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Abstract—This paper aims to provide a comprehensive 

review on the roles of telecommunication and computer 

networks in disaster management. In this regard, a variety 

of networks have been proposed, investigated and 

successfully implemented in various part of the world, 

especially in developed countries. The undergoing work 

not only enlist the telecommunication networks being 

used for disaster management, but their limitations, pros 

and cons have also been discussed. Moreover, all types of 

telecommunication networks are summarized in the end 

of paper. 
 
Index Terms—Information and Communication Technologies 

(ICT), Disaster Management, Backup and Recovery, 

Telecommunication networks 

 

I. INTRODUCTION 

There are many ordinary disasters, but the Earthquake 

is the most precarious disaster due to its uncountable 

sufferings such as lives or foundation.  This is impossible 

to get the information related to earthquakes before they 

occur. Though, when this disaster happened in any area 

of the world then it depends on their managements how 

they can save the lives and communication or 

transportation system. How can they find the missed 

people above or subversive? Several organizations 

provide their services professionally and deal with 

disaster circumstances [1]–[6]. All subsequent parts of 

this article are having the knowledge about most recent 

projected systems, tentative studies and execution of the 

results of these studies in developed regions.  

At the last part, this article keeps their power forces 

and constraints also. 

Rest of the paper is arranged just as following parts. 

Part 2 is keeping related work about disaster management 

systems and 3 comprise the summarization of ICT 

networks which used in disaster management. Part 4 

related about the article discussion.  
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II. REVIEW ON DISASTER MANAGEMENT SYSTEMS 

A. ICT based Networks in Large Scale Disasters 

From historic studies it is apparent that that severe 

natural disasters like earthquakes, hurricanes, Tsunamis, 

floods and typhoons etc., may appear in the suspected 

areas around the world. This happens mostly without 

warning, cause huge losses in terms of lives and 

infrastructure. Because of the observation of such 

massive natural disasters related damages, researchers 

suggest systems and functions that help reducing the 

impact of future large-scale disasters. They proposed a 

resilient disaster network called Never Die Network, 

NDN, designed for Japan island due to the nature of the 

area of which 70% is comprised of mountain and is 

surrounded by large oceans. The main architecture of 

NDN system, shown by schematic in fig-1 [7], consists of 

three networks: fixed NDN, mobile NDN and air NDN 

self-power supplied fixed cognitive wireless network, 

mobile cloud computing nodes and self-power supplied 

wireless balloon stations. The main purpose of NDN is to 

provide emergency support to both the disaster victims 

and the crewmembers helping the victims. This purpose 

is accomplished at the disaster affected area by providing 

a communication infrastructure and other disaster relief 

operations that involve searching for and locating the 

survivors, and then rescuing them.   

 
Fig. 1. Never Die Network (NDN) [7]. 

However, the search operation in NDN is manual and 

thus considered to be time consuming and inefficient for 

locating and rescuing survivors. To overcome the 

problem of manual search and locating operations, 

researchers introduced a novel network architecture 
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called the Portable Disaster Recovery Network, PDRN, 

that supports automating search and locating operations 

by enabling survivors in a disaster area or a non-disaster 

to report their locations to a Command Center which in 

turn enables quick respond and rescue. A study in [8] 

provides an analysis for the performance of random walk 

models of the movement of survivors in PDRN. The 

study shows that the main important factors affecting the 

performance include battery life, number of phones, 

number of survivors, and distribution patterns of the 

phones and the survivors. 

Moreover, in most earthquake events, it takes few 

seconds to strike and influence several miles causing 

major destruction as well as haunting people by its 

aftershocks and tsunami threats. To reduce the impact of 

these events, researchers in [9] provided a study on 

implementing ICT and Wireless Sensor Networks both 

together to support and help in disseminating earthquake 

alerts as an Early Warning Systems based on Earthquake 

prediction methods and disaster management strategies. 

The study shows how Wireless Sensor Networks is used 

to design earthquake detection mechanisms and how ICT 

does enable broadcasting earthquake precautionary 

measures and safety information and thus avoiding 

overwhelming situations during quakes and safeguard 

people from heavy losses. 

