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The Compass Game is a device designed to help Kindergarteners learn how to read The game’s housing, the gearbox for the dial, the dial, the spring, and compass face were all This was a really fun project. It is pretty and functional. | learned so much about designing
compass directions. The base has four LEDs with symbols for each direction on them designed by me from scratch in Autodesk Fusion 360. | printed the all the non-electronic parts in and prototyping. One design defect is that the dial only goes in one direction. This affects the
to indicate which direction to find. There are also two LEDs to indicate if the prOVided the IDEA Lab and wrote all the code in MATLAB. Special thanks to Professor Tolga who made this game’s times to get each answer. That is something that could be improved in future
answer is correct or incorrect. Next to the LEDs is a button that stops the game. The project possible and helped develop it, Cedric Bleimling the Manager of the IDEA Lab, and Trevor versions. All in all it was a lot of work but rewarding. Thank You!

highlight of the game is the select dial and the compass face. This is where the Neal who helped me print the parts. The non electronic parts were all finished in ENGR-125 this
gamer chooses his or her answer to the question by turning the dial. The game is past winter. You can see the PCB wiring on the right as well as the implementations.

designed to track how long it takes the gamer to get the correct answer. The controller
IS an Arduino that is connected to MATLAB to display gamer stats. And the end of the
game, MATLAB displays the average time the gamer took to get the correct answer Code
and his or her success rate per question.

Wi The code of this project was the

% Arduino Pinout addresses hardest part. At the start of the game,

B X1='D2"'; % LED for the Incorrect indicator

6 - Cl='D7'; % LED for the Correct indicator H H .

7. w03 % 1D Hor- thw, North:query after a brief animation, the gamer

8 - S1="D4"'; % LED for the|] South query . . .

1 ol e receives a random direction from the
33 (= Nb='D8"'; % North button address .

12-  sb="D9'; % South button address LEDs as a guestion. They can then try
13 - Eb='D10"'; % East button address

14 - wWb='D11'; % West button address . . . .

15~ Stop='D12'; X Stop button to find the correct direction using the
16 %% Configure Pins for Buttons to pullup

17 - configurePin(a, Nb, ‘pullup'); 1

N e S e bronze dial on the compass top.The
19 - configurePin(a, Eb, 'pullup'); .

20 - contigurepin(a, Wb, 'pullup'); game Is coded to prevent the same
21 - configurePin(a, Stop, 'pullup');

22 %% Check button agains the Query . . . .

23~ try_lenghts108; % nusber of tries allowed guestion from being asked twice in a
24 - press=3; % time parameter to wait before loggin error or success

25 - traverse=.05; % time between travels in traverse animation 1 1 1

26 - blink=.1; % time between blinks in animation rOW, and It keepS aSkIng the queStlon
27 (= num=2; % number of blinks in animation . . ]

28 - sequence=(1,2,3,4,3,2,1,3,2,1]; % define the sequence for the between traverse animation

29 - Do_Stop=1; e "%'P;O;C{ tr‘\c stop query to 1 to start the loop untll the gamer gets It rlght' If the

30 - Errors=zeros(1,4); % Define an array to store the errors for each direction .

31 - Times=zeros(4,try_lenght); % Define an array to store the times it takes to get the correct answer gamer keeps the dlal On the Wrong

32 - Tries=ones(1,4); % Define an array to store the tries for each direction (initially 1's but that is suptracted later)

33 - temp_use=0; % temp variable for previous button

34 - temp_q=0; % temp variable for previous select position to avoid duplicates answer for more than 3 Seconds, the
35 - Cell={N1,S,,El,Wl}; % initialize the options cell to compare the position to the question . . .
36 %% Trigger Start Animation

W TriNer Sy aieatien. answer is logged as incorrect. And if
38 %% Start the main game loop

39 - Cwhile Do_Stop==1 the gamer stays on the correct answer
40 %% Trigger the transition animation

41 - traverse_LEDs(a,Cell,sequence,traverse)

