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THE IEEE SPELLING BEE 

IEEE REGION 3 STUDENT CONFERENCE '92 

HARDWARE CONTEST RULES AND REGULATIONS 

','\ OBJECTIVE; 

Student branches planning to compete in the 1992 Region 3 Hardware Contest should 
design and build a vehicle that moves along a mapped surface, retrieves 4 small steel balls 
from specified Pick-up Locations, and deposits them at fixed Drop-off Locations in the 
proper order. Each ball properly placed in sequence in the Drop-off Locations will light a 
letter of the word "IEEEn. 

INTRODUcnON: 

Each school will be allowed to enter one vehicle / car into the contest. Each vehicle must 
be self-contained, self-propelled, and designed and built by the IEEE student members of 
the branch. The contest will consist of a preliminary competition in the afternoon to 
determine which cars will compete in the Finals that evening. 

In each heat, telemetry data will specify the Pick-up Locations for the heat and will be 
considered the 'GO' signal. The vehicle will proceed across or around the Trench to the 
Pick-up Block where four steel balls will be located. The vehicle must transfer the balls 
from the Pick-up Locations and deposit them at the Drop-off Locations in the correct 
order to light the letters IEEE in sequence. Entries should strive to drop all of the balls in 
the correct order in the minimum amount of time. 

THE RACETRACK: 

Each course will consist of the Track overlaid by a Cartesian grid, a Starting Square, a 
Trench and Bridge, a Pick-up Block, and a Drop-off Block as shown in Figure 1. 

The level plywood Track will be 240cm x 485cm in size and painted flat black overlaid 
with the Grid painted flat white. The Grid stripes will be 2cm wide and spaced on 20cm 
centers. No walls will surround the Track, nor will there be any restraints to prevent 
vehicles from leaving the Track. 

A Trench 44cm wide, 245cm long and about Bcm deep will be located on the far left side 
of the Track separating the Starting Square and the Pick-up Block. The Trench will be 
centered over the imaginary line that corresponds to Y =4.5 as shown in Figure 1. A 25cm 
wide Bridge centered along the imaginary line corresponding to X=4.5 will allow entries to 
cross the Trench if they so desire. The Bridge will be painted black and overlaid by only 
the X Grid stripes as shown in Figure 1. The Bridge provided is the only allowable means 
of crossing the Trench. There will be no railings or any other form of protection to 
prevent vehicles from falling into the Trench. The Bridge will provide as much support as 
any other part. of the Track surface. 
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THE STABTING SQUARE; 

A 60cm x 60cm Starting Square painted non-reflective dark green and overlaid by the 
Grid will be located in the lower left-hand comer of the Track with the center of the 
Starting Square corresponding to the coordinate (1,1) as shown in Figure 1. Located at the 
center of the Starting Square will be a 2cm x 2cm block painted the same dark green and 
used to mount the infrared LED that will transmit the telemetry data. The entire LED¥.l1 
be exposed as shown in Figure 2 with the top of the LED located 2cm above the surface.of 
the Track. :-~_ 

Entries will be limited to 30cm wide, 30an long, and 36cm high at the stan of the .race ~ 
with an overall weight limit of 9kg. Two team members will be allowed to setup theit car; 
placing it anywhere within the Staning Square and facing any direction so long as no pan 
of the vehicle protrudes beyond the Starting Square. -:-

TIlE PICK-up BLOCK; 

The Pick-up Block will consist of a block of wood 100cm long, 9cm wide, 7.6cm higlr;:: 
painted black and centered over the line that corresponds to Y = 11 as shown in Figure.:l..~ 
The Pick-up Block will be firmly attached to the surface of the Track. Twenty holes, 11.1 
nun in diameter, will be on lOcm centers along the top of the Pick-up Block with twenty 
2cm wide white stripes painted on the top and down the front of the block corresponding to 

. the center of the Pick-up Holes as shown in Figure 3. Nine incandescent lights will be _' 
centered on the lines X= 1,2,3....,9 and mounted flush with the front of the Pick-up Block 
19mm above the surface of the track. 

After the cars have been set up for a heat, one of the incandescent lights will be lit and 

the four 12.7mm diameter steel balls to be transferred will be placed in the two holes on 

both sides of this light. All other holes will remain empty. 