Earthquake Early Warning Systems (EEWs), use a 

combination of seismometers, accelerometers, 

communication network, and alarms tools designed to 

alert devices and people for the coming 

substantial earthquake before shaking begins. The 

research and developments in earthquake science and 

monitoring systems technologies enable EEWs increasing 

the feasibility of short time warning about the arrival of 

the earthquake while it is in progress. The difference in 

speed between the faster wave captured by seismic 

sensors and the slower surface wave that causes the actual 

damage gives a few seconds to minutes of advance-

warning to reduce the risk from earthquake hazards. A 

study given in [10] provided an analysis on earthquake 

early warnings on the U.S. West Coast based on surveys 

of residents and statistical models. The results show that 

most of all respondents agreed that EEW systems are 

effective however, the results show a need for an 

integrated pre- and post-event data collection and analysis 

strategy to enable better understanding of people’s 

expectations and experiences which in turn prepare them 

for hazards [10]. 

Considering the observed significant role of both ICT 

and mass media taken place after the Great East Japan 

Earthquake, a study in [11] provided a two model case 

study of the Great East Japan Earthquake to explore and 

examine the effects of ICT and mass media in post-

disaster recovery based on data collected from the three 

areas that were directly hit by the disaster. The results out 

of the study demonstrate a consistent pattern on the 

positive effects of ICT and mass media in post-disaster 

recovery. Due to their important implications on the 

social capital and civic participation in the society, they 

lead to better recovery work and policy making in post-

disaster recovery. Unlike the previous studies, this study 

provided a demonstration on how media can affect 

people's perception and behavior toward a positive 

participation in post-disaster related activities. Moreover, 

the two proposed models can serve as the foundation for 

future studies on the underlying mechanisms of the 

media's effect and role in post-disaster recovery [11]. 

B. Geographical Information System (GIS) 

The importance of networks be a very essential part of 

lifelines due to these networks, these lines are active and 

purposeful. Most of the natural disasters cannot obliterate 

these lifelines e.g., earthquakes. The fundamental needs 

of these lifelines are the investigation of dimensional 

structure according to the specified risky portion of the 

map with a very good consistency part. The author 

introduced GIS base software for the dimensional 

structure examination and this software operate with the 

help of Geo Tools. The major signification of risky 

tectonic part of the progressive software is to build up a 

network frame with its layers. At last, this software 

operation is to compute the dimensional structure of an 

algorithm which includes the upper and lower parts of 

lifeline underneath any type of risk. According to this 

software, end user can envision the consistency within the 

graphs and confined lifeline consistency map along colors. 

These operations show each level with link and entire 

network perspective. In the form of file system, study 

outcomes are saving according to the calculation of the 

given functions. For verification and approving of 

software, an application about allotment of water system 

of Bursa in Turkey is a part of literature. This GIS based 

software specifications are very constructive in the form 

of alteration and some extra features along structural 

mapping are also there such as user responsive, 

completing time of a job is quick and descriptive 

according to this literature [12]. Fig. 2 describes it better.  

 
Fig. 2. The lifeline layer drawn by software over a satellite image [12]. 

According to ecological regions with multi criterion 

susceptibility evaluation methods, effect of the 

earthquake disaster enumerates on extreme level on road 

networks. In these networks, USGS Shaken Maps method 

is very useful. The researchers examine weak portions by 

using USGS approach. When earthquake Vulnerability 

Surface (VS) is created then belongs to this part in which 

it covers as on the whole pointer of weakness. Through 
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VS process, a straightforward and applicable process 

comes in front for incarcerate the most crucial effects of 

earthquake disaster. This process is also helpful for 

designers who planned the providing process of services 

and to evaluate the sturdiness of other different, in which 

toward make sure to cities which are place in the strict 

parts of the disaster region is fully prepared for the 

sudden happens. This process chances try on two US 

cities, Los Angeles and San Francisco, these cities are at 

risk of brutal tectonic movements [13]. 

