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Abstract— This paper reports the design and development of 

a smart wireless sensor network for an environment quality 

monitoring. Monitoring environment for various factors 

such as temperature, humidity etc. The ability to document 

and detail changes in parameters as valuable. Investigations 

were performed for a remote monitoring system using Wi-Fi 

and PIC, ARM etc. Manual collection of data chosen factors 

produce variations from incorrect measurement taking, this 

can cause complication in controlling any important factor. 

Wireless sensor nodes can reduce effort and time regarding, 

for monitoring a Particular environment. These nodes send 

data wirelessly to a central server which collect the data, 

store it and allows to it be analyzed and displayed as needed. 
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I. INTRODUCTION 

Ambient assisted living is an emerging multi-disciplinary 

field aiming at providing an ecosystem of different types of 

sensors, computers, mobile devices, wireless network and 

software applications for personal healthcare monitoring and 

telehealth system. Indoor environment are characterized by 

several pollutant sources. Accordingly, indoor air quality is 

perceived as a vital variable to be controlled for the 

inhabitants will being. This issue is more important if we 

take into consideration that today most people spend more 

than 90% of their time in artificial environments and health 

problems and diseases caused by poor indoor and outdoor 

air quality can negatively affect worker performance and 

productivity. 

Recently several new systems have been developed 

for monitoring environmental parameters, always with the 

aim of improving indoor and outdoor quality efficiency. 

Actually the availability of affordable sensors, processing 

units, radios and Wi-Fi communication technologies 

integrated in a single board is leading to the use of wireless 

communications and computing for interacting with the 

physical world in applications such as air quality control 

wireless indoor and outdoor quality monitoring in order to 

provide real time information for assisted living is proposed 

in a solution using various gas sensors in order to monitor 

methane , propane and carbon dioxide and monoxide .In 

fact, it is also important to ensure that technology does not 

replace human care but present solutions that compliment 

and support health care treatments and system.   

II. PREVIOUS RELATED PROJECTS 

Over past few years, environmental and habitat monitoring 

projects have emerged and attracted the attention of many 

researchers .Many projects were conducted in past few 

years. New development is made by making sensors 

networked with each other and further making them ready 

for wireless connection to create more nodes. 

Wireless sensor network (WSN) is an autonomous 

set of search nodes that perform simple computations and to 

send or to receive data. Wireless sensor network has been 

applied in many applications. WSN for marine environment 

monitoring is considered as a solution for reducing the cost 

and getting real time monitoring. WSN also can be used to 

monitor living environment for people which monitors the 

level of humidity, temperature and gas concentration 

embedded in RF transceiver board, because the parameter is 

not easy to monitored and controlled.  

Internet of Things (IoT) helps to monitor online 

and can be done in 24 hours periodically. It solves the 

problem especially for environment monitoring which is 

complicated, needs a lot of investment and is difficult to 

perform in 24 hours every day periodically by having a 

model which combines WSN, GPS, Wi-Fi, 3G 

communications, database, cloud storage and many more. 

Data collection is important because it will ease the analysis 

and keep the history. It was difficult before, due to space 

and price issues. However, now a day’s data that can be 

stored in increasing dramatically due to growing storage 

capacity and lowering price. 

In this paper, sensors are connected to net client via 

serial interfaces such as Modbus or I2C .Data collection is 

then sent to Fog net by TCP/IP. The Net Client itself can be 

odroid, raspberry, cubie-board, Arduino or ARM Cortex. 

Net Server itself can be video server, web server and 

database-server for storage, analysis and mapping. 

