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Abstract 

 

 The widespread availability of wireless networks (Wi-Fi) has created an increased 

interest to develop an Android Platform based applications for Wi-Fi signal strength 

mapping purposes. Since most android based mobile applications are developed for 

cell phone users so that the user can use this applications for wireless connectivity. 

With the rapid development of smartphone industry, various android platform-

enabled API is used such as GPS receivers, accelerometers, gyroscopes, digital 

compasses, cameras; Wi-Fi and Bluetooth have been built in smartphones for 

communication. 

 

In this project an application has been developed to collect the location data info with 

the signal strength (RSSI) along with AP information. Data analysis was made with 

the help of the software MATLAB and OriginLab against WiFi signal strength 

(RSSI), Longitude, Latitude. A WLAN system generally contains one or more APs 

to cover a large area. The quality and service of a Wi-Fi network depends on the 

distance from the AP, the antenna type, environment, the quality of the device, etc. 

For creating a perfact WLAN system, the positioning of the APs is critical. Creating 

maps based on floor plans of indoors is necessary to choose the effective positioning 

of APs. A smartphone with an appropriate app would be very helpful for the network 

administrators to create such a signal strength map as smartphone provides mobility. 

With such maps, the administrators can position APs effectively for efficient service. 
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Chapter 01 

Introduction 

 

1.1 Background  

 
The mobile phone, once seen as a fashion accessory, has been one of the fastest growing 

technologies and necessities in the world to date. When the first mobile phone was released to 

the public in 1982, it was not popular  because of the outrageous price and bulkiness of the first 

model. But times have changed since then and now this technology is not only a product that 

sixty percent of the world owns, but it is something that is integral part of our life. Figure 1.1 

below shows the world market share of mobile handsets as on 2014. 

 

 
Figure 1.1 Worldwide market shares of mobile handsets [1] 

 

 

Today, there are 2.6 billion smartphone subscriptions globally and while growth has been 

levelling off in developed markets like the U.S. and Europe, it’s not stalling altogether by a long 

shot. By 2020, globally there will be 6.1 smartphone users led by huge growth in less mature 

markets. With the rapid development of Smartphone technologies, deeper personalized 

engagement and frequent important personal assistance from phones are a necessary requirement 

[1]. 
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There are several leading solutions for developing mobile services in 90 to still now. One of the 

major serious players is Microsoft Windows CE.net with Embedded Visual C++ 4.0.. In recent 

years, Apple IOS and Google Android developments dominated the mobile application market. 

The source model of Apple is closed source; therefore the closed and proprietary nature of iOS 

has garnered criticism. Google Android has particularly become more popular partially due to 

their open source platform. For development of a mobile app, it is always important to determine 

which operation system (OS) to use. Research on major operation systems in the market statistics 

has shown the dominancy of Android OS in the global Smartphone market increasing day by day 

[2].Figure 1.2 figure shows the comparison among these two giants: 

 
 

                                 

Figure 1.2. Comparison of Different Mobile OS [2] 

 

Despite the OS,the popularity of smatphone is due to its ability to access to internet and Wi-Fi is 

the most popular technology for internet access. 

Wi-Fi has become a de facto  feature of the smartphones market, whether it is the ios or Android. 

As a result, wireless local area networks (WLAN) technology experience development due to the 

rapid demand of smartphone industry. For example, the WLAN world market grew more than 20 

percents in 2012, topping $4 billion in annual revenue[2]. This growth includes enterprise access 
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points, WLAN controllers and Wi-Fi enabled phones. As shown in Figure 1.3, the market for 

Wi-Fi enabled equipment is expected to grow to $6 billion by 2017. 

 

 
 

Figure 1.3 Global revenue of WLAN equipment and Wi-Fi phone market [2] 

 

 

1.2 Present State of the Problem 

The WLAN networks allow wireless connection of computers into network and provide mobility 

of wireless nodes. A wireless local area network (WLAN) is a system that includes a distribution 

system (DS), access points (APs), and portal entities. It is also the logical location of distribution 

and integration service functions of an extended service set (ESS). In recent times, IEEE 802.11 

wireless local area networks (WLAN) have become very familiar across the world in the license-

free spectrum of 2.4 and 5GHz bands. 802.11 protocol groups are a wireless local area network 

standard developed by the International Institute of Electrical and Electronics Engineers (IEEE). 

802.11 standards have a big family, including about 22 types of standards. In the past ten years, 

IEEE802.11a/b/g were utilized widely. However, now the popular usage is for 802.11n standard 

that operates in the 2.4GHz and 5GHz bands, with speeds of 400 to 600Mbps (theoretical value). 

In terms of coverage, 802.11n uses smart antenna technology, through multiple groups of 

independent antennas to utilize antenna arrays. Moreover, a WLAN system contains multiple 

APs to cover large area. The quality and service of a Wi-Fi network depends on the distance 

from the AP, the antenna type, environment, the quality of the device, etc. For creating a good 

WLAN system, the positioning of the APs is critical. Creating maps based on floor plans of 
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indoors is necessary to choose the effective positioning of APs. A smartphone with an 

appropriate app would be very helpful to create such a signal strength map as smartphone 

provides mobility. In the proposed project, a mobile app will be developed that will be able to 

generate signal strength map for a WLAN.  

1.3 Objective of the Project  

The objective of the project is to develop an android application to generate signal strength map 

for a WLAN with the following aims: 

1. Develop an interface to collect the information of AP, collect data, and view signal     

map 

2. For a location, collect RSSI data for an all the available APs in that location 

3. Based on the data from several locations, show signal strength map for an AP with an 

contour graph. 

 

1.4 Outline of the Project 

In this project, I will first present an overview of existing technologies and present state of 

problem that may be leveraged to achieve our goal. In the second chapter, I will discuss the 

overview of WiFi and in the third chapter some android basics has been discussed. In the next 

chapter, the development and implementation of the application has been discussed with the 

methodology that has been adopted. It will include the two software MATLAB and Originlab  is  

used in generating the Wi-Fi contour graph. In the last chapter, I will summarize the project and 

propose some future works. 
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Chapter 2 

Overview of Wi-Fi 

2.1 Wi-Fi 

Wi-Fi stands for Wireless Fidelity. It is based on the IEEE 802.11 family of standards and is 

primarily a local area networking (LAN) technology designed to provide in-building broadband 

coverage [3]. Wi-Fi is so popular because it uses an unlicensed wireless spectrum (and is 

therefore free for public use) and is based on standards that ensure interoperability across 

devices, regardless of the manufacturer [4]. Devices that can use Wi-Fi technology include 

personal computers, video-game consoles, smartphones, digital cameras, tablet computers, 

digital audio players and modern printers. Wi-Fi compatible devices can connect to the Internet 

via a WLAN network and a wireless access point. Such an access point (or hotspot) has a range 

of about 20 meters (66 feet) indoors and a greater range outdoors. Hotspot coverage can be as 

small as a single room with walls that block radio waves, or as large as many square kilometres 

achieved by using multiple overlapping access points [5]. 

2.2 Wi-Fi Mechanism 

Like mobile phones, a Wi-Fi network makes use of radio waves to transmit information across a 

network. The computer should include a wireless adapter that will translate data sent into a radio 

signal. This same signal will be transmitted, via an antenna, to a decoder known as the router. 

Once decoded, the data will be sent to the Internet through a wired Ethernet connection.  

As the wireless network works as a two-way traffic, the data received from the internet will also 

pass through the router to be coded into a radio signal that will be received by the computer's 

wireless adapter [6].  

https://en.wikipedia.org/wiki/Smartphone
https://en.wikipedia.org/wiki/Tablet_computer
https://en.wikipedia.org/wiki/Wireless_access_point
https://en.wikipedia.org/wiki/Hotspot_(Wi-Fi)
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Figure 2.1: Mechanism of Wi-Fi Network [3] 

Wireless networks use an access point (AP), also called a wireless access point (WAP), to 

provide a gateway to the wired network and a wireless local area network adapter (WLAN 

adapter or simply wireless adapter) to provide a link between a wireless client PC and the AP. 

2.2.1 Access Points 

An AP is connected to the wired network and can simultaneously provide wireless links to many 

wireless adapters. A typical AP allows 32 or 64 wireless adapters to be connected 

simultaneously. All wireless adapters that connect to an AP share the wireless bandwidth 

provided by that AP. For example, if the AP provides 54 Mbps of wireless bandwidth, all 

connected wireless adapters share that 54 mbps even though each adapter may have a maximum 

individual bandwidth of 54 Mbps or more. 

If only one wireless adapter is transferring data at a particular moment, that adapter gets the full 

available bandwidth. If several adapters are transferring data simultaneously, the available 

bandwidth is shared among them. Accordingly, the instantaneous bandwidth available to any 

particular adapter varies dynamically, depending on how many other adapters are also using 

bandwidth at that moment and how much bandwidth they are using. 
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A wireless network may have one or many APs. Although most home networks get along fine 

with one AP, using a second AP provides additional area coverage, allows more wireless 

adapters to connect to the network simultaneously, and provides additional shared bandwidth. 

For example, one AP might have insufficient range to cover a large home, particularly one built 

with stone, steel studs, heavy plaster walls, or other materials that block radio waves. We can't 

imagine that the limit of 32 or 64 connected wireless adapters would be a problem in any home 

environment, but the limited shared bandwidth might be. 

Adding a second AP at some distance from the first AP extends the coverage area and doubles 

the bandwidth available to be shared among the wireless clients. Depending on their location, 

some wireless adapters may be within range of both APs, while others will be in range of only 

one or the other AP. If the wireless network is properly configured, client wireless adapters 

simply connect transparently to an available AP without user intervention. If the client is mobile 

for example, a notebook computer being carried from room to room, the connection 

automatically hops from one AP to the next as the client moves within the coverage area. 

Figure 2.2 shows a typical AP intended for home or small-business use. The mounts used for this 

antenna allow the antenna to be oriented in all three dimensions to maximize signal strength and 

optimize coverage area. Some APs use permanently affixed antenna. Others, including this 

model, provide a socket for an external antenna. Various external antenna are available, 

including models suitable for outdoor mounting, models that provide higher gain than standard 

rubber duck antenna, and models that are highly directional. 

 

Figure 2.2 Single Access Point [3] 
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 Figure 2.3 AP connected with Devices and Internet [3] 

2.2.2Wireless Adapters (Wi-Fi Cards) 

Clients connect to the wireless network using wireless adapters, which are functionally 

analogous to the standard Ethernet adapters used in a wired network.[7] Wireless adapters are 

available in various interfaces, including PCI (for desktop systems), CardBus (for 

notebooks), PCMCIA card adapters (for older notebooks and handheld devices), and USB (for 

any system). Like APs, PCI and USB wireless adapters are normally supplied with a low-gain, 

omnidirectional rubber-duck antenna that can usually be replaced with an external high-gain or  

unidirectional antenna.  

     

  

                           (a)                                                                                               (b) 

Figure 2.4   (a) Wireless USB NIC Card     (b) Wireless USB NIC Card 
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2.2.3 Radio Signals 

Radio Signals are the keys, which make Wi-Fi networking possible. These radio signals 

transmitted from Wi-Fi antennas are picked up by Wi-Fi receivers, such as computers and cell 

phones that are equipped with Wi-Fi cards. Whenever, a computer receives any of the signals 

within the range of a Wi-Fi network, which is usually 300 — 500 feet for antennas, the Wi-Fi 

card reads the signals and thus creates an internet connection between the user and the network 

without the use of a cord. 

