tuned to the
40 khz sonar output. It should be
capable of responding to the transmizted
pulses, determine the azmplituds and
present it on some type of digital or
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4. Sonaz Deam f2cusing.
Poclaroid tIanducsers lave a
30 3dagrees) Deam soread.
locate an costacle.
0 be focused and recuced TO as naIrow a
beaxm as possible.

L Sonar razura signal amolituca
Jerry B prorosed this a
aontas seneral Seez: ng

infosmac from the sonor

°rm e allow ezZacT dates=ination
of the pPoinTing angle to tha reflactor or
obstacle.

€. New alterzate for the HPC board.
“he source for adzitional HKPC boards
Seams TO De exnausted. The Other Iamoars
and new mamders that would like to stazs

a ROBOT prolect need the HPC
functicnally. “he dasagn of this
funczacnally is the subject of tinis
acrtion itam.

7 New al:zerdate for the MNotor

Contrel board.(Same as #5)

8. Valid reolacemant for the TI
board. There is add::tional effort neseded
to thorougktly evaluate the COVCX concept
and to integrate .t iato the ROBOT's
functionally.

9. Single Board Ccmput
evaluate the SBC's availadis
selaczion of a CPU <Zor the various
distrabuted functions izplemanted oo the
ROBOT.

20 Heading sensor. Heading sensor is
required as part cof the dasign of our
autoncmous ROBOT system. See SENSORS
columm .

These are tha currantly idantified neads
of the RSSC. There is more than enough to
kesp uUs Dusy through 19392. As you have
ideas and potantial solutions to any of
these problems., call Jerry B and bring it

to the genaral meeting........ 5
SENSORS

This new section et the ROBOT
BUILDER 13 tO COver various 3ensors
required Dy the ropot. These inputs
assist the software program wn
gaining information apout <he
anvironmant in which the robot
~ives.

Z had planned te cover
sensors %has month but things dida‘t
work out qQuite lika 1 planned. 1Ia
the next moath or 30 this column will
covar ~he 3SONAI 3ansors.

I want to cover a new

the scnar

sansor that

is nmot includad as a part of the robot
at the presant ::ma. Jarry Burton
and the programing group are busily

writing software for the robot that will
allow it TO map izs enviromant and
ail the obstacles pPresent in that
world. 7Thas A3 gQuite an amditious
undertaking and my hats off to Jarry and
the group tackling such a large task.

For more infermation on the task
refer to the last cthree Or fOur issues
©f the ROBOT RBUIIDIR in Jerry’'s
“The Robotser”. In his column be
dascribes the I-MAP and the P-MAP matrix
set of tiles. The program wvall 2ill in
tiles is thas asray dafining locations

of the ocbstacles that the SOnaAr sensors
2ind as the robot moves through its
anvy . The mo path caa than
be planned by using this mactrix o
navigate around and between

obstacles. Sounds good, however this

tachniqua depends on the robot moving
very precisely through its environment.

The cachaiqua depends on the
spatial orientation of the esvironmantal

BACIiX WwithiD DAMOTrYy remaining fized
wath respect to the robots initaal
beading. This i3 a so-’0 assumption
but its the best we Dbave for now,
Consider the robot wheels runnang
through watear or spilled liquid of
soma type. The software asks the drive
to zuzrn 90 dagrees and one cof the drive
wheels 3lips and doesn’'t propel tha
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ane <hrsugn
nerates an
~&tercal software un
world. I  wouid

exdectec

an

tiat operatioco

X2 Grass or Zeepr snag catpet would
allow zhe ezzor s puild up beyond
usable l.mits. FToolen i3 znat
thezre i3 no ecd Bback b
environmant at . Time o de
and reqau the Dbasic aerror 2

between the sof:iware world and ine real

world.

I have read 3ome ar::cles that
propose 4 Dbeacon with in the
universe for the ropot 5 get A
current or updataing fix on for

absolute position with in the real
world. Thas teachnaiquae, howe seems
to be in opposition to the “fully

auytonomous” machina that
the mambership.

I think that a heading refersnce of
soms type would be a valuable asset to
the ropot in keeping the computer
~"world" oriented to the actual world.

Here are scme 1icdeas that come to
mind. One would be to design an optical
transducer to lock at a floated and
heavily damped magnetic compass needle.
Another would be tha sampling of the
earths magnetic fields with a
Zlux-gate compass technique Or possibly
with a Hall effect davice. I bhave
included some of the clippings I had in
my idea £ile To assist scarzang the

13 the goal of

creativea Jjuices of all of you out
there.