TIlE DROP·OFF BLOCK; 

The Drop-off Area will consist of a block of wood 80cm long, 9cm wide, 7.6cm hight.t~ 
painted black and centered over the coordinate (20,9) as shown in Figure 1. The Drop:9ff 
Block will be firmly attached to the surface of the Track. Four holes, 38mm in diameter, 
will be on 20cm centers along the top of the Drop-off Block with four 2cm wide white 
stripes painted on top and down the front and back of the block corresponding to the 
center of the holes as shown in Figure 4. Located 38mm from the top of each hole will be a 
"Brilliant" LED that will signal with the same protocol as the Telemetry to indicate hole 
numbers (1= 1, El=2, E2=3, and E3=4 as shown in Figure 1). The holes will taper down 
so that when the balls are deposited, the LEDs will be shielded from direct view. 

The steel balls retrieved from the Pick-up Block must be placed in the proper order (left 
to' right as shown in Figure 1) to spell "IEEE". The balls must remain in the holes to be 
considered properly deposited. Individual balls are not associated with individual holes, 
only the order in which balls are deposited into the holes is important. Judges monitoring 
a vehicle must be able to clearly discern in what order the balls were deposited in case 
electronic scoring is not available. 
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TELEMETRY; 

The Telemetry Data will indicate the X coordinate of the incandescent light that has 
been lit to indicate where the balls are located in the Pick-up Block. The data signal will 
be transmitted through the infrared LED located at the center of the Starting Square, and 
will consist of a pulse that will repeat every 0.1 seconds. The duration of the pulse will 
indicate the X coordinate of the incandescent light in the following manner: 

X = 1 == > 0.01 seconds "ON" and 0.09 seconds "OFF' 

x =2 = = > 0.02 0.08 

X =3 == > 0.03 0.07 

X =4 = = > 0.04 0.06 

X =9 = = > 0.09 seconds "ON" and 0.01 seconds "OFF'. 

The 'GO' signal for each heat will be the start of the pulses. 

The LEDs located in the Drop-off Holes will pulse with the same protocol as the 
Telemetry to indicate hole numbers. 

Hole #1 = = > 0.01 seconds "ON" and 0.09 seconds "OFFt 

Hole #2 = = > 0.02 0.08 

Hole #3 = = > 0.03 0.07 

Hole #4 = = > 0.04 seconds "ON" and 0.06 seconds "OFFt. 

THE FINISH LINE; 

This contest has no specific Finish Line; instead, an entry's run for each heat 
(Preliminaries and Finals) will be considered over: 

1) when all four balls have been deposited (in the Drop-off holes or dropped anywhere 
else on the Track), 

2) when five minutes has elapsed, 

3) if the vehicle falls (in part or in full) off the Track or in the Trench, 

4) any team member touches the vehicle after 'GO' signal. 


Contestants should strive to have their vehicles come to a complete stop within a few feet 
of the edge of the track when it completes a heat to aid in removing vehicles from the 
Track. 
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THE RACE; 

The Preliminaries will be run in a time trial format to determine the top eight entries 
that will go on to the Finals. The Finals will be run in a single-elimination format to 
determine the winners. The order of the contestants will be chosen at random for the 
Preliminaries with the Finals seeded by the Judges based on performance in the 
Preliminaries. 

During the Preliminaries, the Pick-up locations will be the same for all contestants (a 
location to be revealed at the Captains' meeting prior to the start of the Preliminaries). 
Contestants will be timed on how long it takes them to deposit all four balls in the correct 
order. Each contestant will be given at least two runs with only their best run counting. If 
there are less than eight entries which deposit all four balls correctly, then the vehicles 
whose best run deposited the most balls in the least time will be used to complete the 
seeding. The number of correctly deposited balls shall be more important than race time. 

During the Finals, two vehicles will race head to head on identical Tracks. The entry 
that is the first to drop all four balls in the Drop-off Locations in the correct order will win 
the heat. In the event that neither entry drops all four balls in the allotted time, the entry 
that drops the most balls in the proper order (again, in the least time) wins the heat. If the 
heat is a tie, the heat will immediately be run again. If neither contestant can at least 
properly place the'!' ball, the heat will be immediately be run again. The second time 
neither contestant can at least properly place the'!' ball, both cars will be declared losers 
and the competitor in the succeeding heat shall have a bye. 