More than last two decades, controlling process of 

revolution related to different urban areas has been 

established by application illustration. This process is 

having benefits from remote sensing (RS), in order 

systems of geological part and the actual annotations. In 

general, relief stage is focal point for the researchers as a 

substitute of succeeding stage which has initial stage 

improvement, recovery and expansion steps. The basic 

purpose of assessment is to check the amount of 

incorporation of accessible tools, approaches and material. 

This amount of incorporation is useful for the monitoring 

process of recovery. In 2009 earthquake of Italian city of 

L’Aquila, this had observed by Earth observation data. 

The reason behind this earthquake was modifications in 

buildings of that city and the identifiable data used as a 

pointer of development in recovery step. These 

modifications assess by (1) investigation of visualization, 

(2) discovery of automated alteration along a decision 

rules set, and all this happened within investigation 

structure and (3) a grouping of illustration and semi-

automated judgments were based for substantiation step. 

Evaluation of the automated investigation is having two 

types of accuracy results; 81% accuracy for producer and 

55% accuracy for end user along error of omission 19% 

and 45% respectively. RS responses give a major theme 

about modifications and improve the types which used in 

index recovery. Along this advantage of RS, it provides 

progressive information related wide area field work of 

recovery step in the reduction form [14].  

Dhaka is a city, in which the earthquake and fire 

tragedies are most common. An aged portion of this city 

elected for the evaluation of both disasters as 

defenselessness. In current years, the social aspect of 

these two disasters with their weaknesses becomes an 

important problem in the evaluation part. The foundation 

of tactic depends upon three diverse susceptibility 

estimations and the amalgamation of the outcomes 

provides the compound susceptibility achieve value while 

the investigation of the learning has been characterized. 

In earthquake disaster, an illustration about screening 

process FEMA-RVS used for analysis of 350 building 

samples. To handle these types of situations, a tactic 

given by ADPC in favor of fire tragedy and World Bank 

present a framework for social issues. Fire disaster is 

more dangerous than earthquake through different studies 

[15]. EAGA (Earthquake Averter and Guidance App) is a 

Smartphone app, this app used for searching both 

tragedies losses. Throughout the earthquake and its 

aftershocks, geo collective knowledge in sequence 

gathered by taking decisions based on probabilistic 

processes. This app has four different types of operational 

functions. Firstly, standby function accumulates 

information which is related to the users with their 

frequently seen places and societal relations. The second 

alert function work as a alarming bell, with the help of 

this function mechanism, a warning of future or 

upcoming earthquake send to the relevant management. 

On the spot, this function also gives the preliminary 

instructions about the disaster to the users [16]. For 

ordinary tragedies, such places e.g., city parks, play 

grounds, ground buildings etc play a vital role. These 

places used as a refugee’s campus in which management 

provides basic support for their survival. The 

combination of an open space system with urban 

described the strength of the management through spatial 

situation of two Chilean cities and these are pretentious 

via earthquakes. Interviews were the basic control 

process of data collection from victims in crisis 

circumstances through Projecting Mapping approach 

while inflicted to satisfaction. GIS systems used for 

earthquake recuperation according to the analysis of 

classifying the category, efficacy and allocation [17].  

Landslide division of spatial and contour maps main 

focused is its mass, area wise fraction and attrition width. 

These main points assembled the spatial division trends 

for co-tectonic landslides. Regarding statistics, the 

division volume and morphometric parameters play an 

important role in the form of carrier and contrast along 

further earthquake events occurred in the whole world. 

Four major agents of co-tectonic landslide load such as 

landslides centroid number density (LCND), landslide top 

number density (LTND), landslide area percentage (LAP) 

and landslide erosion thickness (LET) used as an 

association with a number of ecological limits [18].  

GIS based design presents utensils distribution and 

placement in any disaster. This design is based on three 

sub-systems and these sub-systems become useful 

facilitator in information collection and conclusion 

process. Mobile devices run an application for scheduled 

field source demand which is developed in first sub-

system. A resource storage area combined with a geo 

spatial database implementation in which spatial 

reservation permits along a graphical interface. Adding 

up in this, a GIS presents its functionality with some key 

rules just like corresponding process of resources, search 

out a better direction for allocation of resources etc. 

