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Abstract:  
 

This second semester project was designed to solve the common problem of drunk 
driving. Even with phone applications like Uber and Lyft, drunk driving is a devastating problem 
that still plagues the US: in 2016, alcohol-impaired driving crashes accounted for 28% of all 
traffic-related deaths in the United States with 10,497 deaths. This project created another 
method to prevent drunk driving during parties by providing a way to store and lock patrons keys 
into a cubby when they enter an event and only unlock it if their breath is below the legal limit. 
After calibrating the MQ3 sensor through correlation with a BACtrack breathalyzer’s readings, 
the arduino voltage output that corresponds to the legal BAC limit was found (414) and 
programmed into the arduino to power a green LED, which is a substitute for a broken relay, so 
that when the subject’s BAC is below the legal limit the cubby unlocks.  
 
 
Introduction: 
 

As the use of cars became mainstream in the late 1800s, the problem of driving under the 
influence began to plague the modern world. The first recorded drunk driving arrest was made in 
1897 when a taxi driver was drinking and crashed into a building in London. In America, New 
York became the first state to create drunk driving laws in 1910, but these early laws did not 
have a set limit in terms of blood alcohol content and instead used signs of intoxication such as 
bloodshot eyes and being able to walk in a straight line.  In 1938, the American Medical 1

Association and the National Safety Council began to study the problem of alcohol related motor 
vehicle accidents, ultimately suggesting a blood alcohol standard of 0.15%. Despite these efforts, 
most drunk driving cases in the 60s were almost always acquitted by a jury trial due to the 
association of drinking and driving as a man’s right of passage.  The National Highway Traffic 2

Safety Administration attempted to fix this problem by providing statistics and graphic photos of 
drunk driving incidents. This work successfully lowered the permissible BAC to .10% in some 
states.  3

However, it was not until the 70s that state and federal governments instituted stricter 
legal limits to curb the rise of DUI accidents. States began to pass per se DUI laws in 1972 
--laws where there simply needed to be proof that a driver was operating a vehicle while under 
the influence rather than proof that inebriation was affecting their ability to operate that vehicle. 
These laws are still in effect today.  

Since 1982, drunk driving fatalities in the United States have decreased by 50% and, 
among persons under 21, drunk driving fatalities have decreased by 81%. In 2000, President 
Clinton required all states to lower the BAC content to 0.08% by 2003, reducing alcohol related 
fatalities by 0.7% each year.  4

1 Ryan Russman, "History of DUI Laws," Russman Law, 
https://www.russmanlaw.com/blog/dwi/news/history-of-dui-laws. 
2 Russman, "History of DUI Laws," Russman Law. 
3 "Drunk Driving Fatality Statistics," Foundation for Advancing Alcohol Responsibility, 
https://www.responsibility.org/alcohol-statistics/drunk-driving-statistics/drunk-driving-fatality-statistics/. 
4 "Drunk Driving," Foundation for Advancing Alcohol Responsibility. 



The drastic increase in accuracy of field testing by police officers and subsequent 
decrease of drunk driving is largely due to the production and perfection of alcohol testing 
technology. Research on how to use a person’s breath to test whether they’ve consumed alcohol 
began in 1874, but the formalizing of an alcohol detection mechanism began in 1926 by Emil 
Bogen.   5

The odor of ethyl alcohol is very distinctive on someone’s breath, but that is not 
sufficient evidence to determine if their control of physical or psychological actions are affected. 
The alcohol’s odor could be from a miniscule amount of alcohol consumed or from a large 
amount of alcohol ingested and simply masked by another pungent smell like garlic. This 
discrepancy makes it very difficult to convict someone of drunk driving without an accurate 
determination of the concentration of alcohol present in a subject.  6

The study Bogen conducted correlated the concentration of alcohol in breath and other 
bodily fluids with visible side effects of alcohol consumption (including dilated pupils, the 
ability to walk in a straight line, smell of alcohol, ect.). Bogen collected his data through clinical 
examinations of 100 patients suspected of intoxication at the Los Angeles General Hospital in 
1926, conducting visible tests similar to those of policemen today, and obtaining samples of 
urine, blood, and expired air.   7