DISQUALIFICATIONS: 

A vehicle will be disqualified from the contest if any of the following situations occur: 
1) the vehicle is humanly or remotely controlled, 
2) any flying apparatus is used, 
3) the vehicle emits jamming signals in an attempt to hamper opponents, 
4) damage of an opponent's car by team members, 
5) damage of the track (to include scratches and dents caused by cars that are designed 

to run into the Pick-up and Drop-off Blocks), 
6) a combustion engine is used, 
7) parts of the vehicle are willfully left on the track (not including the car asa whole at 

the end of the heat), 
8) arguing with the Judges in a hostile manner. 

AWARDS: 

Awards will be given for first, second, and third place finishers of the Finals. There will 
also be an award to the best/most original looking vehicle (to be considered, these vehicles 
must at least start a heat during the Preliminaries). Judges will pick their choice of the top 
three, and these will be presented at the Finals to the crowd to vote on their favorite by 
clapping. 
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NOTES: 

Requests for clarification of rules or suggestions for improving the contest will be 
considered if made in writing (or E-Mail) to: 

IEEE Student Branch 
c/o Department of Electrical Engineering 
University of Alabama at Birmingham 
Birmingham, AL 35294-4461 
ieeesb@engsys.eng.uab.edu 

Individual replies will not be made; instead, any changes or clarifications made will be 
mailed to all IEEE Region 3 Student Branches. 

Once the conference begins, questions and requests concerning the race must be made 
to the contest Judges, preferably in writing. The Judges are to enforce the Spirit-of-the­
Contest in addition to the specifics of these rules. All decisions of the Judges' will be final. 

Flash photography and cameras with infrared focus mechanisms will be permitted, so 
take proper precautions. 

Following tradition, UAB (the host student branch) will not enter a vehicle into the 
competition. 
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EQUIPMENT SPECIFICATIONS: 

Reasonable attempts will be made to use the following list of equipment though 
substitutions may be used if unforeseen problems arise: 

TRACK SURFACE • 

BC-Plywood, smooth side up. The surface will be as flat and level as possible with joints 
as smooth as possible, but minor variations due to materials must be expected. 

PAINT· 

Sherwin Williams A-loo Exterior Flat Latex 

Tricorn Black - Color# SW2126 (Premixed# 100-2658) 

White - Color# SW2123 (Premixed# 6401-04378) 


Indurall Monarch Exterior Flat Latex 

Chrismas Green - Color# 4855N 


TELEMETRY IR LED ­

Radio Shack's SEP8703-1 Infrared LED, Cat.No. 276-143 
Lit at approximately 20mA DC when nONIt 

PICK-UP AREA's Incandescent Lamps ­

Radio Shack's Type 47, Cat.No. 272-1110 
Lit at approximately 5 Volts DC 

DROP·OFF AREA's LEDs • 

Radio Shack's 2000mcd "Brilliant" LED, Cat.No. 276-087 
Lit at approximately 20mA DC when "ON". 

STEEL BALL 

One suppl~ed to each school. 
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THE IEEE SPELLING BEE 

IEEE REGION 3 STUDENT CONFERENCE 92 


HARDWARE CONTEST RULES AND REGULATIONS UPDATE #1 


Additions, Clarifications, and Revisions to the Rules 

PREUMINARIES: 
The rules currently state "If there are less than eight entries which 

deposit all four balls correctly, then the vehicles whose best run deposited 
the most balls in the least time will be used to complete the seeding." In 
addition to this rule, if fewer than eight entries are able to deposit at 
least one ball correctly during the Preliminaries, then fewer than eight 
entries may go on to the Finals; however, the judges may develop alternate 
measures to allow additional entrie~ into the Finals. 

FINALS: 
If a competitor is given a 'BYE' because both cars from a previous heat 

were declared losers, that competitor must run that 'BYE' to continue to 
advance in the Finals. Since the rules state "If neither contestant can at 
least properly place the 'I' ball, the heat will be immediately be run again," 
a contestant that is given a 'BYE' will have two chances to properly place the 
'I' 	ball. 

Answers to Questions Received by August 9, 1991 

1. 	 Q: The specifications limit the entry to a size of 30cm x 30cm x 36cm "at the 
start of the race". Does this mean that the car may exceed these dimensions 
at any time after the race begins? Also, if we may exceed the limits, must it 
finish within the limits? 
A: Entries are only subject to the size constraint prior to the 'GO' signal. 