 
Fig. 1: Wireless Sensor Network Configuration 

III. AMBIENT ENVIRONMENTAL PARAMETERS SELECTION 

A. Carbon Monoxide 

Carbon monoxide is a toxic gas, but, being colorless, 

odorless, tasteless, and initially non-irritating, it is difficult 

for people to detect. Carbon monoxide is a product 

of incomplete combustion of organic matter. It is often 

produced by motor vehicles that run 

on gasoline, diesel, methane, or other carbon-based 

fuels and from tools, gas heaters, and cooking equipment 

that are powered by carbon-based fuels such 

as propane, butane and charcoal. 

https://en.wikipedia.org/wiki/Toxicity
https://en.wikipedia.org/wiki/Incomplete_combustion
https://en.wikipedia.org/wiki/Gasoline
https://en.wikipedia.org/wiki/Diesel_fuel
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Carbon-based_fuel
https://en.wikipedia.org/wiki/Carbon-based_fuel
https://en.wikipedia.org/wiki/Propane
https://en.wikipedia.org/wiki/Butane
https://en.wikipedia.org/wiki/Charcoal
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Exposure at 100 ppm or greater can be dangerous to human 

health. Carbon monoxide mainly causes adverse effects by 

combining with hemoglobin to form carboxyhemoglobin 

(HbCO) in the blood. This prevents hemoglobin from 

carrying oxygen to the tissues.  It has also commonly been 

used as a method to commit suicide, usually by deliberately 

inhaling the exhaust fumes of a running vehicle it has also 

commonly been used as a method to commit suicide, usually 

by deliberately inhaling the exhaust fumes of a running 

vehicle. 

B. Carbon Dioxide 

Carbon dioxide (chemical formula CO2) is a colorless and 

odorless gas that is vital to life on Earth.  Carbon dioxide 

exists in Earth's atmosphere as a trace gas at a concentration 

of about 0.04 percent (400 ppm) by volume.  It is present in 

deposits of petroleum and natural gas. Carbon dioxide is 

produced during the processes of decay of organic materials. 

It is produced by combustion of wood and other organic 

materials and fossil fuels such as coal, peat, petroleum and 

natural gas. 

Average gas concentration in atmosphere is 387 

ppm, depending on location and time. Indicator for indoor 

air quality is 300 ppm-2500 ppm, although some people get 

headache at 2000 ppm. The effects of carbon dioxide 

exposed too much in human body are asthma, bronchitis and 

pneumonia. It damages ozone layer, causes two poles to 

melt faster and it causes seawater surface level to go up. 

C. Alcohol 

Alcohol, or known as Ethanol, is a non-toxic, water soluble, 

quickly bio-degradable, volatile, flammable, colorless liquid 

with a strong chemical odor. Ethanol has been used as 

antiseptic, an antitussive, an antidote, a solvent, a fuel and as 

active fluid in post mercury thermometer. The dangers of 

alcohol are loss of consciousness, headache, kidney roblem, 

and liver problem. 

D. Illuminance 

Illuminance is the total luminous flux incident on a surface, 

per unit area. It is a measure of how much the incident light 

illuminates the surface, wavelength-weighted by 

the luminosity function to correlate with human brightness 

perception. Luminous emittance is the luminous flux per 

unit area emitted from a surface. Illuminance was formerly 

often called brightness.Table I describes the intensity and 

source of illuminance. 

Illuminance (Lux) Sources 

0.002 

0.27-1 

Moonless night 

Full moon 

50 family living room 

80 office building hallway/ toilet 

300 

320-500 

Night street 

office lighting 

400 sunrise/ sunset on a clear day 

1000 overcast day 

10000-25000 

130000 

full  daylight, not direct sun 

day  light noon 

32000-100000 
full  daylight, direct sun 

 

Table 1: 

E. Air Temperature 

Air temperature is a measure of how hot or cold the air is. It 

is the most commonly measured weather parameter. More 

specifically, temperature describes the kinetic energy, or 

energy of motion, of the gases that make up air. As gas 

molecules move more quickly, air temperature increases. 

A temperature is an objective comparative measurement of 

hot or cold. 

Air temperature affects the growth and 

reproduction of plants and animals, the rate of evaporation, 

relative humidity, wind speed and its direction. Typically 

warmer temperatures stimulate more biological growth. 