This function is needed and I
would like to propose this design need

as & possible newv working group. This
will bhelp keep the software types sane
as they labor toward giving our little
cresation soma smarts. It would be sad if
only by a slip of the wbesel that the
internal smarts get scrambled.

Please help wath tha idaas. As an
alternate I 1 q a zal flux
gate compass that could be purchased
for a thousand dollars, and it setzles
to an error of less than a degree 3n 0.2
sec. It can evean ba purchased with an
RS232 inte

Bring your
ideas to the nesxt meseting and we'll get
this worked out bafore it causes troubls
for the 3software cavelopmant..... <3

A PROPOSAL for REORGANIZATION of
the RSSC WORKING GROUPS

by Bob Peringer, Mamber

Our Robobic Society now has a working
robot as a rasult of three working groups
set up at the start of the project. 7The
work was not equally divided. Some work
was performed extraordinarily and soma
groups had little to do.

What is the reason for this? I feel it
was the rigid corganization under whach
the Robotic Sociaty was initially sec
up.

Suppose a mamber -- say. a nev msamber --
has a project in mund for thew robot.
What can he 40? Ke has no access to the
elub funs. He cannot resarve time fO0r the
robot to be his to work with. He can
only be supurbly persuasive, if he can,
in a general meeting to make things move
his way. Not many scaentists and
engineers ara that persuasive' Is it ao
wondaezr then. that mADy mambars aze doing
litzle or nothing oa the club zabot.

There is an alternative =-- a flexible
organization structure. Projects should
birth, grow and flourish, and then pass
away and are finished as nev ones take
tha lead.

How can we davelope such a system?
Examples are all around us. Two of the
moat outstanding locally are the North
Orange County Computer Club(NOCCC) and
the Orange County IARM PC User Group
(OCIPUG). Thaese clubs aenourage
formation of new Special Interast Groups
{SIGs) . Club officials look for group
leacars and provide tham with meeting

facilii:ies anz news.ieTtter 3Tac
=onif (Jaa 3JI;. NICIT nas
waicn 3 Save tust Deen formed.

Whnat would a
orjanization possibly loox
cfZicers would see a
succeecing iz Their pProye
GToups withering, and CTIGrLS CLAROILIAG 20
De recognized. scneduled. and Zunaad.

flexitle

To a xampber. a flexidble organizazien
would mean that ba would nave =zhe
OPPOITUNITY TO JOIR 4 3ORATX Group Or some
other existing GIOUP. Or 1 he 2
2ind scmathing he lixed he could respond
with 3 Iregquast TO Sulmit nNew Dians on
somathing with support and funding ready.
Or he coculd put Zorward his own priject

zake plans, Iequest a budget, and seex
support.

The flexible corganization would put
barriers i3 no one’'s way. I axcect the
result will be competion for time with
the Tobot. and no end <o club
activaty....... RP

EDITORS COMMENT: We need to thank Bob

Peringer for Ris concerm and f0r the tize
be spent putting pencil tO paper and
documenting his concera.

This maxes us realize once agaia That
this 13 a volunteer orgyanizatidn cf l.xae
interest in

zinded
robotics.
also can rave
training, educat:on.

with an

goals and

Each of us have our owvn goals. scms timas
spoxan but mOST T imes unspoxen. 1ats hear
from more of you Out there ia rooot
land. .. ... 33

ARTICII RLVIEW

I want to bring you revievs of various
articles written about robots. This month
I want o bring you the highlights of a
zather different typs of robot. Thas
month I want tOo review tie “LARN
RANGER" . Yas you guessed it, it’'s a robot
lawn mower.

This 13 a very interesting machins
and much can be learned Zrom reviewing
the design. Scma of yOu may even want to
build one for yourself.

The LAWN RANGZR is a battery powersd
lawn zower. To provida sufficient power
to mow a lawn, the LAWN RANGIR uses dual
12 volt deep-cycle battarias £5r power.
This allows 2-3 hours of operation oo A
single charge. Battary powar also allows
the LAWN RANGZR to run very quite and
clean. The power head has two 24 wac
motcrs each turalng a cutiing Dblade
covering a cutting swath of 30 inches.

The electronic control system is
composed of four printed circuit boards:
the CPU, motor controller. powar board,
and the connec:ion mother board.

The C2U board contains a 230
MLCIOProcessor. The 280 contiaually
processes the sensor data fzcm fifteen
grass sensors and calculates tha correct
steearing pata.

The motor controller board is used to
contzrol the speed of the drive motors.
Valocity information <from each drive
wheal i3 fed back to the board in ordar
to keap the LAWN RANGIRS speed constant.

The powar board contains DC/DC
convertars that convert tha battery
voltage to +5, +10, +30 and -10 volts.
This board alsc contain the power
MOSFET' 3 used to control the mOTOrs.

