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ABSTRACT

At the present time in the remote area in Thailand, there is no service to inspect

hearing loss in a hospital because the instruments for that are expensive. Therefore, it cause

an idea for the researchers to create a program to inspect hearing loss that is casy to use and

able to be applied with general computers using Window XP Service Pack 2 operating

system. The program is improved to be the model to inspect hearing loss with MATLAB 7.

The result of this project is the program which can primarily check hearing at any

rate of frequency, show the outcome of audibility examination by graph and save the outcome

for further medical diagnosis.
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A=clf

A = wavelength (m), ¢ = propagation speed (m/s) 4% f = frequency (Hz)
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Sound power level (L) = 10 log,, (W/ 10"%)
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“Code Ilsunsunsragavmslagu

1. initDisplay.m

cle;

~ clearall,

T ———— - — closealll—— T - T T = = =

scrSize = get(0,'ScreenSize');

% Set figure window size [width height].

figureSize = [700 500];

% Create figure window.
figureWindow = figure('Name', 'Hearing Lose Inspection [Beta]', ...
‘NumberTitle', 'off', 'MenuBar', 'none', ...
'Position’, ...
[(scrSize(3)-figureSize(1))/2 (scrSize(4)-figureSize(2))/2 figureSize(1)
figureSize(2)], ...
") ‘Resize', 'off', 'KeyPressFen', @getKeyPress);

clf;

% Create Axes graph.

= = = -axesGraph= axes('Parent', figureWindow, 'Position’, .08 .2°.42 65], ...

YDir', 'reverse', "XAxisLocation', 'top' , "NextPlot', 'add', ...
'FontSize', 8, 'Box', 'on’, 'XTick', [0.250.5123468], ...
YTick', [-10 0 10 20 30 40 50 60 70 80 90 100], 'XScale', 'log, ...
'GridLineStyie', '-):

title("biGraph Hz - dB’, 'Color', 'Blue', 'FontSize', 14);

grid on;



xlabel('Frequency (kHz)', 'Color', 'Red");
ylabel('Hearing level (dB)', 'Color', 'Red");
axriis([Or.25 8-10100)):

% Create radio button group.

_____ buttonGroup = vibuttongroup(‘Position’, [.72___._15_ 2 1__59;___-:-___ —

radioButton1 = uicontrol(*Parent’, buttonGroup, 'Style', 'radiobutton’, ...

T T T T 7T T T stiing', 'Testleft ear, 'Position’, [95 40 100 30], ...

‘ForegroundCaolor', 'Blue'):
radioButton2 = uicontrol('Parent’, buttonGroup, 'Style’, 'radiobutton’, ...
'String’, "Test right ear', "Position', [25 12 100 30], ...

‘ForegroundColor’, 'Red');

% Create button.
playButton = uicontrol(*String', 'Play sound', 'Style', 'pushbutton’, ...
'Position’, [525 310 100 30], 'Callback’, @playTestSoundy);
clearLeftTested = uicontrol{'String', 'Clear Left tested', 'Style', "pushbutton’, ...
‘Position', [525 240 100 301, 'Callback’, @clearTested);
clearRightTested = uicontrol('String, 'Clear Right tested', 'Style', 'pushbutton’, ...
"Position’, [526 200 100 30], 'Callback’, @clearTested):

clearAllTested = uicontrol('String', 'Clear Ali tested', ‘Style', 'pushbutton’, ...

‘Position’, [525 160 100 30], ‘Caliback’, @clearTested);

saveButton = uicontrol('String’, 'Save tested data', 'Style’, ‘pushbutton’, ...

LT *Position’, [525 80 100 30], 'Callback’, @saveToJPG);

% Create slider,
sliderButtonX = uicontrol{'Style', 'slider', 'Position’, [50 50 300 271, ...
'Min', 1, 'Max', 8, 'SliderStep’, [0.143 0.1], ...
Value', 1, 'Caliback', @update_HzText):
sliderButtonY = uicontrol('Style’, 'slider’, 'Position, [380 100 27 2301, ...



'Min', -10, 'Max', 100, ‘SliderStep’, [0.0092 0.1], ...
Value', 90, 'Callback’, @update_dBText);

Yo Create text of afy
buttonTextGroup = uibuttongroup('Position', [.52 .09 .1 .08]):

—— ———-— - .dBIexlButton = uicontrol('Rarent', buttonTextGroupStyle'—text:——

'Position’, [10 8 50 20], 'String’, '0 dB", ...

~ “HorizontalAlignment’, 'center’):

% Plot default testing.
left_dBTest = [100 100 100 100 100 100 100 100];
right_dBTest = [100 100 100 100 100 100 100 1007;

diX=[0.250512346 8]
dty =[30 28 3025 159 1 20);
defaultTestingPlot = plot{axesGraph, dtX, dtY, 'Color', 'black’, ...