Room temperature is considered 20oC-25oC. 

F. Air Humidity 

Humidity is the amount of water vapor present in the air. 

Water vapor is the gaseous state of water and is invisible. 

Humidity indicates the likelihood of precipitation, dew, or 

fog. Higher humidity reduces the effectiveness of sweating 

in cooling the body by reducing the rate of evaporation of 

moisture from the skin. The amount of water vapor that is 

needed to achieve saturation increases as the temperature 

increases.  

Relative humidity is the current absolute humidity 

relative to maximum for the temperature and is expressed in 

percent. It is an important metric used in weather forecast 

and reports. A rise in relative humidity increases the 

apparent temperature to humans, by hindering the 

evaporation of perspiration from the skin. 

G. Sound 

Sound is a vibration that propagates as a typically 

audible mechanical wave of pressure and displacement, 

through a transmission medium such as air or water. 

Humans can hear sound waves with frequencies between 

about 20 Hz and 20 kHz. Sound above 20 kHz 

is ultrasound and below 20 Hz is infrasound. Other animals 

have different hearing ranges. 

It is unwanted sound from activities in certain time 

that causes human health disorder and natural damages. The 

sources of noise come from heavy tools, transportation, and 

electronics. The unit for sound loudness is decibel (dB). 

Level of sound noise is described as follow: quiet (30dB-

50dB), noisy (60dB-70dB), very noisy (80dB-90dB), small 

deaf (100dB-120dB) and result in deaf (more than 120dB). 

IV. METHODOLOGY 

A. System Overview Section 

The overview of the system is described in Fig.2. All 

environmental sensors act as input and connected to Tiva™ 

TM4C123GH6PM Microcontroller. 

https://en.wikipedia.org/wiki/Parts_per_million
https://en.wikipedia.org/wiki/Hemoglobin
https://en.wikipedia.org/wiki/Carboxyhemoglobin
https://en.wikipedia.org/wiki/Carboxyhemoglobin
https://en.wikipedia.org/wiki/Suicide_methods#Carbon_monoxide
https://en.wikipedia.org/wiki/Suicide_methods#Carbon_monoxide
https://en.wikipedia.org/wiki/Chemical_formula
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Life
https://en.wikipedia.org/wiki/Atmosphere_of_Earth
https://en.wikipedia.org/wiki/Trace_gas
https://en.wikipedia.org/wiki/Parts_per_million
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Decomposition
https://en.wikipedia.org/wiki/Wood
https://en.wikipedia.org/wiki/Fossil_fuel
https://en.wikipedia.org/wiki/Peat
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Natural_gas
https://en.wikipedia.org/wiki/Luminous_flux
https://en.wikipedia.org/wiki/Area
https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Luminosity_function
https://en.wikipedia.org/wiki/Brightness
https://en.wikipedia.org/wiki/Measurement
https://en.wikipedia.org/wiki/Vibration
https://en.wikipedia.org/wiki/Mechanical_wave
https://en.wikipedia.org/wiki/Pressure
https://en.wikipedia.org/wiki/Particle_displacement
https://en.wikipedia.org/wiki/Transmission_medium
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Ultrasound
https://en.wikipedia.org/wiki/Infrasound
https://en.wikipedia.org/wiki/Hearing_range
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Fig. 2: System overview 

Board needs Wi-Fi / IoT module to connect to Wi-

Fi router hence the result can be sent to web-server and 

online monitoring purpose is achieved. The output is data 

which sent to cloud with graphical view to see the trending 

of the components measured. Result can be accessed by 

electronics devices such as laptop, personal computer or 

hand phone as long as it is connected to internet. 

B. Electrical Section 

Electrical system consists of six environmental sensors, a 

Wi-Fi module and a power supply as it shown in Fig.3. All 

sensors are connected to Tiva™ TM4C123GH6PM. 