The mothar board provicas the
interconnactions batween the othar thre
boards.

The operator must f£irst manually
steer thae ROBOT ascusnd the perizater of
the yard while cutting grass and around
any obstacles with in that area waith a
zanual contzel unit. The imatial cut
around the yard is used for navigation as
it will steer along the border while it
cuts grass. The mower searches for hagh
graas and it will move away from an area
that has been previocusly cut. This
feature allows the £obot to move around
trees and other obstacles that are
surrounded by cut grass. After all the
bordars are cut. unplug the manual unat,
SwitcCh The MOwer intso iL3 JUtCRATiC mode.




VOICE RECOGNITION ENHANCEMENT PROJECT

Proposed by Tom Carroll
Submitted: January 14, 1991. Approved:

Problem: The two voice recognition systems in use by the Robotics
Society of Southern Californtia require either an RF (radio) 1tnk mike

or a headset-mounted, noise-cancelling microphone for accurate voice
recognition. These two systems are the $149 Covox Voice Master Key
or the $1295 Texas Instruments system used by Synpet's Newton. The
far less expensive Covox unit has some amazing features for the money
but the TI unit has it's own processor built in. Both, however, require
a relatively noise-free environment and a mike at the users lips.

QOblective: To allow users a hands-free voice control of their mobile
robots without having to use an attached RF or wired microphone,
much the same as one would speak to another person or even a dog.

Approach: The development of a directional microphone that would
track the user's mouth area, with a secondary microphone that would
pickup the environmental noise and electronically subtract it from the
directional mike's signal. This signal could then be fed into the voice
recognition system with a much higher recognition rate than expected.

Proposed Solution: A small "shotgun™ mike like the unit from DAK can
be mounted on a pan and tilt unit atop the robot. A "human" locator can
be one of the $15 infrared outdoor light sensors, modified for DC use.
A Polaroid rangefinder can determine the "human's” distance, and
through triangulation,- determine his mouth level above the floor. The
hardware requirements are indicated below:

‘Let's see now
| feel 3 heat source In this
direction, so I'll rotate there and stop.
OK,~ my Polaroid says 1t's X feet away
S0 I'11 t11t the mixe up Y* and Teed the voice
input 1nto my recognition unit ®
TAhNhI HELLO.”

Ambdient noise 1s electronically
cancelied from the incoming voice
Stgnal ang the result 1s rfed to the
voice recognitton poard / system

Ambient Nolse

omnicirectional
Micropnone

Y POLAROID AND INFRARED SENSOR UNIT
e ARE MOUNTED SIDE-BY-SIDE IN TURRET.
IR SENSOR MUST BE MODIFIED TO PEAK

WHEN HEAT SOURCE IS STRAIGHT AREAD,
"RISKY" or “NEWTON" or Your Own Robot OR MULTIPLE UNITS MAY BE USED, EACH
AT DIFFERENT ANGLES.
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Sensor and logic form digital compass

Brian Grenoble
Mazim Integrated Products, Sunnyrale, CA

Combining a Hall-effect sensor with a few ICs provides
an 8-point digital compasa. Four open-collector outputs
on the sensor correspond to the four cardinal points
of the compass. The sensor’s Hall-sensing action acti-
vates one output for each of the principal directions:
N.S,E.and W. Aligning the sensor with an intermedi-
ate direction, such as NW, grounds both of the associ-
ated outputs.

By detecting whether the 8ensor is selecting single
or dual outputs, the NOR-gate scheme resolves the
_!our sensor signals into eight distinet compass read-
ings. Following the NOR gates, eight inverters enabie
the system to drive medium-power LEDs.

The circuit's power supply ( Fig 2) operates from an
unregulated input voitage that can vary between 5.25V
and 18V. The supply includes 2 linear regulator, IC,,
that provides 5V for the LEDs, logic, and low-power
Step-up converter (IC,). The converter generates a
clean, stable 10V for the sensors, which, if f
allows the sensor and control/display unit to be located
yards apart in a noisy automotive environment. The
8ensor operates from 8 to 12V. vy .

Inductor L, determines the actual voltage supplied
to the sensor. An inexpensive barrel (bobbin) inductor,
though noisy, suits this application because the control
section includes no RF-sensitive componenta. If higher
efficiency is required, toroidal-core inductars are rec-
ommended. The sensor, like any device that responds
to the earth’s magnetic field, shouid be located away
from metal structures and electric motors. In most
vehicles, the windshield area meets this requirement.

f

I

NOTES: WYERTERS « 7408
3 = INPUT MOR GATES « 7427
2 - IUT NOR GATES = 7402
TE ALL ¢ SENSOR GAOLMOS
TIE ALL 4 SENSOR ¥ + § TOGETHER

TOOETHER

P'-I—H-&mdaﬂm—,lﬁlw“mdlumeEDﬁw-do/nﬂ:m.

