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Abstract: In the new education systems coming up 

these days, there has been a big challenge about the 

attendance of the students. The same process tends to 

waste some valuable time of the class. In the present 

system of manually taking the attendance, the main 

drawback is the time consumption and the possibility of 

manipulation of the attendance. We hereby propose a 

system, an ibeacon based access card that allows us to 

track the Bluetooth Low Energy(BLE) signals emitted 

from the ibeacon based access card. This proves to be 

more effective and minimises the human efforts. This 

attendance information is then uploaded into the 

database server. This 100% automation process 

provides us with a constant logging system that holds 

all the movements of our ibeacon access cards. 

 

1. Introduction 

Exact indoor limitation and following will profit 

different applications, for example, indoor route, area 

based administrations, save, and so on. In spite of the 

fact that GPS (Global Positioning System) is regularly 

utilized outside, its limitation precision corrupts in 

indoor conditions. Because of the issues of precision, 

heartiness and particular prerequisites in existing 

indoor restriction and following strategies, no all 

inclusive arrangement has been found. Subsequently, 

indoor restriction and following are as yet a dynamic 

research theme. As of late, another innovation named 

iBeacon is discharged by Apple Inc. These are based on 

Bluetooth Low Energy. 

Bluetooth Low Energy consumes far less energy than 

the existing Bluetooth and Wi-Fi. This technology can 

be used with mobile phones for Indoor Localization 

and Tracking with iBeacon Corrections[1]. The 

different sensors installed in present day cell phones, 

for example, accelerometer, whirligig, compass, 

indicators, and so on, can give productive approaches 

to accomplish limitation and following. 

Exploit iBeacon past fundamental network to enhance 

operational proficiency and connect with clients more 

than ever. The Location-Based Services (LBS) Solution 

empowers retailers,  

       stadiums, and transportation center points to 

upgrade the way they interface with clients in view of 

exact area. The iBeacon Based situating Solution does 

not require any extra equipment and has boundless 

adaptability. Send continuous travel refreshes, directed 

advancements, and even classroom notes through 

footfall activity and vicinity examination to advance 

client connections.  

BLE Beacons improve area examination by enhancing 

closeness based cooperations, one to fifty meters from a 

particular area. 

2. Methodology 

The proposed system is to use the latest technologies in 

academic or corporate environment to track the 

employees in real-time. Here we replace the traditional 

id cards like RFID, Barcode, QR code with our iBeacon 

based tag which will allow to broadcast the signal to 

the mobile periodically. So as soon as the 

student/employee entered the main gate there will be 

log the location. All the iBeacon receivers position will 

be geo marked and as soon as the tag holder reaches 

nearby or in between the receivers its position will be 

calculated based on the signal strength of reachable 

iBeacons. 

            This location will be in turn plotted on the 

location map or building map of the appropriate 

location. This iBeacon Tag Runs on BLE (Bluetooth 

Low Energy) technology which can run on a coin 

battery for years. 

Distance estimation 

The application gives evaluations of the detachment to 

a reference point in meters. The qualities are more 

superior to the Bluetooth signals received. The 

application must not hope to get exact numbers, there 

are discrepancies.Distance estimation with a range of 1 

meter, the gauges can be between 0.5-2 meters. At 

further distances, there will be more variations. At a 
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separation of 20 meters, the gauge results given by the 

iBeacon library might fluctuate between 10

meters.The variety is brought on by commotion on the 

flag estimation, alongside flag reflections and 

hindrances. 

 

Variations in time 

So as to decrease clamor on the gauge, the library 

midpoints flag estimations more than 20 seconds, 

tosses out the main 10% and base 10% of estimations, 

and midpoints the rest. The separation assessments 

depend upon the last 20 seconds in time, and if the 

mobile phone moves, the separation gauge will slack.