To determine the concentration of alcohol in the breath, a patient was asked to blow up a 
football having a capacity of 2000 cc. This air was immediately bubbled at a moderate rate 
through 5 cc. of hot solution of 0.22% potassium dichromate and 50% concentrated sulphuric 
acid. The color change of this solution, reddish yellow to greenish blue, was then compared with 
a series of standards previously made up by adding known amounts of alcohol to 5cc. of reagent 
and sealed. Bogen found that testing the concentration of alcohol in the breath is a great 
alternative to urine testing because the concentration of alcohol in the breath approaches a fairly 
constant relationship to that in the blood since it passes through the lungs easily.   8

Bogen’s test laid the groundwork for the comparison of someone’s breath alcohol 
concentration to their blood alcohol concentration which led to Indiana University professor 
Rolla Harger’s invention of the “drunk-o-meter” in 1939. While his device was bulky, it 
revolutionized breath alcohol testing by providing a portable, rapid detection of alcohol 
consumption. Indiana state troopers first put the device to use on New Year’s Eve in 1938. The 
balloon worked similar to the test Bogen performed on subjects’ breath inside the inflated 
football: a subject would breath into a balloon, a chemical solution was applied to the air, 
darkening in color depending on the amount of alcohol in the breath.  The machine produces a 9

measurement of the color change which an officer can simply plug into an equation Harger 
produced which correlated color to alcohol content in order to determine the subject’s level of 
intoxication.   10

5 "The History (and Future) of Breath Alcohol Testing," SunScreen Diagnostics, 
https://www.surescreen.com/news/history-future-drug-testing. 
6 Emil Bogen, The Diagnosis of Drunkenness -- a Quantitative Study of Acute Alcoholic Intoxication. 
7 Bogen, The Diagnosis. 
8 Bogen, The Diagnosis. 
9 Tom Castaldi, "From Drunkometer to Breathalyzer: How Indiana Scientists Crusaded against Drunk 
Driving," Indiana History Blog, https://blog.history.in.gov/tag/rolla-n-harger/. 
10 Castaldi, "From Drunkometer," Indiana History Blog. 

https://blog.history.in.gov/tag/rolla-n-harger/


 
Figure 1. Photograph of Robert Harger with his “drunkometer”.  

 In 1954, however, this invention was improved by Robert Borkenstein with the goal of 
making it portable -- the start of the breathalyzers used in modern day. As an Indiana police 
officer Borkenstein witnessed first hand the difficulties of using the “drunkometer” in the field 
but knew the importance of this technology, so he enrolled at IU to collaborate with Dr. Harger 
in advancing the “drunkometer”.  His new breathalyzer converted the breath’s alcohol content 11

into blood alcohol content, producing the value in the device instead of requiring policemen to 
plug measurements into an equation. Borkenstein’s independent invention was smaller and easier 
to use for police officers conducting rapid tests in cases of drunk driving.   12

 The technology behind breathalyzers have been improved since the 50s and even more 
accurate devices using different methods that utilize color-changing chemicals, semiconductor 
sensors, fuel-cells, and infrared radiation (See Breathalyzer Sensors) are being made, but 
drinking and driving is still a major problem.  This project is designed to help contribute to the 13

effort in preventing drunk driving, particularly designed for events where drinking is taking 
place.  
 
 
Breathalyzer Sensors:  
 

The breathalyzer is built around an MQ-3 sensor in order to detect alcohol within a 
person’s breath, providing an analog resistive output based on the alcohol concentration in that 
breath. The MQ3 is a low cost semiconductor sensor that uses the sensitive Tin Oxide (SnO2), 
which has a conductivity lower in clean air, to detect alcohol with a good resistance to 
disturbances due to smoke, vapor, or gasoline. The semiconductor sensor heats a steel mesh film 
with a heater coil and when exhaled alcohol hits the heated film and burns, the resistance of the 
tin oxide changes. This change is measured by an increase of output voltage across the resistor. 
There is a direct relationship between sensor resistance and alcohol concentration.  