 
Figure 2.5: Radio Signal Propagation [4] 

Access points, consisting of antennas and routers, are the main source that transmit and receive 

radio waves. Antennas work stronger and have a longer radio transmission with a radius of 300-

500 feet, which are used in public areas while the weaker yet effective router is more suitable 

for homes with a radio transmission of 100-150 feet. 

2.3 Wi-Fi Standards 

WLAN based on the IEEE 802.11 standards is widely used in office buildings, homes, 

hospitals, and even outdoors in urban areas. It has several advantages such as low cost, 

mobility support, and service flexibility. WLAN is expected to be a major component to enable 

integrated hospital and home networks. Especially, IEEE 802.11 telemetry systems offer 

several benefits in terms of cost and a significant gain in the number of channels due to the 
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large bandwidth of the ISM band. IEEE 802.11 has been recently reported through substantial 

deployment experiences and significantly outperform in medical facilities or home applications. 

Table 2.1 shows  

Table 2.1: Wireless standard 

 

2.4 Wi-Fi Components 

The range of a wireless connection depends on many factors, including its speed, amount of 

interference, obstructions in the signal path, and the types of antennae used. All other things 

being equal, though, the range of a connection is determined by how powerful the transmitter is 

and how sensitive the receiver. Different brands and models of wireless components may differ 

significantly in both respects. 

Transmitter power 

The transmitter power of wireless networking components is usually stated in dBm, and may 

range from 0 dBm (defined as 1 milliwatt or mW) to 30 dBm (just over 1,000 mW). An increase 

or decrease of about 3 dBm corresponds to a doubling or halving of transmission power. For 

example, an output of 3 dBm corresponds to about 2 mW. An increase or decrease of 10 dBm 
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corresponds to increasing or decreasing transmitter power by a factor of 10. For example, an 

output of 10 dBm is about 10 mW; 20 dBm about 100 mW; and 30 dBm about 1,000 mW. All 

other things being equal, increasing power output increases range and transmission speed. 

Wireless devices may use fixed transmission power, set transmission power dynamically under 

firmware control, or allow transmission power to be set manually. The amount of transmission 

power needed varies with the distance between devices, the sensitivity of the receiver, the data 

rate of the link, the amount of obstruction in the signal path, and other factors. In general, longer 

distances between devices and higher data rates require more transmission power. 

Accordingly, the firmware of some wireless devices is programmed to negotiate link 

characteristics with other wireless devices, including transmitter power, to establish an optimum 

connection at the minimum required power level. This negotiation can be done at very low data 

rates; so the initial contact between the devices can occur at low power. Each device tells the 

other about its own capabilities, including the fastest link speed it supports. The devices then 

increase their transmitter power to the minimum level needed to support the highest common 

data rate. If the maximum available transmitter power is insufficient to support their highest 

common data rate, they fall back to a lower data rate, using whatever power level is needed to 

support that lower data rate. 

Receiver Sensitivity 

The flip side of transmitter power is receiver sensitivity. All other things being equal, a more 

sensitive receiver can sustain a connection with a weaker signal than a receiver with lower 

sensitivity. A sensitive receiver is as important as a powerful transmitter, because signal strength 

drops rapidly with increasing distance from the transmitter and because higher data rates require 

stronger signals. 

Antenna Considerations 

Most mainstream wireless components are supplied with a standard "rubber duck" antenna, 

which is usually described as omnidirectional. That's true in a sense, but the standard antenna 

radiates omnidirectionally primarily in one plane. For example, with the antenna oriented 

vertically (at 90, relative to the horizontal plane), the radiation pattern resembles a doughnut 
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extending horizontally outward in all directions. If this AP were installed on one floor of a home, 

for example, its coverage area might include all rooms on that same floor, but rooms on floors 

above and below its location would receive a weak signal. AP antenna orientation has a major 

impact on coverage area. Changing antenna orientation by even a few degrees can make major 

differences in signal strength throughout the coverage area, benefiting some areas at the expense 

of others. Also, obstructions are not necessarily equally obstructive at different antenna 

orientations. When we install a wireless network, the AP’s antenna should be oriented vertically 

and hope to get better performance.  

2.5 Wireless Router Positioning 

The performance of a Wi-Fi  network greatly depends on signal strength of the wireless 

router (or wireless access point, base station). 

When a given wireless client falls out of range of the base station signal, that network connection 

will fail (drop out). Clients positioned near the boundary of the network's range will likely 

experience intermittent dropped connections. Even when a wireless client stays within range, its 

network performance can still be adversely affected by distance, obstructions, or  interference. 

2.6: Wireless Router Positioning 

2.6.1 Positioning Using Smartphone Technology  
Smartphone technology is discussed in details in this section since smartphone positioning is the 

focus of this research. Smartphones are those mobile phones using a mobile operating system 

with advanced computing capability and connectivity. They are considered as miniaturised 

portable computers since they are similar to laptops and desktop computers in many ways. 

Various built-in sensors in smartphones, which are originally designed for communications and 

entertainment, have been adopted for LBS nowadays, and the use of smartphones for indoor 

positioning is especially important. Currently, GPS technology has been well integrated into 

smartphones and its positioning performance is good for outdoor environments. However, it 

cannot work properly in indoor environments due to the attenuation and multipath effects of GPS 

signals. In order to address this issue, other built-in sensors are expected to play an important 

role in indoor positioning with sound quality and satisfaction [9].  

https://www.lifewire.com/what-is-wifi-816557
https://www.lifewire.com/how-routers-work-816456
https://www.lifewire.com/how-routers-work-816456
https://www.lifewire.com/wireless-access-point-816545
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2.6.2 Typical Types of Sensors in Smartphones for Positioning  

Nowadays, smartphones are increasingly embedded with various types of sensors such as GPS 

receivers, accelerometers, digital compasses, gyroscopes, Bluetooth and Wi-Fi technology. Use 

of various combinations of these sensors is very useful and effective for seamless positioning. In 

this section, different types of positioning-enabled sensors and related positioning techniques are 

briefly discussed. 

 

GPS Receivers  

Currently, most smartphones are equipped with a high-sensitivity GPS module for positioning 

purposes.  

 

Wireless and cellular network-based sensors  

Generally, all contemporary smartphones support cellular networks, WLANs and Bluetooth 

networks. A cellular network is an asymmetric radio network making up of fixed transceivers (or 

nodes), which maintain tracking the signal while the mobile transceiver, which uses the network, 

is in the vicinity of the node. A WLAN is the one in which a mobile user can connect to a local 

area network (LAN) through a wireless (radio) connection. A Bluetooth network is a short-range 

wireless communication network with short wavelength radio transmissions in the radio band 

ranging from 2.4 Hz to 2.48 Hz, creating personal area networks with a high level of security. 

All of these three types of networks can be used for prominent localization methods like the 

signal strength fingerprinting method.  

 

Inertial sensors  

Inertial sensors include accelerometers and gyroscopes. An accelerometer measures the 

acceleration of an object. A gyroscope measures the angular rate and is commonly used for 

measuring or maintaining the orientation of an object. An IMU is an electronic device that 

measures and reports velocity, orientation and gravitational forces of an object using a 

combination of accelerometers, gyroscopes and sometimes also including magnetometers. Over 
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the last few years, with the rapid development of micro-electro mechanical systems (MEMS), an 

increasing number of micro-electro sensors have been embedded into smartphones. In contrast to 

traditional inertial sensors, MEMS provides with a smaller size, lower power consumption and 

lower cost but higher reliability.  

With the development of microsensor technology, new generation sensors used in smartphones 

have better performance. Using smartphones as a tracking device for indoor positioning has 

become a mainstream research direction in the industry and research community. 

 

2.7 Other Systems: 

 

 A number of other systems, such as Bluetooth, Radio Frequency Identification (RFID), infrared 

and ultrasonic have been also investigated for their potential use and capability of positioning. 

Bluetooth is a technology commonly used for short-range wireless communications with low 

power consumption. RFID is a generic term to describe a system that uses radio waves to 

transmit the identity (in the form of a unique serial number) of an object or person wirelessly. 

Infrared is electromagnetic radiation with long wavelengths, which is often used in short-range 

communication between infrared embedded devices. Infrared communications are useful for 

indoor environments; however, infrared cannot penetrate walls which makes it very difficult to 

be used between rooms. Bluetooth, RFID and infrared have been already used in some modern 

smartphones. Ultrasonic is an oscillating sound pressure wave with a frequency greater than the 

upper limit of the human hearing range. Ultrasonic devices can be used to detect objects and 

measure distances. All the above systems can only operate in short-range measurements. 

 

2.8 Performance of Wi-Fi Network:  

The performance of a Wi-Fi wireless network connection depends greatly on radio signal 

strength. On the path between the wireless access point and a connected device, the signal 

strength in each direction determines the data rate available on that link.  

There are plenty of ways to measure the bandwidth of network but that type of measurement isn't 

the same as finding the signal strength. While the former can determine how much speed been 

https://www.lifewire.com/introduction-to-wi-fi-wireless-networking-818265
https://www.lifewire.com/wireless-access-point-816545
https://www.lifewire.com/what-is-bandwidth-2625809
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paying the ISP for, the latter is useful when determining both the functionality of the Wi-Fi 

hardware and also the range that an access point has throughout any given area. Microsoft 

Windows and other operating systems usually contain a built-in utility to monitor wireless 

network connections [10]. 

2.9 Wi-Fi Map  

Wi-Fi Strength Coverage map based on finite measurement points. Therefore, it is essential to 

understand the Wi-Fi strength property and its decay pattern.  

2.9.1 Wi-Fi Strength Measurement  

As all the typical radio frequency signals, Wi-Fi strength is measured in dBm. dBm is an 

abbreviation for the power ratio in decibels (dB) of the measured power referenced to one 

milliwatt (mW). It is used as a convenient measure of absolute power because of its capability to 

express both very large and very small values in a short form. Comparing dBW, which is 

referenced to one watt (1000 mW), the higher the dBm on a receiver, the stronger the signal 

strength is [10].The range of -84 to -96 dBm on receivers is usually the threshold at which point 

the signal is not detectable any more. A lower rating means a more sensitive receiver, being able 

to receive and decode weaker signals. Typical range of wireless received signal power over a 

Wi-Fi network (802.11 variants) is in the range of -60 dBm to -90 dBm1 [11].  

2.9.2 Wi-Fi Strength Decay Pattern 

 When wireless signals leave a Wi-Fi hotspot and travel to a computer or other wireless devices, 

the signal strength decays as it passes through air or solid objects. This is why a computer may 

be unable to pick up the signal from a hotspot that is more than a couple of rooms away. The 

amount that the signal falls off depends on the medium it passes through; for example, whether it 

passes through a wall, door or window.  

Both signal frequency and range between the end points of the medium affect the amount of 

attenuation. As either frequency or range increases, attenuation increases. Unlike open outdoor 

applications based on straightforward free space loss formulas, attenuation for indoor systems is 

https://www.lifewire.com/internet-service-provider-isp-2625924
https://www.lifewire.com/range-of-typical-wifi-network-816564
https://www.lifewire.com/operating-systems-2625912


16 
 

 

very complex to calculate. The main reason for this difficulty is that the indoor signals bounce 

off obstacles and penetrate a variety of materials that offer varying effects on attenuation.  

 

2.10 Measurement Units (RF Signal Strength) 

There are four units of measurement that are all used to represent RF signal strength. 

These are: mW (milliwatts), dBm (“db”-milliwatts), RSSI, and a percentage measurement. All of 

these measurements are related to each other, some more closely than others. It is possible to 

convert from one unit to another,albeit with varying degrees of accuracy, and not always in the 

extremes of the measurement range. 

