Indonesian Journal of Electrical Engineering and Computer Science
Vol. 19, No. 2, August 2020, pp. 884~889
ISSN: 2502-4752, DOI: 10.11591/ijeecs.v19.i2.pp884-889 a 884

An efficient and optimized tracking framework through
optimizing algorithm in a deep forest using NFC

Md. Abbas Ali Khan®, Mohammad Hanif Ali?, A.K.M. Fazlul Haque®, Chandan Debnath?,

Shohag Kumar Bhowmik®

“2Department of Computer Science and Engineering, Jahangirnagar University, Bangladesh
Y®Department of Computer Science and Engineering, Daffodil International University, Bangladesh

®Department of ETE, Daffodil International University, Bangladesh

*Department of Computer Science and Engineering, National University, Bangladesh

Article Info

ABSTRACT

Article history:

Received Dec 10, 2019
Revised Feb 11, 2020
Accepted Feb 25, 2020

Keywords:

Forest

NFC

NFC device
NFC tag
Tracking

NFC is applying in various field of contemporary technology. Especially of
convenience tag usability in any place. One of the facilities which can be
added in the tracking system is the implementation of Near Field
Communication in order to guide each tourist in the deep forest or any other
location. In the deep forest, tracking or location detection activities need to
be done efficiently, like desired path finding in a deep forest. At present,
the tracking procedure in deep forest is working with the help of guides or
local citizens. Currently, in any restricted area such as the “Sundarban”
forest, no outside general people are allowed to travel in the jungle without
any authorized guide which is not an efficient way to travel smoothly.
The use of Near Field Communication can solve the problem related to lost
the way, safety, and easily help the travelers to track the desired destination
without the help of human resources or any guide. The NFC tags that hold
mapping information of the area, in the point of tag setup all tags will be set

up on several trees along with sequence.
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1. INTRODUCTION

NFC (Near Field Communication) ISO/IEC 14443 and ISO/IEC 18000-3 devours the most reduced
power than different wireless application protocol. It was begun in the right on time of the 1980s yet
the structure in that time was RFID (Radio Frequency ldentification). Charles Walton got the principal credit
for an item utilizing the RFID innovation in 1983 [1]. This mechanization enabled the client to send radio
data to a distinguished beneficiary. It is a magnificent innovation to utilize security labels in shrewd shops,
bistro or any retail store. Specifically, NFC is a piece of High-Frequency (HF) RFID, and both work at the
13.56 MHz frequency [1]. NFC is planned to be an ensured sort of data exchange, and a NFC device is fit for
being both a NFC per client and a NFC tag [1]. Coverage area of communication is 4-10 cm [2].

Many of the researcher they did in various field of research using NFC like, payment method
system, payment security, airport baggage claim [3-5] and so on. In this paper it is proposed a path detection
framework in a deep forest. So far it is known that there is no previous research has not done yet.
This present study will discuss about the simulation of NFC protocol path tracking and data read features.
By using the framework any traveler or new comer can track the correct path without help of any guide or
local people if he or she is lost in the jungle and it will also a power consuming framework. At present this
research is only conducted for deep forest but it also can be implemented in any tourist place or any other
places to detect the desired location.
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NFC technology contains two terminology, one is NFC tag and another one is NFC device [6].
NFC tag is a used to store and transfer data to NFC device and also powering wireless sensor [7]. It doesn’t
require any power and it is cheaper than another device. The ratio of data loss is very low even though no
data is lost and the data can be stored only for one time. So it shows that the written data are nonvolatile.
In contrast NFC device is an electronic component which is used to read data from NFC tag. IT requires daily
charging. Such as most of the android phones are NFC enable.

Another reason to choice this technology rather than another short range wireless protocol because
NFC tag can be used without any charging system where as another short range wireless protocols requires
charging continuously, hourly, daily or yearly [8]. So the use of NFC tag in deep forest is a perfect decision
for the proposed method. Comparing to another short range wireless technologies NFC provides more power
consuming facilities. More over it is stable than any other system in the open deep forest.