A different method of detecting alcohol that was not used is a fuel-cell breathalyzer 
which determines BAC by creating an electrical current. The sensor’s chamber consists of two 
platinum electrodes with an acid layer in between, so when air containing alcohol passes 
through, the electrodes oxidize the alcohol and produce acetic acid, electrons, and protons. The 

11 Castaldi, "From Drunkometer," Indiana History Blog. 
12 Castaldi, "From Drunkometer," Indiana History Blog. 
13 "The History," SunScreen Diagnostics. 



electrons will then flow through the wire from the platinum electrode to a different electrode, 
moving through an electrical current meter. The more energy that passed through, the higher the 
BAC.  Fuel cell breathalyzers are the most accurate and the only type that are allowed to be 14

submitted as evidence in court.  
Other sensors use the infrared spectrum to detect alcohol by identifying molecules based 

on how they absorb infrared radiation. An internal lamp produces a broadband infrared beam that 
passes through the breath and through a filter wheel, which can determine how much ethanol is 
present by identifying its wavelengths and the amount of light that was absorbed.   15

These are all different from the original color-changing breathalyzers described in the 
introduction which uses a mixture of chemicals that react with alcohol producing a color that 
indicates BAC. In this sensor, breath passes through a vial of liquid where sulfuric acid removes 
the alcohol and sends it into a liquid solution where it reacts with other chemicals resulting in a 
color change. The results are then compared to unaltered chemicals in a second vial to determine 
BAC; the greater the color change the higher the BAC.   16

 
 
Solenoid Door Lock:  
 

The cubby locking system is designed around a solenoid door lock that latches or opens 
when powered by electricity. A solenoid door lock is very similar to a key-operated system, but 
the electric door lock contains a low-voltage solenoid in the system in order to pull the latch back 
into the door to unlock it when a certain stimulus activates the mechanism. In the cubby’s case, 
that stimulus is having a BAC below the legal limit to drive. The door lock utilizes a solenoid, a 
static wire wound coil, and a low-voltage DC current power source which are both wired into the 
internal circuit. To pull the latch back, electric current flows through the solenoid, creating a 
string magnetic field around it. The magnetic field of a solenoid can be calculated with the 
equation B = μ I N/L where μ is the permeability, I is the current, N is the number of turns in the 
coil, and L is the length of the solenoid. This magnetic field then attracts the armature which is 
connected to the lock, causing it to move toward the solenoid and unlocking the cubby. The force 
that attracts the armature can be found with the equation F = B²S / 2μ where B is the magnetic 
field strength, S is the surface area, and μ is the permeability.   17

 
 
Conversion of Breath Alcohol Content to BAC:  
 

There is a direct relationship between the alcohol content in a person’s breath to the 
alcohol content in their blood, making the conversion between the two straightforward. Alcohol 
content in volume of breath is expressed milligrams per liter (mg/L). Breath and blood alcohol 

14 "Understanding Breathalyzer Types," BAC Track, 
https://www.bactrack.com/blogs/expert-center/35043845-understanding-breathalyzer-sensor-types. 
15 Alex Jefferson, "How Do Alcohol Breathalyzers Work and How Accurate Are They?," Proctor Cars, 
http://www.proctorcars.com/how-do-alcohol-breathalyzers-work-and-how-accurate-are-they/. 
16 Jefferson, "How Do Alcohol," Proctor Cars. 
17 "What Is a Solenoid Door Lock?," Wise Geek, 
https://www.wisegeek.com/what-is-a-solenoid-door-lock.htm. 



content differ by a factor of 2100; For every mg of alcohol in a person’s breath, there are 
2100mg in the blood. A 0.1% blood alcohol content is 1g/L or 1000mg/L, so a person with this 
BAC would have 0.4762mg alcohol in their breath (1000mg divided by the factor of 2100). 
Commercial breathalyzers employs this standard conversion from breath alcohol content to 
BAC: % BAC = breath mg/L * 0.21.  
 
 
Arduino:  
 

The cubby utilizes an arduino-compatible pro micro as the main processor to take in input 
from the breathalyzer and control the locking system. The pro micro board functionality is made 
possible because of its ATmega32U4 microcontroller. 

The microcontroller relies on several aspects to fully function. To store data, the 
microcontroller utilizes Random Access Memory (RAM) to store data and, when the power is 
cut, the memory on the RAM gets erased. Within RAM, there is a Special Function Register that 
is pre-configured memory from the manufacturer that controls how specific circuits will behave, 
like an analog to digital converter.   To store the task the microcontroller is designed to carry 18

out, the code that is uploaded to the arduino, Read-Only Memory (ROM) is used and is rarely 
changed. The microcontroller also has a program counter, that increments by 1 every time a line 
of instructions is completed to help keep track of its place in the code.  To interact with the user, 19

micro controllers have inputs and outputs that can be configured with many different devices. In 
regards to the cubby, the MQ3 alcohol sensor is connected to an Analog input pin and the relay 
controlling the lock is connected to a digital output pin. The difference between these two ports 
is that analog is much more precise than digital. An analog control is used when specific voltage 
reading is needed, like a sensor, but digital controls are used to represent something with only 
two states, like “on” or “off”.  If in the code, the microcontroller has the ability to provide a 20

real-time response to a stimulus detected by the input pins. If the breathalyzer detects a breath 
alcohol level above the legal limit, the microprocessor can send an output response in real time. 
An oscillator is used to govern the timing of all these microcontrollers actions; The arduino uses 
a crystal oscillator that consists of a quartz crystal which provides a square wave signal which 
determines the timing of each state.  21