2.10.1 The Receive Signal Strength Indicator (RSSI)  

The IEEE 802.11 standard defines a mechanism by which RF energy is to be measured 

by the circuitry on a wireless NIC. This numeric value is an integer with an allowable 

range of 0-255 (a 1-byte value) called the Receive Signal Strength Indicator (RSSI). No 

vendors have chosen to actually measure 256 different signal levels, and so each vendor’s 

802.11 NIC will have a specific maximum RSSI value (“RSSI_Max”). For example, 

Cisco chooses to measure 101 separate values for RF energy, and their RSSI_Max is 100. 

Symbol uses an RSSI_Max value of 31. The Atheros chipset uses an RSSI_Max value of 

60. Therefore, it can be seen that the RF energy level reported by a particular vendor’s 

NIC will range between 0 and RSSI_Max. Notice that nothing has been said here about 

measurement of RF energy in dBm or mW. RSSI is an arbitrary integer value, defined in 

the 802.11 standard and intended for use, internally, by the microcode on the adapter and 

by the device driver. For example, when an adapter wants to transmit a packet, it must be 

able to detect whether or not the channel is clear (i.e., nobody else is transmitting). If the 

RSSI value is below some very low value, then the chipset knows that the channel is 

clear. This is the “Clear Channel Threshold” and some particular RSSI value is associated 

with it. When an 802.11 client is associated to an access point and is roaming, there 

comes a point when the signal level received from the access point drops to a somewhat 
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low value (because the client is moving away from the access point). This level is called 

the “Roaming Threshold” and some intermediate (but low) RSSI value is associated with 

it. Different vendors use different signal levels for the Clear Channel Threshold and the 

Roaming Threshold and, moreover, the RSSI value that represents these thresholds 

differs from vendor-to-vendor because different RSSI_Max values are implemented. 
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Chapter 03 

Overview of Android 

3.1 Introduction 

Android is a mobile operating system that is based on a modified version of Linux. It was 

originally developed by a startup of the same name, Android, Inc. In 2005, as part of its strategy 

to enter the mobile space, Google purchased Android and took over its development work (as 

well as its development team) [13]. 

 

3.2 Basic Features & Architecture of the Android 

Android is a powerful Operating System supporting a large number of applications in smart- 

phones. These applications make life more comfortable and advanced for the users. Hardware 

that support Android are mainly based on ARM architecture platform. Some of the current 

features and specifications of android are [9]: 

  

 

 

 

 

 

 

 

 

 

 

Figure 3.1 Basic Architecture of Android. [15]  

 

 

http://www.engineersgarage.com/articles/smart-phones
http://www.engineersgarage.com/articles/smart-phones
http://www.engineersgarage.com/articles/arm-advanced-risc-machines-processors
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1. Application: It is the only layer used by smartphone end users. It can run multitask 

simultaneously and is written in Java language. 

2. Application framework: It is used to implement the standard structure of an 

Android application. 

3. Libraries: The available libraries are written in C/C++ and are called through a Java 

interface. 

4. Android runtime: It consists of two components: a set of core libraries which 

provide most of the functionalities in the Java core libraries, and the virtual machine 

Dalvik, which operates like a translator between the application and the operating 

system. 

5. Linux kernel: This kernel is used by Android for the management of devices, 

memory, process and networking. 
 

3.3 Basic Work flow of Android Application 

Basic workflow to develop an app for Android is conceptually the same as other app platforms. 

However, to efficiently build a well-designed app for Android, some specialized tools are 

needed. The following list provides an overview of the process to build an Android app and 

includes links to some Android Studio tools that should use during each phase of development. 

 

Figure 3.2 Android work flows [15] 
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3.4 Android Application Structure [16] 

Each application in Android system is running on separate virtual machine that isolates the 

applications one from another. The Android system is based on the least privilege principle that 

is each application has permission to defined components that is required for certain job, and all 

remaining components are isolated from the application. This enhances the security of the 

Android system. However, each application can have permission to system services and another 

application’s data. All the permissions of the application such as permissions to device data 

(contacts, accelerometer, GPS, etc.) should be defined at install time.  

Four different application components exist. The components are used to build the application 

and the use of different components is depending on the application, each one has its own 

lifecycle and some components are related to another. The four components are:  

 

 activity: 

 services, 

 broadcast receivers 

 Content providers. 

 

3.4.1 Activity 

The Activity component is a user interface that can cover whole screen or slide on top of another 

activity. The user can interact with activity such as to take a picture, view a map, etc. Typically 

the applications consist of several activities and one is defined as “main” activity. One activity 

can call another activity to perform an operation. All the activities defined in the application are 

subclass of the Activity class.  

The majority of Android applications use activities as the central feature because it has rich 

visual user interface for users to undertake. One of most popular features on mobile devices is 
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the text messaging application, especially for young adults as they text each other frequently. A 

text messaging application might have one activity for showing the list of contacts and another 

activity to review the history of the sent folder and so on. All those activities work together to 

form a cohesive user interface.  

3.4.2 Service 

The Service component runs in the background. The services are used when it is necessary to 

perform long term operations such as playing music in the background and also it is used to 

obtain the data over the network not interrupting the user-activity interaction. All the services 

defined in the applications are subclass of the Service class.  

 

3.4.3 Broadcast Receiver 

The broadcast receiver component receives the broadcast announcement, where the 

announcements can originate from the system or from other applications. An example of the 

broadcast announcement can be the system broadcast that the GPS receiver is on, or the data 

from another application received, etc. The broadcast receiver component does not have a user 

interface however the status bar notification may pop-up to deliver the outcome. All the 

broadcast receivers defined in the applications are subclass of the BroadcastReciever class.  

The applications or the components developed for Android system can be used by another 

application; for example, the camera photo capturing component can be used in other application 

and there is no need to develop it again. The intents are used in Android system to send a 

message to the system to activate the component from other application and the system is 

activating the component for use. The intents are used to activate the activities, services and 

broadcast receivers.  

All the applications should contain in the root directory AndroidManifest xml file. The 

components that will be used in the application should be declared in the manifest file. In the 

manifest file, the permissions should be declared, such as Internet access, camera, GPS and more 

hardware and software features such as the minimum API level.  
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Beside the code Android application requires resources such as visual representation (style and 

structure) of the application, images, audio files, etc. The visual representation of the application 

is stored in XML files. 

A broadcast receiver is implemented as a subclass of BroadcastReceiverclass and each 

message is broadcaster as an Intent object. 

 

Broadcast receivers allow Android developers to register for system or application events. 

Registered receivers for that particular event will be notified during the Android runtime once 

the event happens.  

 

3.4.4 Content Provider 

The content provider component allows storing and retrieving the data, and allows the data 

sharing across the applications. The content providers for different data types are supplied by 

Android. It is possible also to share own data either by creating own content 41 provider or by 

adding it to existing provider. A content provider is implemented as a subclass of Content 

provider class and must implement a standard set of APIs that enable other applications to 

perform transactions. 
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Chapter 04: 

System Design and Implementation 

4.1 Introduction: 

Android development environment is an open source platform which provides the incentives for 

beginners and professional developers to make contributions to their Java-based application 

development and design their own versions of Android towards their requirement. The size of 

the Android developer community has rapidly increased since the first Android powered phone 

released in 2008. Android applications are written primarily in the Java language, and it attracted 

a huge number of Java developers to join forces to extend the functionalities of the devices 

Google provides graphical development environments based on the  Android SDK to develop 

applications. Android Developer Tool (ADT) is based on the Android studio SDK and provides 

additional functionality to develop Android applications. Android platform and developer tools 

are excellent for programming mobile devices [2]. The compiled Java code is compressed with 

an archive file with a suffix of .apk. This is the file that can be distributed in many ways for 

installing applications on mobile devices.   

The main goal of the project is to develop an app to collect Wi-Fi information for a location.This 

project includes two phases. The first one is the mobile application development that collects 

Wi-Fi list of  access points  and show the RSSI value  on the mobile devices in X and Y axis 

perspective to Longitude and Latitude through a bar graph. These data are stored in the mobile 

device that is used during this project. The second part is the collection of large data from a 

location and plot a contour graph in the Matlab using the saved data for the selected SSID 

through the android application. Data flow diagram of the android Application is as follows: 
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Figure 4.1: DATA Flow Diagram 
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4.2 Environmental Setup:  

For testing and analyzing the accuracy and performance of the android application, indoor access 

points of IICT department was used. Its facilities and environmental settings for this project are 

introduced below: 

4.2.1 WLAN APs: 

Two Linksys Wap54G APs are chosen to build the WLAN environment. It follows IEEE 

802.11g, which supports data rates up to 54 Mbps. It is also backwards compatible with existing 

IEEE 802.11b devices. The specifications of each of the APs, including their brand, SSID, MAC 

address and signal transmission channel are summarized in Table 4.1. 

 

Table 4.1 AP’s Summary table 

 

 

 

 

 

 

4.2.2 Practical Devices:  

 A Google Android phone was used to implement in this project for searching local Wi-Fi signal 

strength from access point. Samsung and an Asus Smartphone are used as the mobile device to 

test the software that has been developed. The specifications of the Smartphone, including the 

brand, CPU, OS and the WLAN adapter model are listed in Table 4.2. 

 

Table 4.2 Phone Specification  

Model Name SSID MAC Address IP Address 

Dlink-3020AP IICT 621 00:22:B0:05:F3:D2 192.168.2.25 

Dlink-3020AP IICT 630 00:22:B0:05:F2:B7 192.168.2.28 

Device Name Model Android Version Version Name 

ASUS Zenphone ASUS Z00LD 6.0.1 Marshmallow 



27 
 

 

 

 

4.3 Proposed Android Application Architecture  

In order to design the proposed android application of this project, some   experiments are 

conducted in the same indoor environment: the library on Level Seven of the Building of IICT 

department, at BUET. In this application, list of APS within the range will be shown to the user 

when the user selects an AP, then RSSI Values are shown in phone. Moreover, GPS API will be 

used to track the positioning of the android phone user. More details on the way how the android 

application was developed and designed are discussed below.  

4.4 Implementation  

In this implementation, part of android application has been developed with 4 classes and 4 

fragments during the Android programming development which are as follows: 

Classes: 

 Mainactivity.java 

 WiFi strength service.java 

 WiFi strength  info.java 

 Location data.java 

Fragments: 

 Scan Fragment 

 Bar graph Fragment 

 Data center Fragment 

 Contour Graph Fragment. 

Permissions: 

<uses-permission android:name="android.permission.ACCESS_WIFI_STATE" /> <uses-
permission android:name="android.permission.CHANGE_WIFI_STATE" /> <uses-permission 
android:name="android.permission.CHANGE_NETWORK_STATE" /> <uses-permission 
android:name="android.permission.INTERNET" /> <uses-permission 
android:name="android.permission.ACCESS_NETWORK_STATE" /> <uses-permission 

Samsung GT I920 4.5.4 Kitkat 



28 
 

 

android:name="android.permission.ACCESS_FINE_LOCATION" /> <uses-permission 
android:name="android.permission.ACCESS_COARSE_LOCATION" /> 

Basic work mechanism of the above components is discussed below: 

1) In the mainactivity, the navigation drawer named WiFi analyzer is a panel that displays the 

app’s main navigation options on the left edge of the screen. It is hidden most of the time, but is 

revealed when the user swipes a finger from the left edge of the screen or, while at the top level 

of the app, the user touches the app icon in the action bar. In this project, we used navigation 

drawer to display the icons such as scan, graph bar, contour graph, data Center. 

