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This project presents a simulate design of drowsy driver detection and
warning system using video camera and image processing algorithms to detect
drowsy driver by monitoring the driver’s eyes.
computer that serve as the video processor which interfaces with the microcontroller
that controls the warning system. The warning system consists of a piezo buzzer and
LEDs to wake the driver in case the system can detect the driver's drowsiness. In

addition, the LCD display is added to provide massage to warn the driver and

passenger.
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ATmega328P pin mapping
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Microcontroller

VR 10 kQ LCD
(ATmega328)
GND VSS/GND GND
VCC VDD +5 VDC
Signal VO/VEE .
- RS Digital pin 12
R\Xl GND
. E/EN Digital pin 11
- DB4 Digital pin 4
DB5 Digital pin 5
- DB6 Digital pin 6
- DB7 Digital pin 7
- A +5 VDC
- K GND
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0 This Hie can be published to 4 For more 364 the publithing vides or help, x
£
1-  «c Al
2= clear ailr
- clese alls
4 -y
L jlsag vobj=videoinput 40x430, "RetornedColozSpace’, ‘zopt) 1 FJ

| €
| T=  Iiqure('Seme

= uiceatyal (*itry
L]
) [
| 41— vidRes - get (voby, Vi l
13-  uSands = get(veby, :
13-  klmage = image (zecc +vidRes (1), nBends} ) ;
4=~ preview(vck, hirage):
15 .
16 I,
17 ¥% cordisates niard
| 18~ reevidRes(2):
19 =  ca~vidRes(li:
| 20 €1 = floox(ca/€):
| 2~ €2 = Ilcor(267-cas320) 1
2
| 28= €3 = £loor(0):
| 24~ ¢4 = flcor(ca;
5
| 26=  R1® ficox(za/a):
21— A2 = fleox(za/2):

28 - R3 = flccx(S=za/4) :
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58 - cnt=0;
53

€0 — shapelnserter = vision.Shapelnserter ('3arderColor’ ¢ 'Suzrom’ 'CustomBaordexColor’, [255 255 0));
€l

62 - EyeDetectorl = vision. CascadeCkbjectDetectox('Eya E'e._..:_;"],'

- NoseDetector = vision, CascadeCbjectDetector (

£ - s )41 v etector |( 1 3 0 ]
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€7
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clc
clear all;

close all;
vobj=videoinput(‘winvideo',2,'YUY2_640x480', ReturnedColorSpace', rgb);

figure('Name', My CAMERA Window);

uicontrol(‘String',Close','Callback','close(gcf));

vidRes = get(vobj, VideoResolution');
nBands = get(vobj, NumberOfBands");
himage = image(zeros(vidRes(2),vidRes(1),nBands));

preview(vobj,himage);

%% cordinates
rs=vidRes(2);
cs=vidRes(1);

C1 = floor(cs/6);

C2 = floor(267*cs/320) ;

C3 = floor(0);
C4 = floor(cs);

R1 = floor(rs/4);
R2 = floor(rs/2):
R3 = floor(3*rs/4) ;

48



R4 = floor(rs);

x1=[C1 C1];
¥2=(C2 C2);
x3=[C3 C3);
x4=[Ca C4];

x5=[C3 C4];

y1=[0 rs];

y2=[R1 R1];
y3=[R2 R2];
y4=[R3 R3];
y5=[R4 R4];

line(x1,y1,'Color','¢', LineWidth',2)
line(x2,y1,'Color','¢', LineWidth',2)

line(x5,y2,'Color','d', LineWidth',2)
line(x5,y3,'Color','d, LineWidth',2)

text2=text(19*cs/96,3*rs/8, Area for setecting eye','Color', R

%% initialize flags
FlagForeHead=0;
FlagEyes=0;
FlagNose=0;
FlagMouth=0;

cnt=0;

1
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shapelnserter = vision.Shapelnserter('BorderColor','Custom',' CustomBorderColor',[255

255 0]);

EyeDetectorl = vision.CascadeObjectDetector('EyePairBig);
NoseDetector = vision.CascadeObjectDetector('Nose');
MouthDetectorl = vision.CascadeObjectDetector('Mouth);
EyeDetectorl.MergeThreshold = 5;

pause %% press any key while you are ready

s=serial('COM4',BAUD', 9600)

fopen(s);

for i=1:200
I2=getsnapshot(vobj);
pause(0.5)
FirstSeg=imcrop(12,[C1 0 C2-C1 R1]);

BlackDetect=(FirstSeg(:,;,1)<70)&FirstSeg(;,:,2)<70)&FirstSeg(: :,3)<70);

BW1 = imfill(BlackDetect, 'holes"):
BW2 = bwareaopen(BW1,2000);

[Matl Nrl=bwlabel(BW2):
if Nr ~=0Q
FlagForeHead=1;
else
FlagForeHead=0;

end

SecondSesment=imcrop(12,[C1 R1 C2-C1 R2-R1]):
bbox_eyel = step(EyeDetectorl,SecondSegment);

|_Eye = step(shapelnserter,SecondSegment,int32(bbox_eye1));

)



if isempty(bbox_eyel)~=1
FlagEyes=1,

else
Flagkyes=0;

end

ThirdSegment=imcrop(12,[C1 R2 C2-C1 R3-R2]);
bbox_Nosel = step(NoseDetector, ThirdSegment);
I_Nose = step(shapelnserter, Thirdsegment,int32(bbox_Nose1));

if isempty(bbox Nosel)~=1
FlagNose=1;

else
FlagNose=0;

end

FourthSegment=imcrop(I2,[C1 R3 C2-C1 R4-R3]):
bbox_Mouth1 = step(MouthDetector1,FourthSegment);
|_Mouth = step(shapelnserter,FourthSegment,int32(bbox_Mouth1));
if isempty(bbox_Mouth1)~=1
FlagMouth=1;
else
FlagMouth=0;

end

if(FlagEyes==1))
disp(Normal condition')
cnt=0;
fprintf(s,101);

else

disp('Possible drowsiness')
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cnt=cnt+1;

end
if cnt>2
cnt=0;
disp('Drowsiness confirmed')
pause(1);
fprintf(s,100);
end

end
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lWsunsumruaussuukdaiiouwly ATmega328P-PU

#include <LiguidCrystal.h>
LiquidCrystal lcd(12, 11, 4, 5, 6, 7);
const int ledpin=13;

int recValue;

void setup()
lcd.begin(16, 2);
Serial.begin(9600);
pinMode(13, OUTPUT);
void loop()

if(Serial.available()>0)

recValue=Serial.read();
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if (recValue == 100)

digitalWrite(13, HIGH);
lcd.clear();
lcd.setCursor(0,0);

lcd. print("DrowsinessDetect");

if(recValue == 101)

digitalWrite(13, LOW);
lcd.clear();
lcd.setCursor(0,0):

led.print("Normal Condition");
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