 A microcontroller is very similar to a processor chip like that of a computer: they each 
have a way to process things, store information, interact with the user, and a way to control the 
speed of its processor. A microprocessor, however, is an integrated circuit which only has a CPU 
inside and no RAM, ROM, or peripheral on it. Because of this, a microprocessor is applied in 

18 Sam Sattel, "How Do Microcontrollers Work?," Autodesk, 
https://www.autodesk.com/products/eagle/blog/how-microcontrollers-work/. 
19  Sattel, "How Do Microcontrollers," Autodesk. 
20 "Learn to Use the Arduino's Analog I/O," Maker.io, 
https://www.digikey.com/en/maker/projects/learn-to-use-the-arduinos-analog-io/d3215f289c714847a6576
a73717cd161. 
21 Robert Keim, "Choosing the Right Oscillator for Your Microcontroller," All About Circuits, 
https://www.allaboutcircuits.com/technical-articles/choosing-the-right-oscillator-for-your-microcontroller/. 



non specific tasks like developing software while a microcontroller is designed to perform 
specific tasks where the input/output relationship is defined.   22

 

Relay: 

In order to power the electric doorstop, the project utilizes a relay to connect it to the 
battery cell’s power. A relay is an electromagnetic switch that is run by a small electric current 
that can turn on or off the switch. The relay contains a coil of wire that becomes a temporary 
magnet when a current flows through it which functions as an electromagnet that pushes or pulls 
the switch to one pin or the other. In comparison to a transistor, the relay is much easier to use in 
a circuit but much slower than a transistor. However, ease and consistency instead of speed was 
most important in the project, so a relay was used.  

 
Design:  
 

The project is modeled after a classic cubby system one would see in a locker room. The 
goal is to fit many keys in their own individual cubby for an event, but, unlike normal cubbies 
which are regulated by a password, this system is regulated by the subject’s breath alcohol 
content.  

Before building a system with multiple compartments, a singular cubby must be 
perfected. The prototype of this singular cubby was a 4inch cardboard cube, with an electric 
doorstop vertically beneath the door preventing it from opening and closing. With further 
consideration, the placement of the doorstop was moved inside the cubby and attached to the 
door (See Figure 2) to protect from misuse, because, prior to its movement,the door stop could 
easily be pushed down to open the cubby. The cubby’s final body will be made out of acrylic to 
functionally allow the user to recognize their keys which are locked inside as well as to improve 
it’s aesthetics, especially to encourage usage at events. However, the cubby is currently made of 
¼” wood in case any mistakes are made or problems arise, so that expensive acrylic is not 
wasted until the project is perfected.  

The measurements of the cubby body -- a 4 inch cube-- allows for enough space in case 
any keys are attached to bulky key chains or lanyards without taking up too much space in the 
case of a full cuby system. On the cubby door, there will be a breathalyzer pocket to hold the 
breathalyzer which needs to stay attached to the cuby in order to regulate the locking system. 
However, the current breathalyzer is too big in comparison to the cubby (5” by 3” by 3” box) 
because an arduino mega was being used, but it has now been switched to an arduino micro to 
conserve space as only one input pin and two output pins are being utilized.  

22 Himanshu Choudhary, "Difference between Microprocessor and Microcontroller," Engineers Garage, 
https://www.engineersgarage.com/tutorials/difference-between-microprocessor-and-microcontroller/. 



 
Figure 2 and 3. Sketchup diagram of the cubby from the front and back point of view.  

  
Figure 4 and 5. Sketchup diagram from the top and side point of view.  
 