 

Device variations 

A major test in furnishing exact separation gauges with 

Android gadgets is that each gadget show gets flags in 

an unexpected way. Each model has different 

specifications: different Bluetooth chip, receiving 

wires, and consequently may get an alternate flag level 

when similarly situated in respect to a reference point. 

So as to address this, the library utilizes an alternate 

recipe for figuring separation for various Android 

gadget models. As not all of the gadgets’ information is 

available with the library, the library reverts back to

default gauge count for Nexus 5, if that gadget is not 

available. 

 

Formula 

In spite of equations recommended by flag hypothesis, 

the most precise indicator of separation in light of flag 

quality (RSSI) can be gotten by doing a power relapse 

against a known table of separation/RSSI values for a 

particular gadget. This uses the equation ,  

 

d=A*(r/t)^B+C  

 

where d is the division in meters, r is the RSSI 

measured by the device and t is the reference RSSI at 1 

meter. A, B, and C are constants. 

 

Position estimation with two transmitters in a 

corridor 

The TxPower is the RSSI value at the position of 1 m 

from an iBeacon transmitter. By using the distance 

measurement results between the transmitter and the 

receiver two or more, position data can be estimated 

based on a triangulation. Although two intersections are 

estimated as position data candidates with two 

transmitters, an actual position is selected from the two 

candidates with a restriction, such as a mobility area 

mask, based on indoor environment knowledge
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Figure1. Positioning results

 

 

Even if we use the same types of iBeacon transmitters, 

TxPower values of transmitters are not same. Thus, 

TxPower calibration works are required. Firstly, we set 

iBeacon transmitters at the same position. Next, we 

received signals from each transmitter at 1 m distant, as 

shown in Figure 3. Then, each average RSSI value was 

calculated. Finally, the each calculated value was used 

for TxPower value of each iBeacon transmitter.

 

A lot of applications use various techniques and inputs 

for positioning and tracking. However, local indoor 

positioning is the most complex as the accuracy can be 

affected by any kind of signal interference

APs divides the space into different sections, and the 

iBeacon can precisely locate the position in the local 

indoor environment. The experiment

hybrid wireless indoor positioning system[2] 

a certain level of precision and acc

system becomes good candidate for local indoor 

positioning.As of late, numerous LBS applications in 

view of the low power Bluetooth gadget, iBeacon, 

developed, yet iBeacon gadget is little and simple to be 

expelled in this way causes blunder area. 

 Figure 2. chitecture model for be

Positioning results 

Even if we use the same types of iBeacon transmitters, 

TxPower values of transmitters are not same. Thus, 

required. Firstly, we set 

iBeacon transmitters at the same position. Next, we 

received signals from each transmitter at 1 m distant, as 

shown in Figure 3. Then, each average RSSI value was 

calculated. Finally, the each calculated value was used 

value of each iBeacon transmitter. 

A lot of applications use various techniques and inputs 

for positioning and tracking. However, local indoor 

positioning is the most complex as the accuracy can be 

affected by any kind of signal interference. The Wi-Fi 

Ps divides the space into different sections, and the 

iBeacon can precisely locate the position in the local 

The experimental results show that 

ss indoor positioning system[2] can obtain 

a certain level of precision and accuracy, thus this 

system becomes good candidate for local indoor 

As of late, numerous LBS applications in 

view of the low power Bluetooth gadget, iBeacon, 

developed, yet iBeacon gadget is little and simple to be 

er area.  

 

chitecture model for beacons 

Find an actual 

position from two 

positioning results 
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 Another plan is to adjust the area of the 

iBeacon gadget. The area inside 1 meter of the gadget 

is considered to be the objective area, and a seven level 

field is characterized to display location. To maintain a 

strategic distance from the variance of the got 

Bluetooth flag quality, we outline a maximum vertical 

strategy to guide client effectively into the field of - 

20db, and afterward appraise course by pivoting 

around. As indicated by the derived bearing, client 

strolls into the objective area. Trial comes about 

demonstrate that this plan can help client precisely seek 

after the objective iBeacon in the most limited time. 