Electronic compass helps the blind

This circuit produces an audible output
with a varying pitch depending on its
orientation to the earth's magnetic
field. The accuracy is not high but it
can be used as a hand-held compass by
blind people. There are already com-
mercially available compasses for the
blind based on the traditional sus-

pended needle. This though is unsuit-
able if the sense of touch is impaired.
The heart of the device is the UGN-
3501M Hall effect sensor IC, which has
a monolithic Hall cell and a linear
differential amplifier with differential
emitter follower outputs. Typical sensi-
tivity is 1.4mV/gauss. It is unsuitable

S1 1. .y
—
an
3 8
S 3
10y 1(3
6 R g 0
UGN-3501M 21
Tr
z BCIE2
“
taJ o
- 15N Sbk7
T N

012

for measuring small fields such as the
carth’s since the drift is comparabie
with the signal. To overcome this. a
flux concentrator in the form of a 6em
by 9mm ferrite rod is glued to each face
ofthe IC.

The two outputs are fed into a
differential amplifier IC;. The output
voltage for zero input can be adjusted
by R;. C, inhibits parasitic oscillations.
The output of IC, is fed into a voltage-
to-frequency converter based on the
555 timer ICs. Its output drives the
transistor in the grounded emitter con-
figuration with R;» used as a current
limiting resistor. An audible note is
produced from the loudspeaker. The
circuit draws a toral current of about
S0mA.

R; acts as a pitch control giving un
output of about lkHz. In the circunt
shown the pitch varies by an octave as
the orientation is changed from north
to south.

W. Gough
Department of Physics
University of Wales
Cardiff
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LAWN RANGZR
+ ar=:cle :in
SUST issues EH
RCNIZS Magaz:ine
parts can be puzchased 2z

re.ax ancg

The

Solut:ons. I=c P.O. Box 284, Cacascus. M
23802 . Check zhis out at

your Lisrary fer
further information......... o3

I want o maxe an introduction t2 those
of you tlat baven‘'t coma to meerings,
can‘t come OF othervise bBaven sean
our club zopet. I would like to
introduce you to the newvest
baby(czeat:iocn) on the block. Thae society
hasn‘t named it yet(see Dame <tha robot
sectiocn of the JAN ROBOT BUIISIR). Maype
you bhave a2 name for “the rezot™?

2711 start the introduction frzom the
bottoa up. You have to have a base to
start building upen tharefore we’ll start
where the rubber meets tha road. On the
bottom ars the drive whaels,
approximately 10” in diameter. They
are placed on center line of tha robot
to allow the machine to pavot about it‘'s
centerline. Fore and aft are two casters
pilaced about two inches from tha froat
and back edge of tha base plate. I asxed
why those particular castars vere used,
and ercecting an iPOITAnNt engineering
revelation, they 3aid” bacause thay wers
available”. I gqu I can‘t fault that.
Anyway, the casters are Jjust castars,
nothing special.

Tha two doive motors ars 12 volt
DC type and have an approximate 22 amps
cdraw at stall condition. They are sealed
zight angle gear wmotors with an
approximate 70/1 reduction. Theras is no
provision for direct air cocing. Ia
operation. howsver, they are operating
At suck a low duty cycie that heating
has not been a problem. Installed eon
the back of each motor shaft i3 a plastic
disk rotor and optical pickeff. This

allows :informational feed back to tha
computer on hov many Turas the
@oTer(and wheel) has mada and the
rate (RPM) of cperation.

. The moTor control boara is
installed upraght on ounting
bracxets ahead of the battery The boara
i3 populated with components in only

three of its four channaelis.
At present zhe robot only re

>re3 the
drive for three mozors.

Batzery i3 a 12 volr G =l et a
S AH capacity. I is installed betwsaen
two drive motors and aceut Zour
iiches benind the center ling ©of the
RCBCT tc provide a weight bias to the
rear Wi the present eanfiguration it
13 esz:izated that this Capacity will qive
the ROBOT a two to three hour operational
<:fe with some margin

A speaker i3 provided for the audio out
Put Zzom the TI board.

A stancard smoxe deteczor .3 FIrcvidaed
onboard with an input to tha KPC board.
The HPC boarc irn turn passes an snterrupt
to the main Program ;n!amnq it of :ho
Current a.lara 3tatus. This was included
to provided a 3afery faature zo detect
potent:al malfuncz:ions within <he RCBOT
Oor to detec: the Possibility that the
ROBOT had entared a fire area potentially
Bagzardous to the machine.