To detect breath alcohol level, the cubby’s locking system is attached to a breathalyzer in 
order to regulate when it is locked. When testing the breathalyzer’s MQ3 sensor’s ability to 
detect alcohol in the air, the prototype circuit of the breathalyzer (see figure 6) was attached to a 
DC power supply because portability was not a concern for that test. The final breathalyzer 
circuit, however, will be powered by batteries to ensure its portability, equipping it for 
recreational use in households. The power delivered by the DC power supply is regulated by a 
5V voltage regulator in order to maintain a constant voltage to the MQ3 sensor. This sensor’s 
GND and VCC pin are connected to the voltage regulator while the B1 pin to the arduino's 
analog 0 port in order to read the sensor and the A1 pin to ground. Previously, the sensor would 
only read voltages correlating to 1, 2, and 3; however, after adding a 100k ohm resistor, the 
MQ3’s resolution drastically increased, now reading voltages correlating to digits up to 800.  

The prototype circuit’s output function was to power a green or red LED if the sensor 
reading goes past a certain threshold (See Figure 6). If the sensor reading is below the threshold, 
which initially was an arbitrary number, a green light is powered on. If the reading is above the 
threshold, a red light is powered on. In the desired circuit (see Figure 7), the output function will 
power a relay which will switch the doorstep to connect to a battery. See Figure 8 for output 
flow.  



 
 
Figure 6. Diagram of the initial circuit with LEDs instead of the doorstop.  

 
Figure 7. Diagram of the current circuit of the breathalyzer’s MQ3 sensor (labeled S) controlling 
the electric powered door stop. .  
 



 
Figure 8. Theoretical flow chart of the desired arduino actions. The alcohol level threshold in 
terms of the Arduino has not been calculated yet. Currently an LED takes the place of the electric 
doorstep in the experimental circuit.  
 

In order to determine the threshold of the legal BAC limit, I must calibrate the MQ3 
sensor. Calibration will be based on correlation by using another breathalyzer as the standard. 
Willing adults of legal age will then blow into both the built breathalyzer and standard 
breathalyzer, graphing the built breathalyzers arduino reading by the standard breathalyzer 
displayed BAC. Once values are graphed, the sensor output value of the threshold value of 
0.08% BAC can easily be found and programmed into the final circuit to regulate the locking 
system. 

 
 
Results:  
 

Calibration of the MQ3 sensor required the test subject to transition very quickly from 
blowing for six seconds into the handheld BACtrack to breathing onto the sensor until the 
voltage output stabilized. After taking 28 different pairs of data (See Appendix A), the 
information was used to produce a graph of observed BAC versus the arduino’s voltage output 
(See Figure 9). The graph’s best fit line equation was then used to find the voltage output that 
correlates to legal BAC limit to drive or 0.08% BAC (See Figure 10).  



 
Figure 9. Graph of the observed BAC from the BACtrack breathalyzer versus the voltage output 
of the arduino. The equation of best fit line is graphed (y = 9.47E-4 x + - 0.311) and used to find 
the voltage output that correlates to legal BAC cutoff of 0.08%. See Appendix A for observed 
data. 
 
 

y = 9.47E-4 x + - 0.311  
 

0.08 =  9.43E-4 x + - 0.311  
 

0.391 = 9.43E-4 x  
 

414.6 = x  
 
Figure 10. Calculations of finding the voltage output that correlated to the legal BAC cutoff of 
0.08% from the graphs best fit line: y = 9.43E-4 x + - 0.306. The arduino’s voltage output that 
corresponded to 0.08% was found to be about 414 when rounded down.  
 

Before the Covid-19 quarantine went into place, the body of the 4inch by 4inch by 4inch 
cubby made of ½ inch plywood was finished. One door hinge allows for full range of motion to 
open and close the door, secured to the cubby’s body withs screws. To lock the cubby, a solenoid 
doorstop is attached to the inside of the door and a small protruding cube of wood secured by 
tape on the inside of the cubby allows the door to stay locked; once the solenoid door lock glides 
past it, the cube stops the solenoid door lock from reopening and it cannot actually open unless 
unlocked by the breathalyzer. See Figure 11 for the final cubby.  
 
 



 
Figure 11. Image of completed 4 inch by 4 inch by 4 inch cubby. The solenoid door lock is 
secured inside the door by screws and the door is connected to the cubby’s body by screws as 
well. However, due to lack of wood glue, the door stop is attached inside the cubby by tape.  
 