2) Wi-Fi strength service   handles all initializing objects with constructors of the Wi-Fi 

information scan button with its service such as Service Set ID (SSID), and signal strength. SSID 

is a string that indicated as access point’s name. It works in the back end process and calls alarm 

manger periodically from Wi-Fi strength info class to set the methods and to retrieve all these 

Wi-Fi information. 

3) Location data class is a model class which is declared in the application. It collects various 

data from data center such as RSSI, Latitude and Longitude. An object has been declared as 

location data model which retrieve data and save the data in the array list temporarily of main 

activity. 

4) Wi-Fi strength info class is the main force to start the service running in the background and 

collect Wi-Fi information periodically and store them into the array list file in the application. 

Moreover, it also collects information through getservice () method about the desired three 

parameters such as Longitude, Latitude and RSSI. 

 

In this Android development project, the application has involved most of the above components 

with different approaches. The application has one activity to integrate with service if it is not 

already running.  The user can communicate with the service through a simple user interface that 

service exposes. The android application is developed using API 25 android version 6.0.1.  

Citing from some unofficial reports a few months ago, the majority of android mobile phone 

users are still using the older Android OS in the current market. 
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4.5 System Design: 

4.5.1 User Interface: 

Most mobile applications could be developed with user interface. It could be very entertaining 

and enjoyable while users interact with the applications. Android provides an extensible input 

method framework that allows applications to provide users alternative input methods, such as 

swipe, keyboards or even gesture and eye movement with current Samsung S4 platform. 

 

There are a number of ways to create button interface.  Menus are the common user interface 

component in the majority of applications. It provides options such as menu and action bar. The 

user interface is for users to control the start and stop time. We used layout resource to simplify 

the button creation. The set ContentView is used to set layout for simple button creation. The 

buttons can be created from Widgets. 
public boolean onNavigationItemSelected(MenuItem item) { 

    int id = item.getItemId(); 

    if (id == R.id.nav_scan) { 

        

        Fragment fragment=null; 

 

        fragment = new ScanFragment(); 

        if(fragment !=null) { 

 

            getSupportFragmentManager().beginTransaction().replace(R.id.main, fragment).commit(); 

 

        } 

    } 

    else if (id == R.id.nav_graph) { 

         

        Fragment fragment=null; 

 

        fragment = new BarGraphFragment(); 

        if(fragment !=null) { 

 

            getSupportFragmentManager().beginTransaction().replace(R.id.main, fragment).commit(); 

 

        } 

        } 

    else if (id == R.id.nav_datacenter) { 
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        Fragment fragment=null; 

 

        fragment = new DataCenterFragment(); 

        if(fragment !=null) { 

 

            getSupportFragmentManager().beginTransaction().replace(R.id.main, fragment).commit(); 

 

        } 

    } 

A drawer menu has been generated through this code. If we click on some item like bar graph or 

scan button then check the R.java file to match the desired id. Later the application assigns the 

fragment variable for the clicked transaction for the desired page. 

 

In the main.xml file, it can be even more customized with specified the button locations showing 

on the screen. The SDK code of the graphical representation of this button is as follows: 

 
<RelativeLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    android:orientation="vertical" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent"> 

<Button 

    android:id="@+id/buttonScan" 

    android:layout_width="match_parent" 

    android:layout_height="wrap_content" 

    android:layout_centerHorizontal="true" 

    android:layout_margin="12sp" 

    android:text="Scan" /> 

 

The graphical layout showing on the mobile device is identical as it has been defined in the 

development stage. The graphical layout showing on the mobile device is identical as it has been 

defined in the development stage. 
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4.5.2 Service Based Application: 

The main goal of the first part of this app on mobile devices is to collect Wi-Fi information while 

travelling without any interruption. There are a number of ways to develop the location based 

applications reaching this goal. However, to be able better collect the useful information 

“quietly”, a method performing such a task could be running in the background while mobile 

users can still use their smart phones regularly such as playing games or making phone calls [2]. 

The Service based programming method is adapted to meet this requirement.  

 

There are a number of reasons why Service based programming is suitable for this project. First, 

the application should handle operations such as collecting the Wi-Fi information silently 

without a User Interface. Android accords services a higher priority than inactive or invisible 

activities. The nature of this project offers a perfect environment for service based application. 

Second, unlike activities which present a rich graphical interface, services run in the background, 

such as updating the Content Providers, firing Intents and triggering Notifications. It would 

prolong battery life so that large amount of data could be collected. Service type of applications 

can run without a dedicated Graphical User Interface (GUI), and it still can execute in the main 

thread of the application process. Third, the Service is an application component representing 

either an application’s desire to perform a longer-running operation while not interacting with 

the user or to supply functionality for other applications to use [5]. In this project, the application 

is required to run a number of hours for collecting enough data information for data inference. 

Therefore, the service based approach is best suited for our purpose. 

A service runs by default in the main threads of the application. In this project, the custom 

service is initiated by calling Wifi strength service.java.from the a defined Service  

 

4.5.3 List of AP:  

Three objects (mainWifi, wifiList, receiver) of the WifiManager, List <ScanResult> and 

WifiReceiver classes are created. The WifiManager class provides the primary API for managing 

all aspects of the Wi-Fi connectivity by calling the context. getSystemService 

(Context.WIFI_SERVICE) method. The receiver is registered into the Android system by calling 

the registerReceiver () method,then the onReceive () method is reloaded and it will be called 
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when the BroadcastReceiver class is receiving an Intent broadcast. After that, the StartScan () 

method is called to start scanning surrounding APs. Finally, the scan results of the last AP is 

returned by calling the getScanResults () method. To enabale WiFi ACCESS_WIFI_STATE 

permissions has been used to access WiFi and the source code shown in the appendix section. 

The code for this is provided in Appendix A.7 

By the getscanresults() method, we can find all the access points in the mobile screen in the 

application and with a name variable which will call the SSID of the connected Wifi AP of the 

device and works with getSSID() method.  

The code for using fragment is provided in Appendix A.4 

 

4.5.4 Dynamic RSSI of AP: 

 

The main goal of this android application is to collect Wi-Fi signal strength periodically.  It 

means the service will pull data from surrounding Wi-Fi environment every once a while. This is 

a core Java development question. It could be timer, scheduler or even the Alarm Service to 

wake the device up to perform the certain task. In this project an alarm service has chosen to pull 

data from Wi-Fi environment in order to focus on the need to interact with network.   

 

In this application, I have to take several real time RSSI values to generate a bar graph in the 

application. RSSI has been achieved through getRssi () method from calling   getConnectionInfo 

() method.  
 

 

LocationnotifyService class has been declared to get location info with a view page through 

getBaseContext() method. Listening for location changes is a costly affair, it can consume more 

battery usage. The heat dissipation on the back of the mobile devices could be noticeable when 

the listening update is running intensively. Therefore, rather than using the class of Location 

Listener constantly to obtain the location information, the method of using pendingIntent object 

with a Broadcast Receiver class  is added to keep track on the changing location information 

such as latitude and longitude obtained from registered Wi-Fi connection.  
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A wake lock mechanism is used to make sure the device stay on, otherwise the service based 

application won’t be able to collect the Wi-Fi information.  This feature is extremely useful for 

Android OS because there is no option to keep the screen from blackout which causes the phone 

goes into sleep mode. 
 

The PendingIntentallows the locationInfo class to use the application permission to execute the 

defined code as follows in the LocationReceiver class. In this case, it used the LocationManager 

to obtain the location data. The Toast Class is used to display the location information to the end 

users when the location change takes place. The PendingIntentObject is passed when there is a 

change in location, the onReceive () method is triggered. 

 

The code for using fragment is provided in Appendix A.6 

  

In BroadcastReceiver class, the location information is stored in the intent argument, and this 

information can be identified as follows. Then, the context can be added to the following: 
 

 

4.5.5 Real Time Bar Graph Generation:  
 

A set of bar graph had been generated during the signal strength collection against with the real 

time data that has been generated in a real time basis in the device and the source code that is 

responsible for this as shown in the appendix section. 
 

In this application software, signal strength (RSSI) entries are mentioned to view the data with 

the attribute data set and put the real time data in the data centre button in the navigation drawer.  

 

The  code for using fragment is provided in Appendix A.1 
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4.5.6 Collection of Location Data:  

 

This portion of the development is a necessary step for the verification purpose for the offline data 

analysis. When mobile users move to different locations, the application can sense new location in 

order to reflect the moving direction. There is one condition applied in this scenario, the mobile 

device has to register with trusted and open Wi-Fi network [9]. 

 

Listening for location changes is a costly affair, it can consume more battery usage. The heat 

dissipation on the back of the mobile devices could be noticeable when the listening update is 

running intensively. Therefore, rather than using the class of LocationListener constantly to obtain 

the location information, the method of using pendingIntent object with a BroadcastReceiver class  is 

added to keep track on the changing location information such as latitude and longitude obtained [9] . 

from registered Wi-Fi connection.  

The sample code for using fragment is provided in Appendix A.2 & A3 

 

Simple_List_Item array adapter has been used to view the data source and getCurrentLoc() 

method is used to update the current location position as latitude and longitude parameter. 

 

To concatenating the location data together following codes are used to generate and 

locStrngthData string to save the data in the locationstrength array  in the list view. The 

locationstrength has been declared to call the location information against RSSI from  

MainActivity class.  
 

 

4.5.7: Data Storage:  

Android platform has few options to store data. One of most conventional way is using text files 

either store in the application own file system directories or to external storage space on mobile 

devices such as SD cards. However, these operations are more complex to collect data and more 

efficient way of management than flat text files. In this case mobile database approach is used in 

this project. 
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There are two ways to achieve the data from the device through database information. First, like 

iPhone OS, Android stores these databases in an area where is only accessible by root users. This 

distinction makes the data harder to access for the average users, but easy enough for an 

experienced developer or forensic expert. The information can be retrieved from various android 

forums and developer websites. Another way to retrieve the data is using the string to store the 

database information. Android system has embedded by default database named   with SQLite. 

SQLite is an open-source relational database which is used to perform database operations on 

android devices such as storing, manipulating or retrieving persistent data from the database. 

Database engine occupies a small amount of disk storage and memory; therefore it has also been 

adopted by other mobile operating systems like IOS, windows 8 because of this feature. 
 

SQLiteOpenHelper comes with a constructor and two methods, onCreate()and onUpgrade(). 

As the constructor is instantiated, there are four important piece of data has to be provided: 

context, Database name, Cursor factory, and version. 

 

The code for using fragment is provided in Appendix A.3 

Context is useful to set this in the constructor and store it locally for later use in other methods. 

Database name is the file name that can be accessed from SQLite Manager later for data 

analysis. Database version is initially set to 1 conventionally, and it can be updated for later use.  

OnCreate()method is called to create new database with aSQL creation script . 

 

To update the database is shown below as the standard method to insert the data into the database 

in different columns. 

 

The code for using fragment is provided in Appendix A.8 

In this project, database is used for storing information of Latitude, Longitude, and RSSI at this 

stage of development. Different fields or columns in this case were added to the database so the 

useful information is stored in the database for offline data analysis. As shown below, partial 

information is stored in the relational table structure is the excel file: 
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Figure 4.2: Raw Data in Excel. 