2. PRACTICAL APPROACH

The popularity of traveling is increasing gradually as infrastructures have been repaired and other
supporting facilities have been added all over the world. At present, a problem is occurred often that
the tracking procedure in deep forest is working with the help of guides or local citizens. Currently, in any
restricted area such as the “Sundarban” forest, no outside general people are allowed to travel in the jungle
without any authorized guide which is not an efficient way to travel smoothly. One of the facilities which can
be added in the tracking system is the implementation of Near Field Communication in order to guide each
tourist in the deep forest or any other location. In the deep forest, tracking or location detection activities
need to be done efficiently, like desired path finding in a deep forest. The use of Near Field Communication
can solve the problem related to lost the way, safety, and easily help the travelers to track the desired
destination without the help of human resources or any guide [9].

NFC is an open platform, so that the standardization in using NFC in deep forest or tourist place is
needed. The standardization which is necessary to be implemented is the one towards the speed transfer,
protocol systems, and types of data, data string, authentication method, and validation method. The NFC has
several operation modes including Peer-to-Peer (P2P), Reader/Writer (R/W), and NFC Card Emulation
(NCE). These modes can be used for Mobile Transaction (Contactless Payment) [10-13], Data Exchange,
and Read-Write.

3. SYSTEM DESCRIPTION

Now-a-days traveling is a popular event among all aged people. To make the travelling happy and
secure the aforementioned framework is proposed a risk free path tracking system in the deep forest.
When Figure 1 is referred that describe the working procedure of the proposed study method.
All the mapping information will be visualized in the NFC device whenever it is touched on the NFC tag.
A* search algorithm is consider for developing mapping information system [14]. It is an informed search
algorithm, or a best-first search, implying that it is planned as far as weighted charts: beginning from a
particular beginning node of a diagram, it intends to discover a way to the given desired node having
the smallest cost (least distance traveled, shortest time, and so forth) [15]. The main formula of this search is
given bellow which selects the minimum path

f(n)=g(n) +h (n) )

where n is the subsequent node on the way, g (n) is the cost of the path from the begin node to n, and h (n) is
a heuristic function that gauges the expense of the least expensive path from n to the goal. A* ends when
the path it expands is a path from beginning to the goal or if there is no path qualified to be broadened.

Find the shortest path formula is applied for Figure 2.

f(n)=g(n)+h (n) @

where g (n) is the number of trees along with NFC tag and every tag is marked with tag number. So that in
here a tree is consider as a node therefore it is noted that both tag and node number are same and h (n),
which indicates the distance among the trees with cost, moreover f (n) selects the shortest path [16].
For example it is considered that there are 6 tags with arbitrary tag number such as: tag 10, tag 11, tag 12,
tag 13, tag 14, tag 15 and the distance between all the tags are: from tag 10 to 11 the weight is 5 and from 10
to 12 it’s 2, as same 4 for 10 to 13. So the shortest path formula can be applied here:
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f(T11) =g(n) + h(n)
=10+5

15

g(n) + h(n)
=5+2
=7

f(T13) =g(n)+h(n)
=8+4
=12

f(T10)

b ))>

Figure 1. Working procedure Figure 2. Image of jungle with NFC tag

From the aforementioned calculation it shows that among all the path cost calculation the cost from
tag 10 to tag 12 has the lowest path cost. So the optimized next node is tag T12. The searching system will be
occurred, stand in front of the NFC tag vertically and has to touch the NFC device to the tag, following
information will be showed (i) present tag number (ii) next tag number (iii) distance of desired location (iv)
has to move either left, right or any other direction and he will be informed his next instruction through the
tag. Figure 3 depicts, applying A* search algorithm formula to find the shortest path in Sundarban forest.
It finds the shortest path from the “Start” point to “Goal g”. So the shortest path formula is applied here:

f(a)=20+120=140
f(d)=10+140=150
f(b)=32+130=162
f(d)=10+140=150
f(b)=32+130=162
f(C)=25+120=145
f(b)=32+130=162
f(h)=65+80=145
f(b)=32+130=162
f(g)=75+0=75

From the aforementioned calculation it is proved that beginning of the “Start” point to “Goal g” d, e,
h point is the shortest path.
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Figure 3. Shortest path on map view

3.1. A search algorithm

Function reconstruct_path (cameFrom, current)

total_path:= {current}

while current in cameFrom.Keys:

Current: = cameFrom [current]

total_path.prepend (current)

return total_path

/I A* finds a path from start to goal.