 
Fig. 3: Connection between Sensors and Tiva Launch pad 

Sensors used are ambient light sensor, DHT 11 for 

temperature and humidity sensor, sound sensor, sensor MQ7 

for carbon monoxide, sensor MQ2 for, and sensor MQ3 for 

alcohol. All environmental sensors used are analog sensors. 

Hence, they can be connected to analog pin of Tiva™ C 

Series TM4C123G Launch Pad Evaluation Kit as it is shown 

in Fig.4. 

All gas sensors are tested in reliability because 

there is no reference value to approve the output result of 

sensor. Sensitivity test for alcohol sensor is done by giving 

an alcohol near sensor. Grove-Temperature and Humidity 

sensor is using DHT 11 and the library is available on 

internet and ready to use. 

Calibration of analog ambient light sensor is done 

by making tests with several cases. Data taken from 

microcontroller and from reference are plotted in graph and 

derive linear equation. This equation is used for the code. 

However, the value is not valid for outdoor condition due to 

dynamic range of the sensor. 

Calibration of sound sensor is done by making a 

controlled environment. The calibration strategy is by 

making several conditions. The maximum value of sensor 

and reference are compared in order to get the linear 

equation. 

Wi-Fi module is used to connect the module to Wi-

Fi-router hence it can send data to internet. Wi-Fi module 

type is ESP8266 and driven by 3.3V. It is recommended to 

directly connect ESP8266 with Tiva™ C Series TM4C123G 

Launch Pad Evaluation Kit. 

V. LITERATURE VIEW 

A. Toward Assessing Quality of Context Parameters in a 

Ubiquitous Assisted Environment  

This paper provides an approach to accessing Quality of 

Context (QoC) parameters in a ubiquitous Ambient Assisted 

Living (ALL) environment. QoC assessments can improve 

these systems and set them to perform specific actions 

whenever lapses in a quality occur. QoC value is important 

and helpful to detect anomalies or inconsistencies in sensors, 

generate alerts, activate backup sensors, etc. 

B. An Open, Secure and Flexible Platform Based on 

Internet of Things and Cloud Computing for Ambient Aiding 

Living 

The major contribution of this paper is proposing an open, 

secure and flexible platform based on IoT and Cloud 

computing, on which several mainstream short distant 

ambient communication protocols for medical purpose are 

discussed to address interoperability; Secure Sockets Layer 

(SSL), authentication and auditing are taken into 

consideration to solve the security issue; an adaptive 

streaming QoS model is utilized to improve streaming 

quality in dynamic environment; and an open Cloud 

computing infrastructure is adopted to support elastic 

Electronic Health Record (EHR) archiving in the backend. 

Finally an integrated reference implementation is introduced 

to demonstrate feasibility. 

C. Dynamic Thermal Management for Networked 

Embedded Systems under Harsh Ambient Temperature 

Variation 

This paper introduces dynamic thermal management (DTM) 

mechanism for network embedded systems for vehicle 

ECUs previous DTM consider a fixed ambient temperature 

as a given constant. In this paper a new DTM controls a 

rates of task with computation. Migration through vehicle 

area network to maximize a minimum rate of tasks and 

increase a maximum safe vehicle speed. 

VI. ADVANTAGES 

 In this paper Internet of Things (IoT) module is used 

which can helps to monitor online and can be done in 24 

hours periodically. 

 Applicable for both Indoor and Outdoor deployments. 

 To reduce the deviation between sensors. 

 Boards are customizable. Users can change the sensors 

and modify the code and will get desired result. 

 Information can be displayed in internet hence it is 

beneficial for more people to get newest information. 
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VII. CONCLUSION 

Thus in this paper we proposed a system of smart network 

for environmental quality monitoring. We used various 

sensors to measure temperature, humidity, Co2, Co, alcohol, 

sound and lumination. We have integrated all these entities 

to be worked 24 hours periodically. In future we can 

implement this project deviation between sensors with more 

sensitivity. 
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