4.5.8: Contour Graph Plot:  

A contour plot is a two-dimensional XY plot of a three-dimensional XYZ surface showing lines 

where the surface intersects planes of constant elevation (Z). In this project, a contour plot has 

been generated through MATLAB and Origin Lab. XYZ axis represents the Latitude, Longitude 

and RSSI respectively. The command line of surf(X,Y,Z) creates a three-dimensional surface 

plot. The function plots the values in matrix Z as heights above a grid in the x-y plane defined 

by X and Y. The function also uses Z for the color data, so color is proportional to height. In this 

project, we both used contour3 and surf command line to create the graph [19]. 

 

4.6 Practical Implementation:  
In this project, practical android mobile device has been used to perform some steps to 

implement the application practically. Basic work flow diagram is as follows: 

 

 

 

 

 

 

../../../../../../../../../Program%20Files/MATLAB/R2017b/help/matlab/ref/surf.html#inputarg_X?browser=F1help
../../../../../../../../../Program%20Files/MATLAB/R2017b/help/matlab/ref/surf.html#inputarg_Y
../../../../../../../../../Program%20Files/MATLAB/R2017b/help/matlab/ref/surf.html#inputarg_Z?browser=F1help
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Figure 4.3: Basic Work Flow Diagram 
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Step 1: In Android studio, there are several permissions has been used in this application 

development among them a ACCESS_WIFI_STATE permissions that   allows the application 

to scan for all wifi networks in our current location. From the results retrieved by the ScanResult 

object of this class, we store all available networks and their signal strengths in a data container. 

The screenshot is as follows: 

 

 

 
Figure 4.3: Scan Result Connected AP 
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By scan button all the Access points are visible in the mobile screen. Moreover, number of WiFi 

connection and the information of connected device are also shown in the screen. 

 

Step 2: Through the sliding bar in the left corner of the device we can view the menu bar with 

nevigation drawer layout in the android studio. The screen shot is shown in the Figure 4.4: 

 

Figure 4.4: Sliding Menu Bar with Menu content 

 

 

Step 3: A real time bar graph has been generated with the movement of mobile user. Some 

services will be backend to manipulate these data in the data center .It also procure the longitude 

and latitude readings from the G1's GPS hardware using the Location data class. The method 

getLocation Data() returns the coordinates of the phone at the last successful GPS retrieval along 

with RSSI. The real time Bar graph picture is shown in the Figure 4.5: 
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Figure 4.5(a): Real Time Bar graph corresponding to practical Data 1 

 

 
Figure 4.5(b): Real Time Bar graph corresponding to practical Data 1 
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Figure 4.6: Real Time Bar graph corresponding to practical Data 2 

 

 

 

 
Figure 4.7: Real Time Bar graph corresponding to practical Data  
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Unfortunately this GPS functionality does not perform as well as expected. The phone struggles 

to obtain GPS coordinates, so the user's location may be slightly out of date. In addition, the GPS 

function is very slow and maybe a significant burden on our application's run time. That is, 

pausing while the phone determines its location may result in unacceptable delays in execution. 

 

Step 4: When the location data was retrieved for the bar graph in the application a real time data 

is saved in the temporary array list for the connected Access point .It is displayed in the data 

centre menu in the application. Later the data had been saved in the database before closing the 

application and can be made human readable by third party software or with the SQlite manager. 

Furthermore, the RSSI measurements were carried out using same android devices and network 

with the connected AP in a real-time work environment .The image of the temporary data that 

was displayed in the practical devices during the analysis is shown below: 

 

Figure 4.8: Collection of Practical Data  

Step  5: In the last step a contour graph has been generated with the collected data. For this 

MATLAB simulation and Originlab the screen shots are shown below 
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Figure 4.9: Contour Graph in Origin Lab 

In Origin lab software graphs and analysis results can be automatically updated on data or 

parameter change, allowing us to create templates for repetitive tasks or to perform batch 

operations from the user interface, without the need for programming. [21] We can extend the 

capabilities in Origin by installing trial or demo version from the website. In this project, raw 

data has been used to generate a contour graph through this software. The details of the figure 

has described here. 
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Table: 4.3 RSSI Range details 

-45 to -55 Very strong.  The user is very near 

to the AP. 

Orange shaded color 

-65 to -75 Excellent signal strength.  Usually 

the close to 100% coverage and 

reception. 

Yellow & Light Green 

Shaded Color  

-86 to -96 Good reception, but occasional 

missed data. 

Green Color 

-106 to -116.8 Reception can be 100% but often 

will have drop-outs/blind spots when 

the average signal is this weak. 

Light Cyan Area 

-117 to -127 Very Weak Signal corresponding to 

the position of AP & Device user. 

Cobalt Blue Shaded Area 

 No Signal Coverage White Area 

 

Figure 4.10: Zoom in view of Signal Strength (RSSI) 
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In MATLAB, XYZ triplets can be stored in a matrix wave of three columns, or in three separate 

2D waves each supplying X, Y, or Z values. We used this format of Z data that means the RSSI   

values at random latitude (X axis) and Longitude (Y axis) locations. We have the following 

image of contour graph in MATLAB: 

 

Figure 4.11: Contour graph in MATLAB. 

 

Figure 4.12: Contour graph in MATLAB using 3D Surfaces. 
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Chapter 05 

Conclusion and Future Work 
5.1 Conclusion: 

In this project, it was a good opportunity for me to extend my knowledge in the field of wireless 

(Wi-Fi) networks and particularly concerning the use of the android platform. The first phase of 

my work allowed me to implement my theoretical knowledge on the area of Wi-Fi network, 

performance analysis of Wi-Fi signal strength (RSSI), introduction of quality of service (QoS) 

with android devices. Followed by, implementing and analyzing the real time data through 

MATLAB and Originlab for mapping. With the existing android platform, we can use the user 

friendly SDK to develop applications within corresponding Android SDK. Java, an open source 

platform, provides advance level experience for developers to extend their existing applications. 

The android application collecting Wi-Fi information provides the one of most efficient ways to 

develop the application for Wi-Fi signal strength mapping mechanism. 

A Wi-Fi based application was developed for smart-phone in this project. The performance of 

the system was compared with the software MATLAB and Originlab. A number of cases were 

studied during system design and field experiments were conducted using several AP with 

mobile platforms (i.e. smart-phone). The main challenges regarding software and hardware 

issues are described as follows: 

 Firstly, a hardware manufacturer can customize stock Android operating system 

according to its precise needs and strategy. Also, it has option to design a custom user 

interface (UI) for the device, as Google does not provide a standard UI for Android 

operating systems. Hence, the UIs differ from one Android device to another. The 

varying UIs make it difficult for mobile app developers to make an Android app 

compatible with each device. 

 

 Contour plotting library is not available in Android Studio (2017), so generating a 

contour graph using Android Studio (2017) was quite impossible. 
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 Storing real time data of longitude, latitude and RSSI in the application was not easy and 

it crashed several times during the experiment. Then, the data was kept in the database 

and later collected with third party software for contour graph analysis.  

 

5.2 Future Work: 

Several aspects can be further explored to enhance the performance of the proposed android 

based Wi-Fi signal strength mapping application for future work. Three main aspects are 

listed as follows: 

1) Cloud Based Database System: The proposed application is based on the GPS location 

system in Wireless network. Cloud based GPS can provide always up to date service. Any 

coding patches or system and content updates will be available on the cloud. Users would 

enjoy the hassle free services and get updated information. 

2) Position Based Analysis: The collection of data can be compared with position based 

software to compare and analysis of the collected data through the software. In this case, 

different indoor positioning systems such as fingerprinting, triangulation, etc can be 

implemented for further data analysis.  

3) Different Wi-Fi adapters: The app result is depends on mobile, thus different brand Wi-Fi 

adapters with various receiving capabilities need to be tested. The fingerprinting process 

must be done for each type of Wi-Fi adapter. Further research needs to be carried out to 

investigate new methods to reduce the impact of the device-dependent errors. 
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Appendix 

A.1 Bar Graph Fragment: 

package com.samia.wifianalyzer; 

 

import android.content.Context; 

import android.net.Uri; 

import android.os.Bundle; 

import android.support.v4.app.Fragment; 

import android.util.Log; 

import android.view.LayoutInflater; 

import android.view.View; 

import android.view.ViewGroup; 

import android.widget.Button; 

import android.widget.Toast; 

 

import com.github.mikephil.charting.charts.BarChart; 

import com.github.mikephil.charting.data.BarData; 

import com.github.mikephil.charting.data.BarDataSet; 

import com.github.mikephil.charting.data.BarEntry; 

import com.github.mikephil.charting.utils.ColorTemplate; 

 

import java.util.ArrayList; 

 

 

public class BarGraphFragment extends Fragment { 

    // TODO: Rename parameter arguments, choose names that match 

    private static final String ARG_PARAM1 = "param1"; 

    private static final String ARG_PARAM2 = "param2"; 

 

    // TODO: Rename and change types of parameters 

    private String mParam1; 

    private String mParam2; 

    static ArrayList<String> labels; 

    static ArrayList<BarEntry> entries; 

    static BarChart barChart; 

    static BarDataSet dataset; 

    static BarData data; 

    Button btnCancel; 

    View rootview; 

 

 

    private OnFragmentInteractionListener mListener; 

 

    public BarGraphFragment() { 

 

    } 

 

 

    public static BarGraphFragment newInstance(String param1, String param2) { 

        BarGraphFragment fragment = new BarGraphFragment(); 

        Bundle args = new Bundle(); 

        args.putString(ARG_PARAM1, param1); 

        args.putString(ARG_PARAM2, param2); 

        fragment.setArguments(args); 

        return fragment; 

    } 

 

    @Override 
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    public void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        if (getArguments() != null) { 

            mParam1 = getArguments().getString(ARG_PARAM1); 

            mParam2 = getArguments().getString(ARG_PARAM2); 

        } 

    } 

 

    @Override 

    public View onCreateView(LayoutInflater inflater, ViewGroup container, 

                             Bundle savedInstanceState) { 

        // Inflate the layout for this fragment 

        rootview=inflater.inflate(R.layout.fragment_bar_graph, container, false); 

        btnCancel= (Button) rootview.findViewById(R.id.btnCancel); 

        btnCancel.setOnClickListener(new View.OnClickListener() { 

            @Override 

            public void onClick(View view) { 

                MainActivity.action=2; 

                Toast.makeText(getContext(),"RSSI stop",Toast.LENGTH_SHORT).show(); 

            } 

        }); 

        MainActivity.storeAction=2; 

        MainActivity.action=1; 

         barChart = (BarChart) rootview.findViewById(R.id.barchart); 

        entries = new ArrayList<>(); 

        dataset = new BarDataSet(entries, "Signal strength (RSSI)"); 

        labels = new ArrayList<String>(); 

 

        AddValuesToBARENTRY(); 

        return rootview; 

    } 

 

    public  static void AddValuesToBARENTRY(){ 

        for (int i=0;i<MainActivity.data.size();i++){ 

            Log.e("data",""+MainActivity.data.size()+"---"+MainActivity.data.get(i)); 

 

            float m=Float.valueOf(MainActivity.data.get(i)+"f"); 

            labels.add(""+i); 

            int val=i+1; 

            entries.add(new BarEntry(m, i)); 

            data = new BarData(labels, dataset); 

            barChart.setData(data); 

            barChart.animateY(7000); 

        } 

 

 

 

    } 

 

// TODO: Rename method, update argument and hook method into UI event 

    public void onButtonPressed(Uri uri) { 

        if (mListener != null) { 

            mListener.onFragmentInteraction(uri); 

        } 

    } 

 