Unfortunately, when completing the cubby locking system’s circutry, the relay broke and 
became unusable, causing the project to be split into two parts due to the inability to acquire a 
relay from the Whitaker Lab. Currently, the solenoid door lock works when attached to a power 
sorce and the breathalyzer displays how it would power the relay by lighting a green LED when 
the detected BAC is below the legal limit. The green LED remains lit until the detected BAC is 
above 0.08%, where it stops powering the light (See Figure 12). In the desired circuit, the current 
powering the LED would have run through the relay, moving the switch and connecting the 
solenoid to the 9V battery.  
 

 
Figure 12. Lit green LED when a subject BAC is below 0.08%.  
 
 
Conclusion: 
 

The breathalyzer successfully detects the presence of alcohol in the air or breath around 
the MQ3 sensor, and, after calibration and calculation of the arduino voltage output that 
corresponds to 0.08% BAC, the arduino successfully computes whether the BAC in the subject’s 
breath is above or below the legal limit and displays it by lighting a green LED when it is below 
the threshold. When calibrating the breathalyzer, it is very difficult to witness a stable voltage 
output reading in the duration of a normal breath, so the readings chosen were not always the 



most accurate but merely around the correct voltage output. If the voltage output was recorded 
before reaching its stabilized peak, while still inaccurate, the calculated legal BAC threshold 
would be lower than normal thus negating the problem of unlocking the cubby for someone who 
is legally intoxicated. As only 28 data points were recorded due to unexpectedly having to fix the 
resolution of the MQ3 sensor, more data points would have led to an increase in accuracy. 
Additionally, during the data collecting process, difficulties arose with the cooperation of the test 
subject as their sobriety decreased. 

Obviously, the project’s desired outcome would have included a complete circuit 
powering the solenoid door lock rather than a green LED, but the broken relay was unable to be 
replaced without the resources of the whitaker lab. With a working relay carefully placed within 
the circuit, the breathalyzer regulated key cubby would have been fixed and working, effectively 
storing and locking patrons’ keys in the cubby and only unlocking it if their breath is below the 
legal limit of 0.08% BAC.  
 
 
The Next Step:  
 

Ideally, the project would have been complete instead of broken into two parts. To 
connect the solenoid door lock and breathalyzer, a relay needs to be ordered and soldered to the 
board. Once the circuit is fixed, the MQ3 sensor, arduino, and battery can be placed into the 
breathalyzer’s body and attached with velcro to the outside of the cubby. Once this singular 
cubby is created and perfected, the project’s goal is to create a cubby system with at least four 
cubbies for keys all made of acrylic unlike the current wooden body.  
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Appendix A.  
 

In order to calibrate the MQ3 sensor, the test subject (a willing adult of legal age) had to 
transition very quickly from blowing for six seconds into the handheld BACtrack to breathing 
onto the sensor until the voltage output stabilized. This data collection process occurred 
throughout the night to record a large range of BAC percentages. Once a sufficient amount of 
data was collected, a graph plotting the observed BAC from the BACtrack breathalyzer versus 
the voltage output of the arduino was created. The data collected is included below.  
 
 

Voltage Observed BAC 

332 0 

333 0 

328 0 

484 0.142 

466 0.097 

471 0.156 

486 0.088 

427 0.09 

444 0.104 

474 0.151 

377 0.051 

442 0.144 

414 0.092 

394 0.07 

485 0.238 

418 0.09 

425 0.103 

535 0.196 

468 0.163 

514 0.086 

415 0.072 

361 0.017 

348 0.01 

344 0.009 

352 0.014 

448 0.152 

382 0.03 

 
 



Appendix B.  
 

The code for the arduino to read input from the MQ3 sensor, determine whether the 
subject’s BAC is below 0.08%, and then power a green LED in substitute for  a relay is included 
below.  
 
//initializing pins 
int ledGreen = 5; 
int analogPin = 0; 
 
//initializing the legal BAC limit found during calibration 
int legalBAC = 414; 
 
void setup() { 
   pinMode(ledGreen, OUTPUT); 
   Serial.begin(9600); 
} 
 
void loop() { 
  // reading MQ3 sensor 
  int breathalyzerReading = analogRead(analogPin); 
 
 //printing voltage output reading for calibration  
 Serial.println(breathalyzerReading); 
 
   //checking if the subject’s BAC is below legal limit 
   if (breathalyzerReading < legalBAC) 
  { 
     // powering the green light if the BAC is in legal limit 
     digitalWrite(ledGreen, HIGH);  
  } 
  else 
  { 
     // not powering the green light if the BAC is above legal limit 
     digitalWrite(ledGreen, LOW); 
  } 
  delay(1000); 
 
} 
 