Sonar sensors are the standard Polazoid
4coustical transducer that were developed
for their cameras. Currently, we hawe
Providad the ROBCT with three fizea
acoustical sensors and one head
®mounted directional acoustical sansor.
1 electzonics for their operation and
control is located on the HPC board.

Computar is a standard AT clone operating

At A 12 Mz clock rate with onae Meg of
fandom access ®mamory inscalled. At
Present the followang cards aze
ianstalled:

BPC (high performance card)
HD/FD controllar

TI board(speech controlleg)
Video cara

serial outpur

Parallel output

The HFZ 13 a costzizutea processor
control board and i3 GasiSted =o handle
mich of the lower .evel comizol cTisns
upon command £rom THe Program running i3
the AT. The HPC 13 p.iuggea into an cpan
buss 3lot and interzZaces cdireczly wiil
the AT's CPU. Further caetails of the
oparation of this board will be coversd
in the FEB and MARCE Tuesday aaigat
meeting presentations.

Head drive motor and anguiar position
zead out 13 a 12 volr DC geared motor to
position the upper rotat:ional platfom
unoer program control. The program wall
send out a command to the HPC board which
in turn commands the motor control board.
The motor control board sends PWM drive
power to the head motor causing the
platform to begin rotation. <The chopper
disk feed back signals are connected to
the HPC. This allows the HPC to datermine
if the proper angle has been traversed.
The slew power will continue to drive the
®mOtor until the commandad angle has been
Teached.

Rotational platform is a head. or a work
platform to carry any club experiments
that may need pointing capapility. The
distance between the two decks may be
dacreased or increased by changaing the

VOIZX CONTRSL AaAs:IT

SCMAR SEMSCOR

SDLiJNI seDarator rars. The pla are

tle S3UFDOIIS Ty recessed
allen sszews wnizn are Teacily
asseasacie

She urper sonar transducer :3 the sama
tYpPe aavice as the tiree Zizad
tZansducers. The socaties 62 tha
rotationa. platform allows the pProgram to
3Can 1t3 envirooment in about a 350
dagree arc. Tkis allows scanning witaout
having to rotata the lowar boay.

RF voice input is provided to communicate
¥ith the voiCe recognition system of zhe
TI board. This 13 an audic channal for
voice commands. This is standard RF
transmitter/receiver techaology. I: 13 to
be used przmarily for voice overrida(for
safety) wnile the ROBOT is operating in
a fully autonomous moda.

Battery charge status 4is a function
pPerformed by the HPC board and sest to
the program as status information.

Temparature sensor (themmistor) is located
©o the HPC board and the converted
temperature (¥} is provided to the program
as status information........ 33

ETADC —
POWKR SUPFLY

i
/

SPEAXKER

EDITORS NOTE: The cludb ROBCT has had
trouble with <the AT computer board
ibiting intearmittent mamOry errors.
The board was replaced with an XT (6 meg
clock rate) board. The AT :3 presantly
undar bench test and will be reinstai.ed
upon ciearing the proclea. ... Pt
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Tie RARccoteer
3y Jerz=y Burten
in the Ziz3T 6 parts of wa:is
Ser:es . coveread an overall design of
fow tne sofiware could Fu:ida zhe =zeset
<o a givan castination. I i3 now time
IS lo0k at tiae lower level 4rcthitecture
cf the rooot that aa required for this
to happen.

ia any Fiven mobile robot there
4re a sumbar of activii:ies that must be
carried out Jimulzanecusly. For
example. wnila the repot motors ars
Seing pulsed at a cervain Zraquency
(P - Pulse Widih Moduiat:on) to
STeate a desired motion. it is
necessasy o continually get range data
Zzom the sonars so that izminent
collisicns can be avoided. Thare should
3l30 be soma means cf overrizing any
:WTion command 1f the user desires the
Tobot to stop doing what iz i3 doang
and do something else.

One approach is te use a single
very powerful processor in an
~ndapendant sunsystem to respond to
external events ana Bodily the lower
level functions as Tequired.

The HPC from Genaral Iast s

ACZULRTE 3¢ tne ze
torgue a lzeally. woy
woulid wa=z IO Tum a =wTor on 4nZ Jave
it stop later az a very specaiscs T
while aciieving the assired doszan
accurately as possibie. Poz= p =2 the
APC is & 4-bDit output that caz pe
controlled by timers 4-7 o genearate
Z{requescy, duty cycle and pulse wicdsn
modulated cutputs. Tha 4-biz output can
control & different motors.