/I his the heuristic function. h (n) estimates the cost to reach goal from node n.
function A_Star (start, goal, h)

10 // The set of discovered nodes that need to be (re-)expanded.
11 // Initially, only the start node is known.

12 openSet ;= {start}

O©CoOoO~NOoO O, WN B

13 //For node n, cameFrom[n] is the node immediately preceding it on the cheapest path from start to n

currently known.
14 cameFrom: = an empty map

15 //For node n, gScore[n] is the cost of the cheapest path from start to n currently known.

16 gScore := map with default value of Infinity

17 gScore[start] :=0

18 //For node n, fScore[n]:= gScore[n] + h (n).

19 fScore := map with default value of Infinity

20 fScore[start] := h(start)

21 while openSet is not empty

22 current ;= the node in openSet having the lowest Score value

23 if current = goal

24 return reconstruct_path(cameFrom, current)

25 openSet.Remove(current)

26 closedSet.Add(current)

27 for each neighbor of current

28 if neighbor in closedSet

29 continue

30 // d(current,neighbor) is the weight of the edge from current to neighbor
31 // tentative_gScore is the distance from start to the neighbor through current
32 tentative_gScore := gScore[current] + d(current, neighbor)

33 if tentative_gScore < gScore[neighbor]

34 /I This path to neighbor is better than any previous one. Record it!
35 cameFrom[neighbor] := current

36 gScore[neighbor] := tentative_gScore

37 fScore[neighbor] := gScore[neighbor] + h(neighbor)

38 if neighbor not in openSet

39 openSet.add(neighbor)

40 // Open set is empty but goal was never reached

41 return failure

42 exit
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4. RESULTS AND DISCUSSION

The outcome of this paper is that the percentage of foreign tourists will increase gradually if
the proposed method can be physically broadened through the government and they will have a sense of self
guide security and become increasingly keen on voyaging. As a result, the economic scenario will be
changed. The proposed system is better than the convention human guided system. By this method it is
introducing a new potential area of technological era in deep forest. The entire framework works in offline
mode it doesn’t require any client server communication through internet [17]. So it is a cost-effective
system. The full framework can also be implemented by the QR code system [18], but in that case, the user
needs to use his or her phone camera to scan the code. Using NFC is more power consuming than the camera
[19]. It is mentionable that other wireless technology like Wi-Fi need bandwith for google search to find any
path [20]. Travelers can also use hand map for tracking in the forest but there is no technological deployment
in this process and this system can be risky for the travelers.

5. COMPARE WITH THE CONVENTIONAL SYSTEM
5.1. Cost effective

Comparing to the conventional system the proposed study is more cost effective. At present
the travelers need to find a tourist guide or a local person and have to make a commercial deal with
the person [21]. Besides the proposed framework doesn’t require any commercial transection. In Wi-Fi
enable network base station or access point functionality is need to provide sevice to the wireless host [22].

5.2. Independent framework

The proposed framework is a independent framework comparing to the conventional system. It only
requires an one time setup and it doesn’t requires any power source to operate the system [23].
Whereas the present situation is fully dependent on the tourist guide as well as the new comer must have to
be dependent on the guide. More over any wireless host depend on the base station base backbone [24].

5.3. Self rescue

The study framework can make a tourist self-dependent and he or she can execute themselves if they
are lost in the deep forest. Besides in the conventional system if a tourist is lost in the jungle he or she must
have to wait for his/her guide to rescue him. So the current method is more effective than the conventional
system. Application of redio frequency and sensing technology is using to promote the system [25].
More importantly, there is no pre-resistration is required to establish secure communication line like payment
transection [26].

6. CONCLUSION

In this study, it can be concluded that the design system can be implemented and can make an easy
and safe way for the travelers in the deep forest or any other tourist place. The use of NFC makes
the transaction be done in a shorter time compared to the use of the conventional system. The utilization of
NFC causes the exchange to be done in a shorter time contrasted with the utilization of the conventional
framework. For path optimization, the mobile reader traverses from one node to the next, moving around
encountered node in its path. The tag perusing procedure is iterative, in which the reader arrives at its start
point at the end of each round. Based on the shortest path algorithm that computes the location of tag in
the search area is used. NFC tag should be placed so that it will not be separated from the desired tree.
Besides, the traveler must have a NFC enabled phone.
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