    @Override 

    public void onAttach(Context context) { 

        super.onAttach(context); 

        if (context instanceof OnFragmentInteractionListener) { 

            mListener = (OnFragmentInteractionListener) context; 

        } else { 

            throw new RuntimeException(context.toString() 



53 
 

 

                    + " must implement OnFragmentInteractionListener"); 

        } 

    } 

 

    @Override 

    public void onDetach() { 

        super.onDetach(); 

        mListener = null; 

    } 

 

 

    public interface OnFragmentInteractionListener { 

        // TODO: Update argument type and name 

        void onFragmentInteraction(Uri uri); 

    } 

} 

Fragment_bar_graph.xml 

<?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:tools="http://schemas.android.com/tools" 

    xmlns:app="http://schemas.android.com/apk/res-auto" 

    android:id="@+id/content_main" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:paddingLeft="@dimen/activity_horizontal_margin" 

    android:paddingRight="@dimen/activity_horizontal_margin" 

    android:paddingTop="@dimen/activity_vertical_margin" 

    android:paddingBottom="@dimen/activity_vertical_margin" 

    app:layout_behavior="@string/appbar_scrolling_view_behavior" 

    tools:showIn="@layout/app_bar_main" 

    tools:context="com.samia.wifianalyzer.MainActivity"> 

    <Button 

        android:layout_marginTop="60dp" 

        android:layout_width="match_parent" 

        android:layout_height="wrap_content" 

        android:id="@+id/btnCancel" 

        android:gravity="center" 

        android:text="Cancel"/> 

 

    <com.github.mikephil.charting.charts.BarChart 

        android:id="@+id/barchart" 

        android:layout_marginTop="80dp" 

        android:layout_width="match_parent" 

        android:layout_height="match_parent" 

        android:layout_below="@+id/btnCancel"/> 

 

A.2 Location Data Fragment: 
 

</RelativeLayout> 

@Override 

            public void onLocationChanged(android.location.Location location) { 

                 lat = location.getLatitude(); 

                 lng = location.getLongitude(); 

                Log.e("locationData", "" + lat + lng); 

            } 

 

            public void onStatusChanged(String provider, int status, Bundle extras) { 

            } 
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            public void onProviderEnabled(String provider) { 

            } 

 

            public void onProviderDisabled(String provider) { 

            } 

        }; 

        if (ActivityCompat.checkSelfPermission(context, 

Manifest.permission.ACCESS_FINE_LOCATION) != PackageManager.PERMISSION_GRANTED && 

ActivityCompat.checkSelfPermission(context, 

Manifest.permission.ACCESS_COARSE_LOCATION) != PackageManager.PERMISSION_GRANTED) { 

            // TODO: Consider calling 

            //    ActivityCompat#requestPermissions 

            // here to request the missing permissions, and then overriding 

            //   public void onRequestPermissionsResult(int requestCode, String[] 

permissions, 

            //                                          int[] grantResults) 

            // to handle the case where the user grants the permission. See the 

documentation 

            // for ActivityCompat#requestPermissions for more details. 

            return; 

        } 

        locationManager.requestLocationUpdates(LocationManager.NETWORK_PROVIDER, 0, 0, 

locationListener); 

    } 

 

} 

Fragment_datacenter.xml: 

<?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:tools="http://schemas.android.com/tools" 

    xmlns:app="http://schemas.android.com/apk/res-auto" 

    android:id="@+id/content_main" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:paddingLeft="@dimen/activity_horizontal_margin" 

    android:paddingRight="@dimen/activity_horizontal_margin" 

    android:paddingTop="@dimen/activity_vertical_margin" 

    android:paddingBottom="@dimen/activity_vertical_margin" 

    app:layout_behavior="@string/appbar_scrolling_view_behavior" 

    tools:showIn="@layout/app_bar_main" 

    tools:context="com.samia.wifianalyzer.MainActivity"> 

 

 

<ListView 

    android:id="@+id/lvDataCenter" 

    android:layout_width="match_parent" 

    android:layout_height="wrap_content" 

    android:layout_marginTop="30dp"> 

 

</ListView> 

 

</RelativeLayout> 

 

A.3 DataCenter Fragment: 
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import android.Manifest; 

import android.content.BroadcastReceiver; 

import android.content.Context; 

import android.content.Intent; 

import android.content.IntentFilter; 

import android.content.pm.PackageManager; 

import android.net.Uri; 

import android.net.wifi.ScanResult; 

import android.net.wifi.WifiInfo; 

import android.net.wifi.WifiManager; 

import android.os.Build; 

import android.os.Bundle; 

import android.support.v4.app.ActivityCompat; 

import android.support.v4.app.Fragment; 

import android.support.v4.content.ContextCompat; 

import android.util.Log; 

import android.view.LayoutInflater; 

import android.view.View; 

import android.view.ViewGroup; 

import android.widget.ArrayAdapter; 

import android.widget.Button; 

import android.widget.ListView; 

import android.widget.TextView; 

import android.widget.Toast; 

 

import java.util.ArrayList; 

import java.util.List; 

 

 

/** 

 * A simple {@link Fragment} subclass. 

 * Activities that contain this fragment must implement the 

 * {@link DataCenterFragment.OnFragmentInteractionListener} interface 

 * to handle interaction events. 

 * Use the {@link DataCenterFragment#newInstance} factory method to 

 * create an instance of this fragment. 

 */ 

public class DataCenterFragment extends Fragment  { 

    // TODO: Rename parameter arguments, choose names that match 

    // the fragment initialization parameters, e.g. ARG_ITEM_NUMBER 

    private static final String ARG_PARAM1 = "param1"; 

    private static final String ARG_PARAM2 = "param2"; 

 

    // TODO: Rename and change types of parameters 

    private String mParam1; 

    private String mParam2; 

    View rootview; 

    ListView lvDataCenter; 

    private OnFragmentInteractionListener mListener; 

 

    public DataCenterFragment() { 

        // Required empty public constructor 

    } 

 

    /** 

     * Use this factory method to create a new instance of 

     * this fragment using the provided parameters. 

     * 

     * @param param1 Parameter 1. 

     * @param param2 Parameter 2. 

     * @return A new instance of fragment BarGraphFragment. 

     */ 

    // TODO: Rename and change types and number of parameters 
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    public static DataCenterFragment newInstance(String param1, String param2) { 

        DataCenterFragment fragment = new DataCenterFragment(); 

        Bundle args = new Bundle(); 

        args.putString(ARG_PARAM1, param1); 

        args.putString(ARG_PARAM2, param2); 

        fragment.setArguments(args); 

        return fragment; 

    } 

 

    @Override 

    public void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        if (getArguments() != null) { 

            mParam1 = getArguments().getString(ARG_PARAM1); 

            mParam2 = getArguments().getString(ARG_PARAM2); 

        } 

    } 

 

    @Override 

    public View onCreateView(LayoutInflater inflater, ViewGroup container, 

                             Bundle savedInstanceState) { 

        // Inflate the layout for this fragment 

        rootview=inflater.inflate(R.layout.fragment_datacenter, container, false); 

 

 

 

 

        lvDataCenter= (ListView) rootview.findViewById(R.id.lvDataCenter); 

        ArrayAdapter dataAdapter = new ArrayAdapter(getContext(), 

                android.R.layout.simple_list_item_1, 

MainActivity.locationStrength.toArray()); 

 

        lvDataCenter.setAdapter(dataAdapter); 

 

 

        return rootview; 

    } 

 

 // TODO: Rename method, update argument and hook method into UI event 

    public void onButtonPressed(Uri uri) { 

        if (mListener != null) { 

            mListener.onFragmentInteraction(uri); 

        } 

    } 

 

    @Override 

    public void onAttach(Context context) { 

        super.onAttach(context); 

        if (context instanceof OnFragmentInteractionListener) { 

            mListener = (OnFragmentInteractionListener) context; 

        } else { 

            throw new RuntimeException(context.toString() 

                    + " must implement OnFragmentInteractionListener"); 

        } 

    } 

 

    @Override 

    public void onDetach() { 

        super.onDetach(); 

        mListener = null; 

    } 
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    public interface OnFragmentInteractionListener { 

        // TODO: Update argument type and name 

        void onFragmentInteraction(Uri uri); 

    } 

 

} 

A.4 Scan Fragment: 

package com.samia.wifianalyzer; 

 

import android.Manifest; 

import android.content.BroadcastReceiver; 

import android.content.Context; 

import android.content.Intent; 

import android.content.IntentFilter; 

import android.content.pm.PackageManager; 

import android.location.Location; 

import android.location.LocationListener; 

import android.location.LocationManager; 

import android.net.Uri; 

import android.net.wifi.ScanResult; 

import android.net.wifi.WifiInfo; 

import android.net.wifi.WifiManager; 

import android.os.Build; 

import android.os.Bundle; 

import android.support.v4.app.ActivityCompat; 

import android.support.v4.app.Fragment; 

import android.support.v4.content.ContextCompat; 

import android.util.Log; 

import android.view.LayoutInflater; 

import android.view.View; 

import android.view.ViewGroup; 

import android.widget.ArrayAdapter; 

import android.widget.Button; 

import android.widget.ListView; 

import android.widget.TextView; 

import android.widget.Toast; 

 

import java.util.ArrayList; 

import java.util.List; 

 

 

/** 

 * A simple {@link Fragment} subclass. 

 * Activities that contain this fragment must implement the 

 * {@link ScanFragment.OnFragmentInteractionListener} interface 

 * to handle interaction events. 

 * Use the {@link ScanFragment#newInstance} factory method to 

 * create an instance of this fragment. 

 */ 

public class ScanFragment extends Fragment  { 

    // TODO: Rename parameter arguments, choose names that match 

    // the fragment initialization parameters, e.g. ARG_ITEM_NUMBER 

    private static final String ARG_PARAM1 = "param1"; 

    private static final String ARG_PARAM2 = "param2"; 

 

    // TODO: Rename and change types of parameters 

    private String mParam1; 

    private String mParam2; 

    View rootview; 

    Button btnScan; 
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    TextView mainText,textTC; 

    ListView lvwifi; 

    public static String name=""; 

    private OnFragmentInteractionListener mListener; 

    private List<ScanResult> wifiList; 

    private WifiManager mainWifi; 

    private ScanFragment.WifiReceiver receiverWifi; 

    int PERMISSIONS_REQUEST_CODE_ACCESS_COARSE_LOCATION=100; 

    StringBuilder sb = new StringBuilder(); 

    private static final int MY_PERMISSIONS_REQUEST =1 ; 

    public ScanFragment() { 

        // Required empty public constructor 

    } 

 

    /** 

     * Use this factory method to create a new instance of 

     * this fragment using the provided parameters. 

     * 

     * @param param1 Parameter 1. 

     * @param param2 Parameter 2. 

     * @return A new instance of fragment BarGraphFragment. 