‘Marker', '0', 'MarkerFaceColor', 'black'’, 'MarkerSize', 2):

leftPlot = plot(axesGraph, th, left_dBTest, 'Color', 'blue', ...
‘Marker', 's', 'MarkerFaceColor', ...
'blue’, 'MarkerSize', 5, 'Tag', "leftPlot');
rightPlot = plot(axesGraph, dtX, right dBTest, 'Color', 'red’, ...

‘Marker', 's', 'MarkerFaceColor', ...

'red’, 'MarkerSize', 5, 'Tag', 'rightPlot');

- % kegend line. -

legend(axesGraph, 'Default Testing', 'Left Test, ‘Right Tesl', ...
'l.ocation’, [0.56 0.72 0.1 0.1]);

% Default plot user select point.
scatter(axesGraph, 0.25, 0, 'Marker', ‘o', 'Tag', 'SelectByUser, ...

i) 'MarkerEdgeColor', 'magenta’, "MarkerFaceColor', 'magenta')



% For check key press input.

bCheckKey = 0;

% Store global variables in figure data field.

% Note: This is used to pass variables between functions,

figData.axesGraph = axesGraph;

figData.radioButton1 =radioButton?; —

figData.radioButton2 = radioButton2:
figData.playButton = playButton;
figData.clearLeftTested = clearLeftTasted;
ﬁgDafa.cIearRig htTested = clearRightTested;
figData.clearAllTested = clearAllTestad;
figData.saveBuiton = saveButlon;
figData.sliderButtonX = sliderButtonX;
figData.sfiderButtonY = sliderButtonY;
figData.dBTex[Bulton = dBTextButton;
figData.left_dBTest = left dBTest;
figData.right_dBTest = right_dBTest;
figData.bCheckKey = bCheckKey:;
figData.valuexX = 0.25;

figData.valueY = 0;

_set(gcf, 'UserData’, figData); -

% Set figure data to User data.




2. update HzText.m

function update_HzText(obj, event)

7o Get figure data Trom nitDisplay.

figData = get{gcf, 'UserData');

str1 = get(figData.sliderButtonY, 'Value'}:

% Find user select point and delete.

delete(findobj('Tag', 'SelectByUser'));

% Estimate value of sliderButtony.
if {get(figData.sliderButtonY, 'Value') < 0)
figData.valueY = 90 - round(str1);
else
figData.valueY = 90 - floor(str1);

end

% Map value of Hz.
switch (round(get(figData.sliderButtonX, 'Value')))
case 1

figDala.valueX = .25;

case 2

figData.valueX = 1;
case 4

figData.valueX = 2;
case 5

figData.valueX = 3;

A case 6



figData.valueX = 4;
case’7

figData.valueX = 6;

e (o]
\¥T= el Wik e

figData.valueX = 8:

B : — R

-~ - “%Plot aserselet! point.

scatter(figData.axasGraph, figData.valueX, figData.valueY, ‘Marker', ‘o', 'Tag',
'‘SelectByUser', ...

‘MarkerEdgeColor', 'magenta’, '"MarkerFaceColor', 'magenta');

% Set figure data to User data.

set{gcf, 'UserData', figData);




3. update_dBText.m

function update_dBText(obj, event)

% Get figure data from initDisplay.

figData = get{gcf, 'UserData');

str1 = get(figData.sliderButtonY, 'Value");

str2 = GB';

% Find user select point and delete.

delete(findobj('Tag’, ‘SelectByUser"));

% Estimate value of sliderButtonY.

if (get(figData.sliderButtonY, 'Value') < 0)
figData.valueY = 90 - round(str1);

else
figData.valueY = 90 - floor(str1):

end

% Map vaiue of Hz.
swilch (round(get(figData.sliderBultonX, 'Value")))

case 1

figData.valueX = .25;

casg 2

" figData.valueX = 5:

case 3
figData.valueX = 1;
case 4
figData.valueX = 2;
case 5

figData.valueX = 3;



case b
figData.valueX = 4;

case 7

figDatavatueX=16;

case 8

figData.valueX = 8: .

end

%Plot user select paint,
scatter(figData.axesGraph, figData.valueX, figData.valueY, 'Marker', ‘o', 'Tag',
'SelectByUser', ...

'MarkerEdgeColor’, 'magenta’, '"MarkerFaceColor', 'magenta');

% Set dB text display.

set(figData.dBTexiButton, 'String', streat{num2str(figData.valueY), str2));

% Set figure data to User data.

set(gcf, 'UserData’, figDala},




4, saveToJPG.m

function saveToJPG(obj, event)

% et ligure data from mitDisplay.

figData = get(gcf, 'UserData’});

%Ask the name of file,

ansFromUser = mputdlg( Please enter the name of tester 'Save file to JPG )

o

% Check input the name of file.
if (isequal(ansFromUser, {"'}))
warndlg('The file must be name.”, ‘Warning I11°);
else
% Create figure window,
scriize = get(0,'ScreenSize');
figureSave = figure('Name', strcat{ansFromUser{1,1}, "jpg"), "NumberTitle', 'off', ...
'MenuBar', ‘'none', 'Resize', 'off, ...
‘Position’, ...