2. 	 Q: Will you send out a copy of your design for your telemetry circuit? 
A: A schematic for the IR LED Driver Circuit will be provided in the January 
31st mailing. 

3. 	 Q: One of the finishing conditions is if the vehicle falls off the track, 
would this include the extension of sensors across the boundary of the track, 
or does it refer to one of the wheels going over the edge? 
A: A vehicle is considered to have fallen off the track if, in the opinion of 
the Judges, any of its supports (i.e. the wheels) fall lower than the surface 
of the track. 
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4. 	 Q: The diagram suggests that the order of the drop off holes is set. However, 
the text is less clear. Is the order of the drop off holes set or is it a 
variable? 
A: The 'proper order' is set from left to right as shown in Figure 1 of the 
original rules. 

5. 	 Q: Vill company sponsors be allowed for this contest and may company names or 
logos appear on the car? 
A: Student Branches are welcome to solicit donations of parts from industry 
and other sources. Student Branches are also encouraged to decorate their 
entries with their school colors, school logos, or a team's chosen name,- but 
they should not recognize donors in this manner. 

6. 	 Q: What are the expected tolerances for your specifications? 
A: The tolerances listed in Table 1 are typical for construction of this type. 
The tracks have not yet been built; therefore actual tolerances are unknown. 
However, we will make every effort to meet these tolerances. 

7. 	 Q: Are there discontinuities in the surface, or is the entire surface flat 
(basically, is the bridge flat)? 
A: The Bridge will be level with the surface of the track. 

S. 	 Q: The specifications state that the Pick-Up Block is lOOcm long. Shouldn't 
this be 200cm? 
A: As shown in the 'to scale' drawing of Figure 1 of the original rules, the 
Pick-Up Block should be 200cm long. We regret any confusion this oversight 
may have caused. 

9. 	 Q: May parts of the system that are commercially available be bought 

manufactured, may IEEE members use professional equipment to layout and etch 

boards, and may boards be sent to a professional to be etched? 

A: This contest is a design competition between student branches. It is 
expected that the student branch's design input and construction effort will 
be substantial. Given these conditions are met; yes, commercially available 
subsystems may be used, provided it was a branch design decision to use such a 
subsystem, professional support equipment may be used and a Branch-designed 
board may be etched by a vendor. 

10. 	Q: Will there only be a total of four balls in a total of four holes in the 

Pick-Up Block or may there be balls in other holes? 

A: As the rules state, "All other holes will remain empty." 

11. 	Q: Can you inform us as to which, if any, of the specifications might be 

likely to be altered in the future? 

A: It is not our intent to alter the rules except to resolve ambiguities and 
impossibilities. We have not purposely allowed either to "slip into" the 
rules but understand that some such errors exist. 
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Table 1. Tolerances for the IEEE Region 3 Student Conference '92 Hardware Contest. 

Dimensions 
Drop-off Block 

Height ........................................ . 76mm :!:Smm 

Width ......................................... . 90mm :!:5mm 

Diameter of Holes ............................. . 38mm + 2mm 

Depth of Holes ................................ . 38mm + 3mm 

Centering Holes (width) ....................... . 45mm + 3mm 

Centering Holes (length) ...................... . 200mm + 3mm 


Pick-up Block 

He ight ........................................ . 76mm +5mm 

Width ......................................... . 90mm +5mm 

Diameter of Holes ............................. . ll.lmm +O.Smm 

Centering Holes (width) ....................... . 45mm + 3mm 

Centering Holes (length) ...................... . 100mm + 3mm 

Height of Lights .............................. . 19mm + 3mm 

Distance between Lights ....................... . 20cm + 3mm 


Telemetry LED 

Height of Light ............................... . 2cm +3mm 

Width of Block ................................ . 2cm +3mm 

Length of Block ............................... . 2cm +3mm 


Track Layout 

Total Length ................................. . 48Scm +lOmm 

Total Width ................................... . 240cm +lOmm 

Centering Trench at (4.5,4.5)* ................ . +3mm 

Width of Trench ............................... . 44cm +3mm 

Length of Trench .............................. . 245cm +lOmm 

Bridge Width .................................. . 25cm + 3mm 

Centering Bridge at (4.5,4.5)* ................ . + 3mm
-
Location of LED at (1,1)* ..................... . + 2mm
-
Centering Pick-Up Block at (5,1)* ............. . + 2mm 