Bluetooth Low Energy(BLE) enabled iBeacon 

is a technology that can be used for indoor local 

positioning with some corrections, because of its 

nearness and area based applications. Miniaturized 

scale restriction alludes to the marvels of following an 

objective with high exactness, which is a vital piece of 

area mindful applications, both indoor and open air. 

Albeit many methodologies towards limitation have as 

of now been proposed in many research works, 

Received Signal Strength Identification (RSSI)[4] 

based algorithm is diminishing the vitality necessities 

of other applications. This paper displays and assesses a 

computationally basic technique for small scale 

limitation of a protest from the RSSI values from an 

accumulation of iBeacons so the strategy can be 

utilized as a part of gadgets with low handling power.  

Indoor limitation is a vital primitive that can 

empower numerous pervasive registering applications. 

This paper enhances the plan of point of interest and 

inertial navigation[5] to address accurate and precise 

indoor navigation. We utilize the iBeacon as the 

historic point. For handling the difficulties of disposing 

of the distinction of cell phones, we have created DD 

dependable parameter learning calculation. The 

aftereffects of broad trials on various gadgets 

demonstrate that our confinement framework 

performed well regarding exactness and 

comprehensiveness. 

 

3. Results And Discussion 
 

Table shows RSSI values obtained in our calibration 

works. The average results in our calibration are as 

shown in Figure. The vertical axis indicates RSSI 

values, and the horizontal axis indicates signal 

received. Even if same types of transmitter were used, 

TxPower values of transmitters were different before 

calibration works. However, we confirmed that 

TxPower were approximately adjusted after our 

calibration 

 

Table 4.1. Received RSSI values (dB) from 10 

transmitters in iBeacon calibration 

 

 
 

 
Figure 3. Average results of calibration 

 
4. Conclusion 

In this paper, wehave  proposed the use of ibeacons in 

academic or corporate environment to track the 

employees in real-time. Here we replace the traditional 

id cards like RFID, Barcode, QR code with our iBeacon 

based tag which will allow to broadcast the signal to 

the mobile periodically. So, as soon as the 

student/employee entered the gate , there will be a log 

for the location. All the iBeacon receivers position will 

be geo marked and as soon as the tag holder reaches 

nearby or in between the receivers its position will be 

calculated based on the signal strength of reachable 

iBeacons. 

This location will be in turn plotted on the location map 

or building map of the appropriate location. This 
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iBeacon Tag Runs on BLE (Bluetooth Low Energy) 

technology which can run on a coin battery for years. 

References 

[1] Z. Chen, Q. Zhu, H. Jiang, and Y. C. Soh, “Indoor 

localization using smartphone sensors and iBeacons,” 

in Proceedings of the IEEE 10th Conference on 

Industrial Electronics and Applications (ICIEA’15), 

pp.1723-1728, IEEE, Auckland, NewZealand, June 

2015.  

[2] Implementation and Analysis of Hybrid Wireless 

Indoor Positioning with iBeacon and Wi-Fi Ching-

Chieh Chiu, Jen-Chieh Hsu, Jenq-ShiouLeu 

[3] An effective pursuing scheme for iBeacon device  

Huanhuan Wang, YingyingGuo, Yan Sun, and Hong 

Luo 

[4] MdSayedulAman, Haowen Jiang, Cuyler Quint, 

Kumar Yelamarthi, Ahmed Abdelgawad “Reliability 

Evaluation of iBeacon for MicroLocalization” 

[5]. Accurate Indoor Localization Based on the Inertial 

Navigation and the IBeacon Yatao Li, YingyingGuo, 

and Hong Luo 

[6] V. Ananth , P.Ananthi, V.Elakkiya, 

J.Priyadharshini, R.Shiyamili, “Automatic Pavement 

Crack Detection Algorithm”, March 2017.  

International Journal of Pure and Applied Mathematics Special Issue

724



725



726