Tha wheel sensors must be
monitored constantly so that no pulsas
are lost or inaccuracies will creep
into the movemant process. When
determining now far to mowve, the EPC
calculates how many pulses should oceur
during the time The motion should take
and counts the actual Pulses cazung
back in to insure the moticn is
pProceeding and when it is complaeta.

7ba exacutive modula in the EPC
receives moveman:t ccamands via the XT
bus and determines what distance and
diraction is desired. This could be a
turn followed by a Stzaight line mowve
©r just a forward/backward movemant of
A desired number of feet (in 1/10zh’'s
of a foot). Once the move is initiated
the exacutive monitors the opto-
isclators from the wheel motors wia
i

E soeec anz

i3 ideally suited to thig purpose. It
has a 16-bit architacture with both bit
and byte operations, A l§-bit data bus,
AT, and registers, 25§ bytes internal
Tam and 64k bytes of externmal DAmOTy
addressing, 16xl6 multiply and 32x1§
divide, 8 vectored intarrupt sources, 4
16-bit zimer/counters wieh ¢
synchronous outputs and watchdog logic.
St is fabricated with OqOS sogxc for
very low power consumption with 2 Power
fave modes. A built-in UART with
Programmable baud rate. Four additional
16-bit timer/countars wigh Pulae width
modulated outputs. Four iZput capture
registers and 52 general purpose I/0
sines (memory zapped) .

The PWM action is veary time
czitical, in that the amount of time
tba motors are pulsed on, must be

upts. When the move is complete a
Status massage is sent back to the XT
providing the results of the move.

He "9 tor

Mo tor
Contro

] el) M o
InfraRed

Senso»
Lights

~3 an ~Naepenaant !\L:‘!_,E.. k2
Periomm commands incevenaant of
Iain processor.

Some commanas received by :ine EPC
&re executed immecLataly, others are
Jueuad. You can send up to ten commands
to ba axacuted ang i@ will perform tnem
one after anothaer.

immediate commands are ones such
43 getting status, or Sonar ranges, IR
ieval, light intensity, atec.

Queued commands are onaes that
require mOTOr movemant (base or asadq).
Once a coammand is queued an immadiate
Command can be given at any tima to
datermine when a given command has
completed and whather it was succassful
or not.

“he Navigation Program runaing ip
the XT does not have to be concerned
with all the lower level Procassing. 1t
marely bas to send a message to the EPC
O turz 8¢ many degrees and sove a
cartain distance, while tha move is
baing done independantly by the HPC the
XT can look at other subsystems, such
as, tha voice subsystem Or video or 77
The XT can check back on the result any
time it desires, since it does not hawe
to worry about the lower
functions.....Js.

reec

HPC

AT Bus

Ul trasonic
Sound
Sensors

Robotics Society of Southern California

P.0. Box 3227

Seal Beach, CA 90740



DOCKING STATION HARDWARE & SOFTWARE PROJECT
Proposed by Tim J. Lewis
Submitted Jan 31 , 1991
Appraved 1991

Objective: The objective of this project is to create a means

of zllowing the club robot to be able toc find it’s battery charger,
home in on it, and then plusg itself in to it for recharging.

This includes both the hardware and some of the software to
arcomplish this task.

approach: The approach I would like to use is to put an RF
bearon and infrared beacon on the charger urit so the rotot can
find it anywhere in ycur home environment. Once the charger is
jocated and the robot is in the same room, within a few feet
from the charger, it will use is a shert range infrared sensor
eystem to do the final locating of the charger. The charger will
be equipped with arn inductive pick-up unit so the rocbot will not
need to make physical contact with the charger for the it to te
recharged.

Support Required:

Electrical

The Electrical group will need to help in developing an inductive
pick-up. I do not know how this is decne. I do remember the RESX
robot had this type of pick-up ang we might be atle to get thiold

cf it’s operation manual to see€ how it works. Also I will need

any input you may have on how tc de the RF-beacon. I was thinking
cf = simple FM-Transwitter and Receiver System.

Mechanical

I will need csome help #from the mechanical group in coming up with
2 good design for the dochkirg station. Any ideas you may have will
te greatly appreciated.

Software

T think I can come up with soms simple commands to add to the
Lnowledge base s5 we can see if the hardware is functioning
properly. But if I can not, I will need come help from zoftware
greup in writing the test softuare and the scftware to integrate
into the navigation software.