Centering Drop-Off Block at (20,9)* ........... . + 2mm 

Stripe Width ............ 2cm + 3mm
0 0 ••••••••••••••••••••• 

Distance between Stripes ....... 20cm + 3mm
0 ••••••• 0 ••••••• ­

*Measurements are relative to the actual location of the Grid Stripes. 
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IEEE SPELLING BEE 

IEEE REGION 3 STUDENT CONFERENCE 92 


HARDWARE CONTEST RULES AND REGULATIONS UPDATE #2 


INTRODUCTION: 

Listed below is a set of Q&A for questions received between August 9th, and September 30th. Some of the 
questions received duplicated questions that were answered in the Hardware Contest Rules and Regulations 
Update #1 and were passed over. Ifyour student branch submitted a questions before September 30th, and an 
adequate answer has not been provided in either Update #1 or Update #2, please resubmit your questions and 
indicate that it is being resubmitted. The next scheduled update is set for November 15th and should include 
answers to questions received by November 1st. 

Answers to Questions Received by September 30, 1991 

l. 	 Q: In the section labeled "The Pick-up Block", it states that the Pick-up Holes are II.lmm in diameter and 
the balls are U.7mm in diameter which indicates that the balls rest on top of the holes. Is this 
interpretation correct? 

A: 	 Yes. 

2. 	 Q: In the section labeled "Telemetry", a code for identifying Drop-off Holes #1,2, 3, and 4 is specified. 
Do these numbers correspond to the numbers on Figure 1 where Hole #1 seems to correspond to I, 
#2 to El, #3 to E2 and #4 to E3? 

A: 	 Yes. 

3. Q: 	 What was last year's winning time? 
A: 	 For an official answer, ODU should be consulted; however, according to our information, the winning 

team completed the track in approximately 35 seconds. 

4. Q: 	 When will a sample steel ball be supplied to each school? 
A: 	 A sample steel ball is included in this mailing. 

5. Q: 	 What is the actual date of the competition and what are the rules governing practice sessions? 
A: 	 The contest will be held on April 13, 1992. Contestants will not be allowed to practice on the contest 

tracks; however, Practice Tracks will be provided. Rules for the Practice Tracb '.vill be provided in a 
future mailout. 

6. Q: 	 Will the frrst pulse from the telemetry circuit be valid? 
A: 	 The frrst pulse will be the 'GO' signal and will indicate a valid coordinate. 
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IEEE HARDWARE DESIGN CON1'EST 

SUBTASKS 	 NAME PHONE NUMBER 

A. 	 TELEt1ETRY LED JEFF KIPFINGER 637-3310 
BUILD TRACK JOHN FARRAR 521-6758 
INCANDESCENT LAMP LARRY HEADLA 
LED PROTECTION PAULA THOMAS f\) () \)!\)< 584-2609 

B. 	 DRIVE TRAIN I'IAf':I( EI<I.:UWU . .."(;." ~ 579-6715 
STEERING RUSSELL 8AIN ~~ft} 584-9909 
BUlL}) CHASSIS J.-,-nhiiY I UZGrt lC=l< - 57::,-6371 
OUTSIDE BODY GREG KING NO \Jk)< 966-'1347 
BALANCE VEHICLE 595-6317 

c. 	 PICK UP STEEL BALLS BRYAN ST.'XLES 595-8842 
PLAClNG 	STEEL BALLS DON 1 NASTAS 1 " 0 V A.....)( 558-7016 


JAMES DAVIS IV " 558-6237 

JOHN SE 1 BEL Nb.J ,1\ t, 558-7157 


D. 	 TRACKING SYSTEM JACK MCPECK 4::::;6-0477 
STABILITY 	 JOHN BABB 595-64::::.0 


t<EV!N BARF IELD /'JC VA-'X ';:j7'7-~::.:371 


PAUL NEWMAN 922-2:::;.27 

MARTIN HOLU£R ~44-16C::J2 


Wi THOUT GROUP -:- DOUG SHAMBLIN 
rODO SUTHERLAND 

f.~CJBERT £. BODENHE I MER 	 421 FERRIS HALL 
OFFICE: 	 474-(:>U46 

HOME: 	 ';j77-\)~78 

ORTEC: 	 482-4411 EXT :::;:70 
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THE UNIVERSITY OF TENNESSEE 