     */ 

    // TODO: Rename and change types and number of parameters 

    public static ScanFragment newInstance(String param1, String param2) { 

        ScanFragment fragment = new ScanFragment(); 

        Bundle args = new Bundle(); 

        args.putString(ARG_PARAM1, param1); 

        args.putString(ARG_PARAM2, param2); 

        fragment.setArguments(args); 

        return fragment; 

    } 

 

    @Override 

    public void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        if (getArguments() != null) { 

            mParam1 = getArguments().getString(ARG_PARAM1); 

            mParam2 = getArguments().getString(ARG_PARAM2); 

        } 

    } 

 

    @Override 

    public View onCreateView(LayoutInflater inflater, ViewGroup container, 

                             Bundle savedInstanceState) { 

        // Inflate the layout for this fragment 

        rootview=inflater.inflate(R.layout.fragment_scan, container, false); 

 

 

 

        mainText = (TextView) rootview.findViewById(R.id.textStatus); 

        textTC = (TextView) rootview.findViewById(R.id.textTC); 

        lvwifi= (ListView) rootview.findViewById(R.id.lvwifi); 

        mainWifi = (WifiManager) getActivity().getSystemService(Context.WIFI_SERVICE); 

        btnScan= (Button) rootview.findViewById(R.id.btnScan); 

        btnScan.setOnClickListener(new View.OnClickListener() { 

            @Override 

            public void onClick(View view) { 

                receiverWifi = new WifiReceiver(); 

                IntentFilter intentFilter = new IntentFilter(); 

                intentFilter.addAction(WifiManager.SCAN_RESULTS_AVAILABLE_ACTION); 

                getActivity().registerReceiver(receiverWifi, intentFilter); 

                getWifi(); 

                getActivity().startService(new Intent(getContext(), 
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WifiStrengthService.class)); 

            } 

        }); 

        return rootview; 

    } 

 

    private void getWifi() { 

 

        if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.M) { 

            //Toast.makeText(getContext(), "version>=marshmallow", 

Toast.LENGTH_SHORT).show(); 

 

            if (ContextCompat.checkSelfPermission(getContext(), 

Manifest.permission.ACCESS_COARSE_LOCATION) != PackageManager.PERMISSION_GRANTED) { 

                Toast.makeText(getContext(), "location turned off", 

Toast.LENGTH_SHORT).show(); 

 

                ActivityCompat.requestPermissions(getActivity(),new 

String[]{Manifest.permission.ACCESS_COARSE_LOCATION}, MY_PERMISSIONS_REQUEST); 

 

            } 

 

            else{ 

 

                Toast.makeText(getContext(), "location turned on", 

Toast.LENGTH_SHORT).show(); 

                mainWifi.startScan(); 

            } 

 

        }else { 

 

            Toast.makeText(getContext(), "scanning", Toast.LENGTH_SHORT).show(); 

            mainWifi.startScan(); 

        } 

    } 

 

    @Override 

    public void onRequestPermissionsResult(int requestCode, String[] permissions, 

int[] grantResults) { 

 

        if (requestCode == MY_PERMISSIONS_REQUEST) { 

 

            if (grantResults[0] == PackageManager.PERMISSION_GRANTED) { 

 

                Toast.makeText(getContext(), "permission granted", 

Toast.LENGTH_SHORT).show(); 

                mainWifi.startScan(); 

 

            }else{ 

                Toast.makeText(getContext(), "permission not granted", 

Toast.LENGTH_SHORT).show(); 

                return; 

            } 

 

        } 

    } 

    // TODO: Rename method, update argument and hook method into UI event 

    public void onButtonPressed(Uri uri) { 

        if (mListener != null) { 

            mListener.onFragmentInteraction(uri); 

        } 

    } 
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    @Override 

    public void onAttach(Context context) { 

        super.onAttach(context); 

        if (context instanceof OnFragmentInteractionListener) { 

            mListener = (OnFragmentInteractionListener) context; 

        } else { 

            throw new RuntimeException(context.toString() 

                    + " must implement OnFragmentInteractionListener"); 

        } 

    } 

 

    @Override 

    public void onDetach() { 

        super.onDetach(); 

        mListener = null; 

    } 

 

 

    public interface OnFragmentInteractionListener { 

        // TODO: Update argument type and name 

        void onFragmentInteraction(Uri uri); 

    } 

 

    class WifiReceiver extends BroadcastReceiver { 

        public void onReceive(Context c, Intent intent) { 

            String action = intent.getAction(); 

            if(WifiManager.SCAN_RESULTS_AVAILABLE_ACTION.equals(action)){ 

                sb = new StringBuilder(); 

                wifiList = mainWifi.getScanResults(); 

                WifiInfo wifiInfo = mainWifi.getConnectionInfo(); 

                name = wifiInfo.getSSID(); 

 

                ArrayList<String> deviceList = new ArrayList<String>(); 

                for(int i = 0; i < wifiList.size(); i++){ 

 

                    deviceList.add(wifiList.get(i).SSID); 

                } 

                Log.e("scan","list======"+deviceList.size()); 

                textTC.setText("Number Of Wifi connections :"+deviceList.size()); 

               // sb.append("\n Number Of Wifi connections 

:"+deviceList.size()+"\n\n"); 

                mainText.setText("   Device Connected With: "+name); 

 

                ArrayAdapter arrayAdapter = new ArrayAdapter(MainActivity.context, 

                        android.R.layout.simple_list_item_1, deviceList.toArray()); 

 

                lvwifi.setAdapter(arrayAdapter); 

                //Log.e("locationData","count= 

"+MainActivity.locationStrength.size()); 

            } 

 

        } 

 

    } 

} 
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fragment_scan.xml: 

<?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:tools="http://schemas.android.com/tools" 

    xmlns:app="http://schemas.android.com/apk/res-auto" 

    android:id="@+id/content_main" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:paddingLeft="@dimen/activity_horizontal_margin" 

    android:paddingRight="@dimen/activity_horizontal_margin" 

    android:paddingTop="@dimen/activity_vertical_margin" 

    android:paddingBottom="@dimen/activity_vertical_margin" 

    app:layout_behavior="@string/appbar_scrolling_view_behavior" 

    tools:showIn="@layout/app_bar_main" 

    tools:context="com.samia.wifianalyzer.MainActivity"> 

 

    <Button 

        android:id="@+id/btnScan" 

        android:layout_width="match_parent" 

        android:layout_height="wrap_content" 

        android:layout_centerHorizontal="true" 

        android:layout_marginTop="80dp" 

        android:text="Scan"/> 

    <TextView 

        android:id="@+id/textTC" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:layout_centerHorizontal="true" 

        android:layout_marginTop="132dp" 

        android:text="" 

        android:layout_below="@+id/buttonScan"/> 

 

    <TextView 

        android:id="@+id/textStatus" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:layout_centerHorizontal="true" 

        android:layout_marginTop="10dp" 

        android:text="" 

        android:layout_below="@+id/textTC"/> 

 

<ListView 

    android:id="@+id/lvwifi" 

    android:layout_width="match_parent" 

    android:layout_height="wrap_content" 

    android:layout_below="@+id/textStatus" 

    android:layout_marginTop="10dp"> 

 

</ListView> 

 

</RelativeLayout> 

A.5 WifiStrebgthInfo fragment: 

 

import android.content.BroadcastReceiver; 

import android.content.Context; 

import android.content.Intent; 

import android.content.SharedPreferences; 
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import android.net.wifi.WifiManager; 

import android.os.Bundle; 

import android.os.Handler; 

import android.preference.PreferenceManager; 

import android.support.annotation.Nullable; 

import android.support.v7.app.AppCompatActivity; 

import android.util.Log; 

import android.widget.Toast; 

 

/** 

 * Created by Android on 5/14/2017. 

 */ 

 

public class WifiStrengthInfo extends BroadcastReceiver { 

    WifiManager wifiManager; 

    int mystrengthData; 

 

    @Override 

    public void onReceive(final Context context, Intent intent) { 

        Handler handler = new Handler(); 

        wifiManager = (WifiManager) context.getSystemService(Context.WIFI_SERVICE); 

        int rssi = wifiManager.getConnectionInfo().getRssi(); 

        String rssiString=String.valueOf(rssi); 

        String data = rssiString.replace("-",""); 

        mystrengthData=Integer.valueOf(data); 

        MainActivity.data.add(mystrengthData); 

        LocationData.getCurrentLoc(context); 

        String locStrngthData="Latitude= "+LocationData.lat+" Longitude= 

"+LocationData.lng+" Strength="+mystrengthData; 

        MainActivity.locationStrength.add(locStrngthData); 

        

MainActivity.mydb.insertData(String.valueOf(LocationData.lat),String.valueOf(LocationD

ata.lng),data); 

        Log.e("Database","Data inserted"); 

        if (MainActivity.storeAction==2){ 

 

 

            handler.post(new Runnable() { 

                @Override 

                public void run() { 

                    if (MainActivity.action==1){ 

                        Toast.makeText(context,"wifi  strength: 

"+mystrengthData,Toast.LENGTH_SHORT).show(); 

                        

//Toast.makeText(context,"cancel"+MainActivity.action,Toast.LENGTH_SHORT).show(); 

                        BarGraphFragment.AddValuesToBARENTRY(); 

                    } 

 

                } 

            }); 

 

        } 

 

 

 

    } 

A.6 WifiStrengthService Frgment: 

package com.samia.wifianalyzer; 

 

import android.app.AlarmManager; 
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import android.app.PendingIntent; 

import android.app.Service; 

import android.content.Context; 

import android.content.Intent; 

import android.os.IBinder; 

import android.support.annotation.Nullable; 

import android.util.Log; 

 

/** 

 * Created by Android on 5/14/2017. 

 */ 

 

public class WifiStrengthService extends Service{ 

    @Nullable 

    @Override 

    public IBinder onBind(Intent intent) { 

        return null; 

    } 

 

    @Override 

    public int onStartCommand(Intent intent, int flags, int startId) { 

        Log.e("Notifyservice","service start"); 

 

 

 

        return super.onStartCommand(intent, flags, startId); 

    } 

    @Override 

    public void onCreate() { 

        //Toast.makeText(this, "Service Created", Toast.LENGTH_LONG).show(); 

 

        if (MainActivity.action==1){ 

            AlarmManager alarmManager=(AlarmManager) 

getSystemService(Context.ALARM_SERVICE); 

            Intent alarmIntent=new Intent(getApplicationContext(), 

WifiStrengthInfo.class); 

 

            PendingIntent 

pendingIntent=PendingIntent.getBroadcast(getApplicationContext(), 1808, alarmIntent, 

PendingIntent.FLAG_CANCEL_CURRENT); 

            alarmManager.setRepeating(AlarmManager.RTC_WAKEUP, 

System.currentTimeMillis(), 1, pendingIntent); 

        } 

 

    } 

} 

A.7 Mainactivity: 

package com.samia.wifianalyzer; 

 

import android.Manifest; 

import android.app.PendingIntent; 

import android.content.BroadcastReceiver; 

import android.content.Context; 

import android.content.Intent; 

import android.content.IntentFilter; 

import android.content.pm.PackageManager; 

import android.net.Uri; 

import android.net.wifi.ScanResult; 

import android.net.wifi.WifiConfiguration; 

import android.net.wifi.WifiInfo; 
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import android.net.wifi.WifiManager; 

import android.os.Bundle; 

import android.support.design.widget.NavigationView; 

import android.support.v4.app.ActivityCompat; 

import android.support.v4.app.Fragment; 

import android.support.v4.app.FragmentManager; 

import android.support.v4.app.FragmentTransaction; 

import android.support.v4.content.ContextCompat; 

import android.support.v4.view.GravityCompat; 

import android.support.v4.widget.DrawerLayout; 

import android.support.v7.app.ActionBarDrawerToggle; 

import android.support.v7.app.AppCompatActivity; 

import android.support.v7.widget.Toolbar; 

import android.util.Log; 

import android.view.MenuItem; 

import android.view.View; 

import android.widget.AdapterView; 

import android.widget.Button; 

import android.widget.ListView; 

import android.widget.SimpleAdapter; 

import android.widget.TextView; 

import android.widget.Toast; 

 

 

 

import java.util.ArrayList; 

import java.util.HashMap; 

import java.util.List; 