CTOEDINGE TD WERSTER: (2th New olleciatz Dictionar
Robot noun [Czech *robota’ means workl
1. a:r a2 machine that

acte (as walking or talking) of a human being; alsa:

ooks like a human being and per forme various complex

a similar but fictional

machine whose lack of capacity for human emctions is often emphasizad. b: an
efficient, insensitive, often brutalized person. Z: an automatic apparatus

or device that performs functions ordinarily ascribed to human beings
operates with what appears to be almost human inte.lligonoE.

guided by automatic controls.

Fobotics noun

D
S

or
a mechanism

Technology dealing with the design, constructicon, and operation of robots
in automatiaon.
Automaton noun [Greek neuter of auvutomatosl )

1: & mechanism that is relatively self-ocperating esp: ROBOT Z: A machins
or control mechanism designed to follow antomatically & predetermined sequence
of operaticons or respond to encoded instructicons. 3@ An individual who acts in
a mechanical fashion.
Automation noun

1: The technigus <f making an apparatus, & pYoOoess, a systam cperats
automatically. Z: The stats of besing operated automatically. 3:
automatically controlled operation of an apparatus, process, or system by
me-hanical or electronic devices that take the place of human organs of
xD::r\q,iuﬂ, etfort, and decisiaon.
ALTOonomMyY noun

1: The quality or state of being self-governing; esp : the right of selfi-
CoVEYIMENT . Z: A self-governing stats. 3: S=lf-dirvecting.-freadom &and sso.
marel i1ndepsndsnce.
Andrioid rnoun [Greek ’androszides’ manlikel

1: an automaton with humanlike form.
Meschanisn nown

1, a: A pisce =¥ machin V. E: A process or tschnigue for achieving a
result. Z: mMechanical ope tlnn or action. S: A doctrine that holds natural
processes (as of lifte) to b= mechanically determined and capable of complete

the lawz of physics and chemistry. EH

E«plaﬂavl“ﬂ by
Dul) S e frocesses involved in or responsible for

other natural phenomencon.
Machine noun [Latin "machina’l
1: f: a mechanically, electrically, or

performing & task.
Cybora noun

A human being who is linked to
some of his vital physiclogical functions depend.
'intellectus’]

Intellect noun [Latin

1. a: The power of knowing as distinguished
will: the capacity for knowledge. b: the capac
thought esc. when highly developed. 2Z: a perscon with
powers
N1£
UiV

the fundamental phys

an action,

from the power to
ity for rational
intelle«

great

ical

reaction, or

electronically operated cevice for

one or more mechanical devices upon which

feel and to
or intelligen
tual

4+
<



Intelligence noun [Latin ’intlligential

1. a: 1> The ability to learn or understand =r deal with new or trying
situaticons: FEASON; also the skilled use =f reason. =) The ability to apply
knowledge to manipulate one’s envirocnment or to think abstractly as measured
by objective criteria (as tests). b: Christian Science —— the basic eternsal
guality of the divine Mind. <3 mental acuteness.

Sentient adjective [Latin 'sentire’ to perceive, feell

1: Responsive to or conscious of sense impressions. Z: AWAR
sersitive in percepticon or feeling. Also sznsaticn or feeling &
distinguished from thought.

m
O]
-
.
3
1]
—
<

n

FHYSICAL CAFABILITIES 7 N FHYSICAL APFEARANCE

animatron

automaton android
droid Ahumanoid
INTELLECTUAL CAFAEILITIES INTELLECTUAL AFFEARANCE
Imn order to'be considerad & robots
Must it reszemble humans in appearance? (What about insects...?)
Mu=t it be able to learn from experience?
st it resemble an organism in intelligence™ e
(organisms can be simulated to some ext=nt without int=lligence)l
Must it perform a mechanical (physicald functieon? (are computers vobots?)
What if it performed only simple repetitive functions?
What if it is controlled by something (someone) else?

U1l

Ferhacs & robot is any mechanical apparatus which performs a

function on its own (an automaton?. The intelligencza of such a robor is
immaterial to this definition. Grandfather clocks and toasters could be
robots with this definition. These carry cut predefined functions with a
minimum of human supervision. )

What deqree of functionality and/or intelligence must a device have to
qualify as a robot? T

Ferhaps a robaot is an automaton which can learn from experience. . This
would disqualify many industrial 'robots?.

A robot (in Czech) means & person who works, a serf or slave.
Ferhaps a robot is any mechanizal apparatus which per forms a task which
it has been programmed or taught to do.