ELECTRICAL ENGINEERING DEPARTMENT 


KNOXVILLE, TENNESSEE 


KEY REQUEST 


TO: Chief of Police REQUEST APPLIES TO: 
UT Police Department 
1115 UT Drive ___ Faculty ___ Standard Key 

___ Staff ___ Master Key 

_ __ Lost KeyDATE:_of-loll_-..-..,;I2:::;..-_9.a......1\t.-.---_ Student 

FROM: (5(\~ 9.Y' S+i It s 
(perso to whom keys will be issued) 

IT IS REQUESTED THAT I BE ISSUED THE FOLLOWING: 

DepartmentFOR: BuUding 

JUSTIFICATION: (If replacing lost key, complete data on reverse side.) 

"I agree that this key shall be promptly returned to the issuing office upon my 
departure from the university or when its use is no longer required in connection 
with university duties. 

I further agree that I shall not permit copies of the key to be made nor any 
unauthorized use of the key by others." 

Signature of Applicant 

COLLEGE APPROVALS:_______________ 
Depart ment Head Approval 

SAFETY&SECURITYAPPROVALFOR[~UE:~~~__~~~____~~~~~__ 
Chief of Police 

DATE ISSUED: ______________________ 
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Group C Meeting 1 Summary of Events by Bryan stiles 

Group C met at 7:30 PM on November 5. We discussed various proposals
how to pick up and drop off the steel balls. Several of the ideas 

-Jgested may impose constraints on the drive and steering group as well 
~'the controls group.

The idea that would operate in the shortest amount of time involves 
umping the balls into a trough, (Several ways to get the balls into the 
rough have been suggested) driving the car straight between the pick up
nd drop off blocks, and depositing the balls into the drop off holes on 
ne opposite side of the car from which they were picked up. This means 
~e car would have to be as close as possible to the sides of both blocks. 
le to dimension constraints the car cannot be large enough to do this 
lile maintaining the same orientation with respect to the white line 
~tween the blocks. In order to implement this plan, the car must be 
)le to move slightly sideways while keeping on the white line. One way 
~ thought this might be accomplished would be to use a row of detectors 
LI the way across the width of the car. In this manner, both the fact 
lat the car is on the line and the position of the line with respect
) the car could be detected. Joe Parks, who worked on the car last year,
Iggested this detector arrangement in order to maintain stability, but he 
lS not optimistic about the idea of purposely shifting sideways on the 
.ne. He commented that staying on the line would be enough of a problem. 
! admitted, however, that he had worked with DC motors last year instead 
: stepping motors. He did not recommend repeating that practise.

If it does become necessary to concentrate on staying on the lines, 

\d sacrifice speed, the ideas we had could be altered such that drop

:f and pick up occur on the same side. This would require circling the 

'op off block and then dropping the balls off while moving the car in reverse. 

~erse would be required to drop the balls off in the required order and 

• them off from the left side of the car. 

)f Our space requirements are as follows: 

If both sides of the car are used, we can get by with the 10 rear 

centimeters of the car. Additionally we will need to use 10 cm of 

the specified width for protruding devices we will need. 


If only one side of the car is used we will need the left rear quarter
of the specified dimensions [15cm x 15cm]. Also we would still need 
7 cm of the specified width for protruding device lengths. 

These are negotiable space limitations and space sharing can be considered 

r the components incorporated into the main body of the car, but the lengths

the protruding devices will be difficult to change. 


An additional problem we noticed was in pulling along beside either block. 
previously mentioned it is necessary for the car to hug the sides of the 

)cks. This stipulation both makes a trough pick up system possible and limits 
~ amount of car width taken up by protruding devices. We had an idea of how 
asure getting the car close to the block. Make the front of the car round. 

~n the car leaves the bridge it drives forward until it touches the pickup 

)ck. It then pivots around until it is beside the block. 


This report was intended only to inform other groups of the ideas we had 
:ing our meeting that may affect their own designs. For this reason it does 
: go into detail concerning our design ideas. If you wish to know more 
~ut the specific design options we are considering, we will be glad to 
;sent them in the full group meeting. 
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