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INTRODUCTION/SCOPE:
Smoke spy:
Mobility while maintaining safety is hard to do in our fast-paced society. Constantly moving and alwaysin hurry, people do not have time to double check everything. Still safety is a priority for everyone. With
links between toxins and serious health effects, millions of property in damage or even loss of life, the
importance of being in a clean air environment is very critical. To achieve piece of mind and safety,
smoke spy was developed as tool to provide a level of certainty without limiting mobility.
Description:
Over the course of this semester, two prototypes were built towards accomplishing our ultimate goal. The
focus was combining the freedom of mobility of a cell phone with the safety that a fire alarm or gas
detectors provide incorporated with a smart user application.
Smoke spy is the project that uses a smoke detector and a cell phone. Our project started out with the idea
of embedding a cell phone and a smoke detector but given the limited time and resources, we changed our
project to a smoke detector in a pager form housing with wireless communication to a cell phone with a
smart application for more accuracy, GPS aided locating and information.

Prototype I
The first prototype had two separate working parts. The first was a circuit with an arduino, a sensor
borrowed from a household smoke detector, a 9V battery, and a program for the Aruino. The second part
was an application created for use in android devices. In this prototype, we did not have direct
communication from our sensor, so we had to manually turn it on the phone’s alarm. Below are the
commonly used household smoke detectors operating on a standard 9-volt battery.
9v battery

Optical smoke detector
An optical detector is a light sensor. When used as a smoke detector, it includes a light source (infrared
LED), a lens to reflect the light into a beam, and a photodiode or photoelectric sensor at an angle to
the beam as a light detector. In the absence of smoke, the light passes in front of the detector in a straight
line. When smoke enters the optical chamber across the path of the light beam, some light is scattered by
the smoke particles, directing it at the sensor and thus triggering the alarm.

.
1: Optical chamber
2: Cover
3: Case molding
4: Photodiode (detector)
5: Infrared LED
Ionization smoke detector.
The diagrams below illustrate how ionization technology works. The positive atoms flow toward
the negative plate, as the negative electrons flow toward the positive plate. The movement of the
electrons registers as a small but steady flow of current. When smoke enters the ionization
chamber, the current is disrupted as the smoke particles attach to the charged ions and restore
them to a neutral electrical state. This reduces the flow of electricity between the two plates in the
ionization chamber. When the electric current drops below a certain threshold, the alarm is
triggered.

Arduino micro-controller.

Prototype II
We have developed two separate components that function together with Bluetooth communication. One
component consists of the circuitry including a gas sensor, a Bluetooth microcontroller, and other parts.
The other component is our android phone with the phone application that we have developed. The circuit
signals and triggers an alarm on the phone that notifies the user and gives a variety of options to response.
Parts used in our project:
•

Phone application
To use this phone application there are certain things that we have to keep in our minds. This
phone application can only be used in android devices; it does not work with any other mobile
phone. It can be downloaded easily from the android market. And its readily available as: smoke
spy.

•

Sensor:
The sensor is a carbon monoxide (MQ-7) detecting sensor; this sensor is suitable for sensing CO
concentration in the air anywhere from 20 to 2000pm. This device is available in sparkfun
website for around $7.00. Mainly, this sensor consists of sensitive components consists of 2 part.
One is heating circuit having time control function (the high voltage and the low voltage work
circularly. The second is the signal output circuit; it can accurately respond changes of surface
resistance of the sensor.
When we started out first with this project, our sensor could detect fumes like nail polish to toxic
smoke, but we calibrated it such a way that sensor only sends signal to the phone if the calibrated
smoke is really harmful and could be the reason of death.
Air quality sensor

•

Pager box (smoke detector)
The pager box consists of an aurdino, carbon monoxide/gas sensor, and battery together in a
pencil size holder box. We could fit everything in a smaller size box if time permitted, but were
able to figure out a more robust and stable combination to performance.

•

How are they connected/ communication?
A smoke/gas sensor enclosed in a stand-alone “pager box” that communicates with a dedicated
phone application downloaded on to the android device are connected via Bluetooth. For both of
these device to work as intended, the devices must be paired to each other and when the smoke
sensor detects smoke or bad air quality, the circuit start running. The user will be alerted by
phone alarm while showing their location and options to auto respond. The auto response will
allow the user to send text message embedded with nearest address for emergency rescue.

•

How do they work?
This device is simple to use with the help of Bluetooth connection. GPS enabled mobile phones
provide more accuracy in location. An arduino Bluetooth microcontroller is used to receive and
transmit a signal to and from the detector to the phone respectively.

Wireless communication n with phone and Arduino board using Bluetooth.
Normally, you will need a Bluetooth Dongle for your computer and Bluetooth Modem for connecting to
wiring board at initial setup.