Mayba the best solution is to identify what groups of peaople consider to be
robets and give them appropriate names (e2x. automaton, android, insectoid,

017
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Computer Solutions
Quality Technical Services

ete C u

S tegratio

DIGITAL Equipment Corp - new and used

Sun Microsystems - authorized VAR for the complete SUN Line

Computer Peripheral (Sub-System) Integration

Note: All integraled product is [ully assembled, tested, and

Archive
Ciprico
Clearpoint
Dilog

Emulex
Exabyte
Fujitsu
Hitachi

Lago Systems
Lion Cabinets
Maxtor
Micropolis
Seagate

TTI

Rackmount ® 4 mm e Helical scan e Shoe box
® Gigabyte ® VME Bus Boards e Disk Cache e
CPU Memory boards e Drive Controllers e Tape
sub-systems @ SCS! ® Terminal servers e Host
Adapters e Disk Arrays e Stackers e Optical
Drives sExternal boxes ® 8 mm e Hard Drives e
Communications e ESDI e Cables ® QBus
®Rackmount @ 4 mm e Helical scan ® Shoe box
® Gigabyte ® VME Bus Boards e Disk Cache e
CPU Memory boards e Drive Controlters @ Tape
sub-sysfems ® SCS/ @ Terminal servers e Host
Adapters @ Disk Arrays e Stackers e Optical
Drives sExternal boxes @ 8 mm e Hard Drives e
Communications e €ESDI e Cables & QBus
eRackmount @ 4 mm e Helical scan ® Shoe box
® Glgabyte @ VME Bus Boards e Disk Cache e
CPU Memory boards e Drive Controllers e Tape
sub-systems @ SCS! @ Terminal servers e Host
Adapters ® Disk Arrays e Stackers e Opticat
Drives eExternal boxes @ 8 mm e Hard Drives e
Communications e ESDI e Cables @ QBus e

and maintenance contracts as specilied.
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1616 S. Lyon Street « Santa Ana e California
Tel: (714) 836-0890 « Fax: (714) 836-1702

provided with warranty,
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ROBOTICS SOCIETY PROJECT DEVELOPMENT COMMITTEE REPORT

The committee met on Saturday, 3 March 1990, at The Robot

Company shop in Costa Mesa. Committee Chairman Joe McCord
called the meeting to order at 1015. Thirteen members were
present. By sub-committee, they were:

ELECTRICAL DESIGN SUB-COMMITTEE: Bob Angelo, Chairman;
Lee La Fevre, Bob Peringer, Garren Davis.

MECHANICAL SUB-COMMITTEE: Mark Frank, Chairman; Tom
Carroll, Scott Macgillivray, John Sprinkle.

SOFTWARE COMMITTEE: Don Golding, Chairman; Jerry Burton,
Roland Kolevek, Ric Molen, George Ronnguist.

Following discussion, the Committee decided on the following
parameters for the project:

BASE: The base of the robot will be 20" X 20" on an octagonal
cut. There will be two drive wheels across the center
line and the preponderance of the weight will be located
behind this same center line. The two drive wheels also
will be the lo0ad bearing wheels while one caster wheel,
at the rear, will float as the drive wheels turn.

WEIGHT: The final weight was left .open but will be in the neigh-
borhood of 50%.

WHEELS: Wheels will be 8 to 10" in diameter, rubber tires on
a plastic interior.

POWER: Enough power to carry itself, a module fitted on top,
and be able to easily move over low-pile or industrial
grade carpet, and over a 3/4" obstacle.

SYSTEM: AT Bus (donated by Dan Golding). Card cage & basic
computer donated by Bob Angelo.

HEIGHT: Base approximately 20"; modules as necessary-

CON-

STRUCTION

SITE: The Robot Company, 881 W. 18th St., Costa Mesa.

Respectfully submitted,

Projett Development
Committee Chairman
6 March 1990
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Robot Language Proposal

A meeting was held on Thursday evening by the Software Group .
In attendance were: Don Golding, Jerry Burton, and Rick Moland.

The main topic was how to define a universal Robot Control
Language.

The following conclusions were made :

1. An English syntax would be used for ease of use.

2. The language commands would be converted to tokens.

It was proposed that the sentence structure should conform as

follows:
SELECTOR 0BJECT MODIFIERS ACTION
Right Arm 10 Degrees Up
Robot 7 lnches Forward
Left Hand 23 Degrees Kighil Rotate
Robot 12 Megrees Lelt Rotate
Front Rangefinder 46 /o 67 Lvgrees Sean

The result of tha commands would be each Hons/ would be represented by a
unique 7oken value such as the table below:

WORD TOKEN
Right Qlh
Left a2h
Robot a3h

The primary advantage of Lhis Loken system would to facilitale
implementation on a wide variely of syslem architectures. lising a
remote computer tied to the Robot with an Infrared Link or RS2J2 cable,
a single 8 or 16 bit value can control various functjons on the Robol. A
system using onboard distributed processing could send tokens through a
network to communicate with the varjous intelligenl devices available.
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