[(scrSize(3)-400)/2 (scrSize(4)-400)/2 400 400]):

% Create Axes graph.

axesSave = axes('Parent’, figureSave, 'Position’, [.16 .08 .75 8], ...

YDIr', "reverse', "XAxisLocation', 'top' , 'NextPiot', 'add’, ...
'FontSize', 8, 'Box', 'on’, "XTicl', [O 250512 3 4 6 8]

- - - - YTiok,[-100 10203040 50 60 70.80 90 100, XScale', 16"

'GridLineStyle’, '-');
grid on;
xlabel('Frequency (kHz)', 'Color', 'Red'):
ylabel("Hearing level (dB)', 'Color', 'Red'}:
axis([0.25 8 -10 1007);



% Plot default testing and results of testing.
diX=[0.250512346 8],
dtyY =[3028 30251591 20]; - 7

‘Marker', '0', "MarkerFaceColor', 'black’, '‘MarkerSize', 4);

.. plot(axesSave, dtX, figData left_dBTest, 'Color', 'blue', 'LineWidth', 2, ...
_ - 'Marker', 's', '"MarkerFaceColor' , ...

— - == ~'blue’,*MarkerSize";, 5, "Tag"'eftPletY; — — — — — - T — T T T

plot(axesSave, dtX, figData.right_dBTest, 'Color', 'red", 'LineWidth', 2, ...
'Marker', 's', "MarkerFaceColor', ...
'red', 'MarkerSize', 5, 'Tag', 'rightPlot');

% Legend line.

legend(axesSave, ‘Default Testing', 'Left Test', 'Right Test', ...
'‘Location', [.65 .054 .325 .137]);

saveas(figureSave, ansFromUser{1,1}, 'tif');

end




5. playTestSound.m

function playTestSound{obj, event)

% Get ligure data from initDisplay.

figData = get(gcf, 'UserData'),

% Typical rates: {8.000, 11.025, 22.050, 44.100} kHz.

" Fs=44.1e3;

% Set test tone durations {in seconds).

dTl = 2;

% Delermine sample times.

t=(1/Fs)* [1:round(dT * Fs)];

% Generate 1000 Hz teslt tone.

fc = (figData.valueX * 1000},

% Level of dB.

if (figData.valueX == 0.25 && figData.valueY > 0 && figData.valueY <= 50)
x250={0.3060811.21561822326293337434854616774869.7

10912132146 16.4 19 2152382643033 384348546066 768898110120 135

148 165 190 220 260 320];
dbA = x250(figData.valueY)

" elseif (figData.valueX == 0.5 && figData.valueY > 0 && figData . valueY <= 55)

x500=1[0.1020303040405060.70.8091121.3151.71.921232629
3.337414651586574859510511.61314.616.3 18.4 20.5 23 26.2 29 32.7
36.541.246.252 58.265.2738292104 126 158 210];

dbA = x500({figData.valueY)
elseif (figData.valueX == 1 && figData.valueY > 0 && figData.valueY <= 60)



x1k=[0.10.10.10.1020.20.2030.30.40.4050.60.60.70.80.911.1 1.3 1.4
16182222528313539444955626.97.88.79.710.912313.815417.3
©19.421.7 24.6 27.6 30.8 34.5 39 43.6 48.8 54.7 61.5 69 77 87 98 115 170];

dtA=xtk{figDatarvatuey)
elseif (figData.valueX == 2 && figData.valueY > Q && figData.valueY <= 60)
L X2k =

(00.1010.10.1020.20203030304040505060.7080911.11.2 B

1.4151.71921242733337424752596674839.310411.713.214.8

T T T T T 185 186720823326 220233 37415465527258566748393],

dbA = x2k(figData.valueY)
elseif (figData.valueX == 3 && figData.valueY > 0 && figData.valueY <= 60)
x3k=[00.10.10.10.102020.203030304040505060.7080911.11.2
13151.7192124273333.742475258657.3829210.311.51314.716.4
18.4 20523 2629 32.536.841 46 51.558.565 73 82 92];
dbA = x3k(figData.valueY)
elseif {figData.valueX == 4 && figData.valueY > 0 && figData.valueY <= 60)
x4k=[00.10.10.10.102020.2030230404050506060.7080911.11.3
141.61822225283135394449565626.97.88.79810.912.313.915.5
17.419521.8 24.4 27.4 30.8 34.5 38,7 43.5 49 55 61.5 69 77 87 98],
dbA = x4k(figData.valueY)
elseif (figData.valueX == 6 && figData.valueY > 0 && figData.valueY <= 60)
x6k=[00.1010102020203030404050506070.80911.11.21.41.6
1.8222242731343843485466.77685951081213.61521719221.5