Wiring code, this code will wait for signals from processing. When it receives a signal, the LED
on pin 8 will turn on. When it receives an L signal, the LED on pin 8 will turn off.

•

Program used:

In this project we used c programming which was readily available to use with aurdino. This program can
only be run through windows and any other kind of software is not compatible with arduino. Google’s
app inventor tools were used to build an android application. This is a very exciting tool that was first
announced by Google Labs and it was made available to the public last December in a beta test. Google
created a program that would help users with zero coding skills or knowledge of any sort to build
Android applications using the App Inventor tool.

•

Shortcomings/ feedback:
We got positive feedback in both of the research and survey. The idea finally provides users a
tool for air quality check without limiting mobility. Also, we got some setback about stability of
the phone application. People were really concerned if it really works when they need it the most
and when does the sensor go bad.

•

Usability study:
Our project includes two important groups of people who helped us in our survey. Wastewater
derby and derby fire department. They not only checked our product but also helped us with their
feedback, which was really crucial and helpful in our intended goal going forward.

* Block diagram

•

USER MA/UAL
The application and stand lone pager device only work on the android platform.

WAR/I/GS
To avoid possible electric shock, personal injury or death follow these guidelines:
-

Do not use equipment if damaged. Visually inspect equipment is not cracked and cover is
securely in place.

-

Do not use equipment if it operates abnormally as exposure may create risk.

-

Do not use in wet weather.

-

Do not interfere with rated voltage to equipment

-

Do not use without proper battery and covering case properly installed

-

Replace battery if erratic operation occurs.

-

Do not attempt to repair this equipment, as it has no user-serviceable parts.

To protect yourself, think “safety first.”
-

Voltages exceeding 60VDC pose a shock hazard so use caution.

Symbols

-

earth

-

DC measurement

-

± Battery
Risk of electric shock

Maintenance
Clean the case with damp cloth and mild detergent. Do not use abrasives or solvents.
Warranty Statement
Technical data / instruction manual of the sensor

TECH/ICAL DATA MQ-7 GAS SE/SOR
FEATURES
* High sensitivity to carbon monoxide
* Stable and long life
APPLICATIO/
They are used in gas detecting equipment for carbon monoxide (CO) in any environment.
SPECIFICATIO/S
Standard working condition

•

LIABILITY
The product is reliable and is really not complicated to use. The user friendly application is easy
to downloadable from android market store. And one important part is the phone and the sensor is
connected via Bluetooth, so it is important the sensor and phone are connected. We have tested
the product vigorously to ensure safety of the user.

•

Industry standards

•

This product has been designed to conform to industry standards. These standards are
generally accepted requirements followed by the members of an industry to ensure a level of safety
and accepted operating procedures, practices and requirements defined by associations,

state and local government laws relevant to a product or service. This equipment has been
rigorously tested in accordance to existing rules and regulations but has not been
approved. According to the United States Fire Administration, as an entity of department
of Homeland Security’s federal Emergency management Agency, the mission of the Fire
Administration is to foster a solid foundation in prevention, preparedness, and response
by providing national leadership to local fire and emergency services.
•

In the United States fire death rate is one of the highest per capita in the industrialized
world. Its approximated 3,000 are killed in fires and 20,000 in related injuries each year.
The majority of deaths are in homes without a working smoke alarm. A smoke alarm will
greatly reduce your chances of dying in a fire. Our device aims to aware the user of any
potential risk in and outside the home environment with capabilities to auto response
when the user is unable to respond.

•

Fire fighters often pay a high price in regards to the terrible fire records as well;
approximately 100 firefighters die in the line of duty each year. Direct property losses
due to fire reach almost $11 billion a year. Most of these deaths and loses can be
prevented! The accuracy of this device and auto response greatly guides for quick
emergency rescue with capability to point map the danger zone.

•

USFA compiles state-by-state residential guidelines for smoke alarms. Families and users
can find lifesaving safety tips required or suggested by their own state. The guidelines

include instructions on the installation and maintenance of smoke alarms that may also be
applicable to this device. As of march 2, 2010 USFA submitted require per state. We
considered the Kansas requirement due to the infancy of this product.

Result:
This project work has turned out to be a great success. We have learned a lot not only about the
smoke sensors and how it can save a lot of lives but also a lot of other usability of a cell phone
and smoke sensors.
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Parts used in the project
Circuit board (3)

House hold Smoke detector

Smoke detector/ gas sensors (4)

Costs: ($)
7.00

5.00

1.00/ 7.00

Cell phones (2)

150.00

Dummy cell phone

20.00

Wires

4.00

Bluetooth headset

25.00

Laptop

school resource.

Aurdino blue tooth

school resource.

Aurdino

school resource.

Bluetooth dongle

4.00

Voltage regulator

2.00