 

import static android.R.attr.fragment; 

 

public class MainActivity extends AppCompatActivity 

        implements NavigationView.OnNavigationItemSelectedListener 

,BarGraphFragment.OnFragmentInteractionListener, 

        

ScanFragment.OnFragmentInteractionListener,DataCenterFragment.OnFragmentInteractionLis

tener, 

        ContourGraphFragment.OnFragmentInteractionListener{ 

 

    private static final int PERMISSION_REQUEST_CODE = 1; 

    public static String name=""; 

    String ip; 

    public static WifiManager mainWifi; 

    public static int action=1; 

    public static ArrayList<Integer> data=new ArrayList<Integer>(); 

    public static ArrayList<String> locationStrength=new ArrayList<String>(); 

    public static int storeAction=1; 

    public  static Context context; 

    public  static  DBHelper mydb; 

    @Override 

    protected void onCreate(Bundle savedInstanceState) { 

        super.onCreate(savedInstanceState); 

        setContentView(R.layout.activity_main); 

        Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar); 

        setSupportActionBar(toolbar); 

 

        context=(Context) this; 

        mydb = new DBHelper(this); 

        // Initiate wifi service manager 

        mainWifi = (WifiManager) getSystemService(Context.WIFI_SERVICE); 

 

        // Check for wifi is disabled 

        if (mainWifi.isWifiEnabled() == false) 
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        { 

 

            Toast.makeText(getApplicationContext(), "wifi is disabled..making it 

enabled", 

                    Toast.LENGTH_LONG).show(); 

 

            mainWifi.setWifiEnabled(true); 

 

 

        } 

        if (!checkPermission()) { 

 

            requestPermission(); 

 

        } else { 

 

 

 

        } 

 

        DrawerLayout drawer = (DrawerLayout) findViewById(R.id.drawer_layout); 

        ActionBarDrawerToggle toggle = new ActionBarDrawerToggle( 

                this, drawer, toolbar, R.string.navigation_drawer_open, 

R.string.navigation_drawer_close); 

        drawer.setDrawerListener(toggle); 

        toggle.syncState(); 

 

        NavigationView navigationView = (NavigationView) findViewById(R.id.nav_view); 

        navigationView.setNavigationItemSelectedListener(this); 

    } 

 

    private boolean checkPermission(){ 

        int result = ContextCompat.checkSelfPermission(getApplicationContext(), 

Manifest.permission.ACCESS_FINE_LOCATION); 

        if (result == PackageManager.PERMISSION_GRANTED){ 

 

            return true; 

 

        } else { 

 

            return false; 

 

        } 

    } 

 

    private void requestPermission(){ 

 

        if 

(ActivityCompat.shouldShowRequestPermissionRationale(MainActivity.this,Manifest.permis

sion.ACCESS_FINE_LOCATION)){ 

 

            Toast.makeText(getApplicationContext(),"GPS permission allows us to access 

location data. Please allow in App Settings for additional 

functionality.",Toast.LENGTH_LONG).show(); 

 

        } else { 

 

            ActivityCompat.requestPermissions(MainActivity.this,new 

String[]{Manifest.permission.ACCESS_FINE_LOCATION},PERMISSION_REQUEST_CODE); 

        } 

    } 

 

    @Override 



66 
 

 

    public void onBackPressed() { 

        DrawerLayout drawer = (DrawerLayout) findViewById(R.id.drawer_layout); 

        if (drawer.isDrawerOpen(GravityCompat.START)) { 

            drawer.closeDrawer(GravityCompat.START); 

        } else { 

            super.onBackPressed(); 

        } 

    } 

 

    @SuppressWarnings("StatementWithEmptyBody") 

    @Override 

    public boolean onNavigationItemSelected(MenuItem item) { 

        int id = item.getItemId(); 

        if (id == R.id.nav_scan) { 

           // Toast.makeText(getApplicationContext(), "Scan", 

Toast.LENGTH_SHORT).show(); 

 

            Fragment fragment=null; 

 

            fragment = new ScanFragment(); 

            if(fragment !=null) { 

 

                getSupportFragmentManager().beginTransaction().replace(R.id.main, 

fragment).commit(); 

 

            } 

        } 

        else if (id == R.id.nav_graph) { 

            //Toast.makeText(getApplicationContext(), "Bar Graph", 

Toast.LENGTH_SHORT).show(); 

 

            Fragment fragment=null; 

 

            fragment = new BarGraphFragment(); 

            if(fragment !=null) { 

 

                getSupportFragmentManager().beginTransaction().replace(R.id.main, 

fragment).commit(); 

 

            } 

            } 

        else if (id == R.id.nav_datacenter) { 

            //Toast.makeText(getApplicationContext(), "Bar Graph", 

Toast.LENGTH_SHORT).show(); 

 

            Fragment fragment=null; 

 

            fragment = new DataCenterFragment(); 

            if(fragment !=null) { 

 

                getSupportFragmentManager().beginTransaction().replace(R.id.main, 

fragment).commit(); 

 

            } 

        } 

       /* else if (id == R.id.nav_contour) { 

            Toast.makeText(getApplicationContext(), "Contour Graph", 

Toast.LENGTH_SHORT).show(); 

            Fragment fragment=null; 

            fragment = new ContourGraphFragment(); 

            if(fragment !=null) { 

 

                getSupportFragmentManager().beginTransaction().replace(R.id.main, 
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fragment).commit(); 

 

            } 

 

        }*/ 

 

        DrawerLayout drawer = (DrawerLayout) findViewById(R.id.drawer_layout); 

        drawer.closeDrawer(GravityCompat.START); 

        return true; 

    } 

 

    @Override 

    public void onFragmentInteraction(Uri uri) { 

 

    } 

    @Override 

    public void onRequestPermissionsResult(int requestCode, String permissions[], 

int[] grantResults) { 

        switch (requestCode) { 

            case PERMISSION_REQUEST_CODE: 

                if (grantResults.length > 0 && grantResults[0] == 

PackageManager.PERMISSION_GRANTED) { 

 

                    //Snackbar.make(view,"Permission Granted, Now you can access 

location data.",Snackbar.LENGTH_LONG).show(); 

 

                } else { 

 

                   // Snackbar.make(view,"Permission Denied, You cannot access 

location data.",Snackbar.LENGTH_LONG).show(); 

 

                } 

                break; 

        } 

    } 

 

} 

activity_main.xml: 
<?xml version="1.0" encoding="utf-8"?> 

<android.support.v4.widget.DrawerLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:app="http://schemas.android.com/apk/res-auto" 

    xmlns:tools="http://schemas.android.com/tools" 

    android:id="@+id/drawer_layout" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:fitsSystemWindows="true" 

    tools:openDrawer="start"> 

 

    <include 

        layout="@layout/app_bar_main" 

        android:layout_width="match_parent" 

        android:layout_height="match_parent" /> 

    <FrameLayout 

        android:id="@+id/main" 

        android:layout_width="match_parent" 

        android:layout_height="match_parent" ></FrameLayout> 

 

    <android.support.design.widget.NavigationView 

        android:id="@+id/nav_view" 
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        android:layout_width="wrap_content" 

        android:layout_height="match_parent" 

        android:layout_gravity="start" 

        android:fitsSystemWindows="true" 

        app:headerLayout="@layout/nav_header_main" 

        app:menu="@menu/activity_main_drawer" /> 

 

</android.support.v4.widget.DrawerLayout> 

 

App_bar_main.xml: 
<?xml version="1.0" encoding="utf-8"?> 

<android.support.design.widget.CoordinatorLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:app="http://schemas.android.com/apk/res-auto" 

    xmlns:tools="http://schemas.android.com/tools" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:fitsSystemWindows="true" 

    tools:context="com.samia.wifianalyzer.MainActivity"> 

 

    <android.support.design.widget.AppBarLayout 

        android:layout_height="wrap_content" 

        android:layout_width="match_parent" 

        android:theme="@style/AppTheme.AppBarOverlay"> 

 

        <android.support.v7.widget.Toolbar 

            android:id="@+id/toolbar" 

            android:layout_width="match_parent" 

            android:layout_height="?attr/actionBarSize" 

            android:background="?attr/colorPrimary" 

            app:popupTheme="@style/AppTheme.PopupOverlay" /> 

 

    </android.support.design.widget.AppBarLayout> 

 

</android.support.design.widget.CoordinatorLayout> 

 
Content_extra.xml: 
 
<?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout 

    xmlns:android="http://schemas.android.com/apk/res/android" 

    xmlns:tools="http://schemas.android.com/tools" 

    xmlns:app="http://schemas.android.com/apk/res-auto" 

    android:id="@+id/content_main" 

    android:layout_width="match_parent" 

    android:layout_height="match_parent" 

    android:paddingLeft="@dimen/activity_horizontal_margin" 

    android:paddingRight="@dimen/activity_horizontal_margin" 

    android:paddingTop="@dimen/activity_vertical_margin" 

    android:paddingBottom="@dimen/activity_vertical_margin" 

    app:layout_behavior="@string/appbar_scrolling_view_behavior" 

    tools:showIn="@layout/app_bar_main" 

    tools:context="com.samia.wifianalyzer.MainActivity"> 

 

    <Button 

        android:id="@+id/buttonScan" 

        android:layout_width="match_parent" 

        android:layout_height="wrap_content" 
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        android:layout_centerHorizontal="true" 

        android:text="Scan" 

        android:onClick="scan"/> 

 

    <TextView 

        android:id="@+id/textStatus" 

        android:layout_width="wrap_content" 

        android:layout_height="wrap_content" 

        android:layout_centerHorizontal="true" 

        android:layout_marginTop="32dp" 

        android:text="" 

        android:layout_below="@+id/buttonScan"/> 

 

 

 

</RelativeLayout> 

 

 A.8 DBHelper fragment 

 
package com.samia.wifianalyzer; 

 

import android.content.ContentValues; 

import android.content.Context; 

import android.database.sqlite.SQLiteDatabase; 

import android.database.sqlite.SQLiteOpenHelper; 

 

/** 

 * Created by Android on 11/22/2017. 

 */ 

 

public class DBHelper extends SQLiteOpenHelper { 

    public static final String DATABASE_NAME = "WifiStrength.db"; 

    public static final String CONTACTS_TABLE_NAME = "locationstrength"; 

 

 

    public DBHelper(Context context) { 

        super(context, DATABASE_NAME , null, 1); 

    } 

 

    @Override 

    public void onCreate(SQLiteDatabase db) { 

        // TODO Auto-generated method stub 

        db.execSQL( 

                "create table locationstrength " + 

                        "(id integer primary key, lat text,lng text,rssi text)" 

        ); 

    } 

 

    @Override 

    public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) { 

        // TODO Auto-generated method stub 

        db.execSQL("DROP TABLE IF EXISTS locationstrength"); 

        onCreate(db); 

    } 

    public boolean insertData (String lat, String lng, String rssi) { 

        SQLiteDatabase db = this.getWritableDatabase(); 

        ContentValues contentValues = new ContentValues(); 

        contentValues.put("lat", lat); 

        contentValues.put("lng", lng); 

        contentValues.put("rssi", rssi); 

        db.insert(CONTACTS_TABLE_NAME, null, contentValues); 

        return true; 
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    } 

} 

 

A.9 Basic command line In Matlab for graph plotting: 

surf(X,Y,Z) 

surf(X,Y,Z,C) 

surf(Z) 

surf(Z,C) 

surf(ax,___) 

surf(___,Name,Value) 

s = surf(___) 
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