24 2713023438242 5485356056876 8596 112 180];
dbA = x6k(figData.valueY)

x8k=[0.10.10.10.20.20303040405060607080911.21.31.5161.82
23252832364455566.37.18891011.312.614.115917.82022.52528.3
31.5635.540 44,550 56.5 63 71 79.5 89];

dbA = x8k(figData.valugY)
else

dbA =0



end

A = dbA/100;

wwwwww

_ % Size of sound.

[m n) = size(y);

% Check radio bulton for play left or right.
if (get(figData.radioButton1, 'Value') == 1)
tempSound = [y' zeros(n, 1)};

else

tempSound = [zeros(n, 1) y'];

end

% Play sound.

sound(A * lempSound, Fs);

disp("You push Play_sound button and sound is playing.');




6. getKeyPress.m

function getKeyPress{obj, event)

% Get figure data from initDisplay.

figData = get{gcf, 'UserData');

switch event.Key

case 'space'

diX=[0.2505123468];
XPosition = find(dtX == figData.valueX);

% Check radio bulton for play left or right.
if (get(figData.radioButton1, 'Value') == 1)

% Find user select point and delete,

delete(findobj({'Tag', 'leftPlot'});

figData.left_dBTest(XPosition) = figData.valueY;

ieftPlot = plot(figData.axesGraph, dtX, figData.left_dBTest, ...
‘Color', "blue', '"Marker', 's', 'MarkerFaceColor', ...
‘blue', 'MarkerSize', 5, 'Tag', 'leftPlot');

else

% Find user select point and delete.

delete(findobj('Taa'i 'rioi;tiplot')r):

figData.right_dBTesl(XPosition) = figData.valueY;

leftPlot = plot(figData.axesGraph, dtX, figData.right_dBTest, ...
'‘Color', 'red', 'Marker', 's', 'MarkerFaceColor, ...
'red’, 'MarkerSize', 5, 'Tag', 'rightPlot'):

end



beep;

end

% Set figure data to User data.

set(gef, 'UserData’, figData):




7. eclearTested.m

function clearTested{obj, event)

% Get figure data from initDisplay.

figData = get{gcf, 'UserData');

% Default value.

- diX=[0.2505123468];

lineDefault = [100 100 100 100 100 100 100 100];

% Compare obj for get what button is clicked.
switch (obj)
case figData.clearLeftTested
compareButton = ' Left Tested",
case figDala clearRightTested
compareButton = ' Right Tested';
case figData.clearAllTested
compareButton =" All Tested";

end

'Warning 111", 'Yes', 'N¢', 'No");

ansFromUser = quesldig(strcat('Do you want to delete', compareButton, ' 7Y, ...

switch (ansFromUser)

“casé 'Yes'

% Find data lested, delete and Luild it to default.
switch (obj)
case figData.clearLeftTested
delete(findobj{'Tag', 'leftPlot"));
3 figData.left dBTest = lineDefault;



figData.leftPlot = plot{figData.axesGraph, dtX, lineDefault, ...
'Color', 'plue', 'Marker', 's', 'MarkerFaceColor, ...

'blue', '"MarkerSize', 5, 'Tag', 'leftPlot');

delete(findobj('Tag', 'rightPlot));

__figData.right_dBTest = lineDefault;

figData.rightPlot = plot(figData.axesGraph, dtX, lineDefault, ...

- T T T T /T — T T “Color Ted "Marker'sT MarkerFaceColor', . T

red', 'MarkerSize', 5, 'Tag', 'nghtPlot');
case figData.clearAllTested

delete(findobj{'Tag', 'leftPlot"));

delete(findobj({'Tag', 'rightPlot}};

figData.left_dBTest = lineDefault;

figData.right_dBTest = lineDefault;

figData.leftPlot = plot{figData.axesGraph, dtX, lineDefault, ...
'‘Color', 'blug’, 'Marker', 's', '"MarkerFaceColor', ...
'Dlue’, 'MarkerSize', b, 'Tag', "leftPlot'):

figData.rightPlot = plot{figData.axesGraph, dtX, lineDefault, ...
‘Color', 'red', 'Marker', 's', ‘MarkerFaceColor', ...
'red’, 'MarkerSize', 5, 'Tag', 'rightPlot');

end

disp(strcal('Delete’, compareButton, ' complete.’)):

case 'No'

disp('You cancle to clearing.’);

end. - -

% Set figure data to User dala.

sel{gcf, 'UserData’, figData):
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