v % G S e 100 S5 misstins for more than 3 seconds, the answer iIs

runl=tic; ize the timer for the positon

1
nitialize go to @ to allow the check time loops to run

43 - timel=tic; % initialize the timer for the time it takes to get the right answer go_on=0; ( ) xi
N - writeDigitalPi »qQui 01); % uestion LED
44 - [query,qlocation]=randquery(Cell); % call a random LED to question Iogged as Correct and a green Ilght writebigitalpin(at, 11} : s Ancorrect/LED SRR
45 - while qlocation==temp_q % check if the question is the same as the last stabies st eifodl g il i e | randquery.m [+ |
48 - temp_q=qlocation; % if the question passes the loop then set the quesion to the temp for nest time ; v Lfinet ter e poa EoIIEthe selact pln 1 function [query,randql = randquery(set)
49 %% Start the check answer loop turns On. Then It Selects a neW random LR e S e 2 g.f this function gengrates a.r..andcm quest:.mn from a given set of guestions,
50 - Correct=0; % initialize the correct to zero to start the quize e 3 % outputs the question and it's pasiton in the set.
51 - while Correct==0 && DO_StOp== - . : 1f;t:§ qucsttor\ is U\covr:ct and thcl:m is on one oftthc bu:tm\s o SZSlZEISEt}; % gEt the dimentions of the set
B an e position is not the same as the previous position, start = = . -
143 W Check to stop guestion and goes on. While the gamer e 5- | range=(s(2)); % get the get the lenth of the set | e
. if equal==0 && zero~=0 && temp_use~=position 6 - randg=randi{range); % Get a random number in the range and output it as the position in the set
144 - Do_Stop=readDigitalPin(a,Stop); % Check to kill program % This check time loop will check if the select pin is on the ) )
. . . . ettt 1y {or thie predatined!amount of times It the 7 - query=convertCharsToStrings(set(randq));% get the value and output it
145 % pause for Effect IS Ia in the ArdUIno tlmes hOW Ion isetect i moves!. the 150p braakaiand seta: the Goson variabls g - end
146 - pause(3) playing, g Do i s T T o o :
147 \lb turn off all LEDS % loop runs for three seconds and then allows the program to a5
- % continue to log the error.
- =1 whil ( 1)< 1
igg -~ ;:;t:oiéitalpln(a'xl'a); It takes to get the Correct anSWer- E:::Ezzigzgézgggzn]=compare0uery(a,Nb.Sb.Eb,Hb.query,Cell); _l traverse_LEDs..m |_+ |
153 writeDigitalPin(a,Cl,0); L comtinue 1 function [] = traverse_LEDs(a,set,Sequence,traverse)
T St i 1 11 etse 2 % This function takes a set of pins and a sequence and traverses the pins
go_on=1;
154 % reset the correct variable to restart the check questio loop When the gal I Ier IS fInIShed they Can e 3 % with a predefinded pause. The set is the array of pins, the Sequence is
155 - Correct=0; end 4 % the pattern to follow, and the traverse is the time between on and off.
156 - " end h h b h € et Vil bu % Ty ot ih Rerers BeAN TMG MR Af e e 5- | s=size(Sequence); % get the size of the sequence
157 %% Trigger End Animation preSS t e W Ite Utton to Stop t e 3T ToTE She ChscKRloker Lok 6 - s=5(2); % get the lenght of the sequence to traverse using a for loop
158 - animation(a,Cell,blink,num) .. 7 % run through the LEDs in the predefined sequence
159 %% Generate the Average time graph game In MATLAB the program fInISheS 8 - for i=l:s
160 - Y=Times; - 9 % make sure the inputs are strings
161 - Yl=zeros(1,4); . . . . 10 - LED=convertCharsToStrings(set(Sequence(i)));
162 - X = categorical({'North', 'South', 'East', '‘West'}); by dlsplaylng the ga”ler S Stats N the 11 % turn on the LED
163 - X = reordercats(X,{'North', ‘South', 'East', 'West'}); 12 - writeDigitalPin{a,LED,1)
164 - for i=1:4 . 13 - pause(traverse)
165 | Yi(i)=mean(nonzeros(¥(1,:))); form of average time to get each 14 * turn off the LD
seif equa 15 - writeDigitalPin(a,LED, @)
166 - end is k time loop will check if the select pin is on
167 maxY=max (max(Y)): % button constantly for the predefined amount of time. If the 16 - pause(traverse)
= - % select pin moves, the loop breaks and sets the go-on variable
o : answer, and percent correct. e e T 17 Lend
gure(1) % not move for the 3 seconds and stays on the button, then the 18
169 - bar(X,Y1) S Contima an'to U6y ten ireAce SR aed teCtaE T oo w
170 - title('Graph of Gamer Average Time to get Correct Answer') ) . ] ke et g | animation.m™ _ : :
171 - xlabel('Direction on the Compass') Th m d h mm lequal, zero, pos ition]=conpareQuery (a,Nb, Sb, Eb, Wb, query, Cel1); 1 function [] = animation(a,set,blink,num_blink)
172 - ylabel('Average time to get the correct answer') e aln CO e Wlt CO ents IS ’: bt 2 % This funclltcn takesla set of pins in and flips them on and off twice with
else -
173 - ylim (1@ (maxY+1)1) . s i_ 9;0.: Eii?ﬁ:;n:t:iﬁ:ue in between them.
174 % Generate the success rate graph displayed to the left. | wrote three : x<Linunblink
175 - SuccessRate=zeros(1,4); GaKa Fire tHE bUEON Fress s f .
176 - for i=1:4 f t. t d th . b h . h th rror. Skip the rest of the code 6 - or i=1:4
R B x . op- 7 - LED=convertCharsToStrings{set(i));
177 - Tr1es(1)=Tr1gs(1)-1; ) . v unC Ions O O e ]O W IC are On e 8 - writeDigitalPin(a,LED,1);
178 - SuccessRate(i)=100-((Errors(i)/Tries(1i))*100); . . . S e G 2= end
179 — end gh Th I f h on for more (h;n :'i seconds, la - pausefhlink)
180 -  Y2=SuccessRate; g L. ere Is also a section of the Crries alocationtes 1 % turn all LEDs off
181 - figure(Z) . . . r { urn off the Incorrec t LED 12 - for i=1:4
182 -  bar(X,Y2) main COde on the rlght (ln ye”OW) that v e 14 i e reu Tif= LED=convertCharsToStrings(set(i));
183 - title('Graph of Gamer Success Rates') s Fx under “tha Lty and;the 14 - writeDigitalPin(a,LED,®);
184 - xlabel('Direction on the Compass') . I . d h I .I: ey e . ) 15 - end
mes(qlocation,Tries(qlocation))=time; )
185 - ylabel('Success rate % Success to tries') IS I I “n“ I ||Ze On t e e t- % Set Correct to 1 to exit the check question loop 16 - pause(blink)
186 - ylim ([0 1e@]) end 17 - end
Do_Stop=readDigitalPin(a,Stop); % Check to kill program lﬂ
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