Assimilation of decision processes which used for 

support of multifarious decisions for the allocation of 

equipment performed prototyped [19].  

C. Wireless Ad-hoc Network 

Nepal is a country where the outcomes from multiple 

earthquakes are, in the form of lives failure as well as the 

rescue resources convey concentration towards drastically 

increasing management systems. Most probably, on large 

scale tragedies as in the form of earthquake and Tsunami 
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needs attention from the managements. Now researcher’s 

main focus is how they can get more benefits from the 

management systems in the field of wireless 

communication such as mobile technologies and other 

devices with their protocols. A brief study about the 

usage of new production technologies with 

telecommunications e.g., 5G, Device-to-Device, 4%/LTE, 

software can bring the impending in networks of 

management systems [20]. Network framework damaged 

in ordinary disasters while the people required a diverse 

network. Victims want to correspond to each other during 

any disaster through several wireless technologies such as 

Bluetooth, Wi-Fi etc. The network main function is to be 

capable, to modify the admittance of any type of 

technology that makes sure QoS for currently used 

applications. Furthermore, energy storage is as large as 

possible in any network. SDN method is used as a 

prototype [21]. 

Communication is a major problem in between the 

relief operation of any disaster. So, the wireless systems 

used for communication with their limited resources 

because of saving lives in miserable situations. There are 

so many disasters in past which is not describable such as 

2011-tsunami, attacks of 11-September, Katrina 

Hurricane. These disasters give us a proof of solemn loop 

hole in communication systems which we used currently. 

Now researchers provide more accurate solutions for 

these types of disasters with better wireless networks. 

Several common obligations for relief operation 

performance evaluated with maximum wireless 

applications e.g., SPWC which have self-supporting and 

quick movable network for relief operation in any 

disaster.  

With the help of Low Altitude Platform (LAP) flying 

objects, the process of communication on the ground 

level provide better results. Time is the main parameter in 

any disaster because when lives are at stake so at that 

time power back up is important for quick response. 

SPWC might be the most economical solution [22]. In 

any type of crisis or tragedy, the Intelligent 

Transportation Systems and Services (ITSS) participates 

an important part. The system assessment done by micro 

simulation design is called S-Paramics ITS system. This 

system calculated the efficiency with mass departure 

traits. Additionally, driver quick reply is measured and 

assessed. According to this system, outcomes present the 

major enhancement in rescue activities (to save human 

lives and vehicles). Now researchers focus is on 

supplementary developments in the part of investigation 

and substantiation of the systems [23].  

In common relevance just like supervision, observation 

or management systems used networks in which micro 

aerial vehicles (MAVs) along sensors may enlarge their 

capability. Researchers try to examine the communication 

needs and proposed a new system that used for depiction 

of multiple demands and these demands belongs to 

concerning applications. Consequently, mining of main 

operations of the MAV network is the next step of the 

researchers. They take out focal predictable operations 

then plot these operations on structural blocks and 

differentiate the predictable communication supplies. 

Based on experimental research, researchers explain the 

potential of obtainable communication technologies with 

their constraints and in the direction of execution, the trial 

product used for structural blocks [24].  

Further work is based on the progression of human life 

recognition system. According to this system, 

information about the victims or survival has been 

provided automatically so that’s why this system known 

as auto info-provider. The system keeps a special receiver 

circuit that is useful in any natural tragedy just like 

earthquake etc. the working of this system on the part of 

detection side for human lives as an exemplary system, to 

checks alive class individually then screamed the siren 

and showed the outcomes on LCD. While information 

about any individual received by PIR (Passive Infrared 

Rays) sensory trail system with 2DC motors, receiver 

circuit working will be start because process of display 

this information is the major task of this receiver. 

Therefore, robotic type organize access through devices 

such as mobile is necessary from distant positions and 

avoid the accidents [25].  

In this research, the structure based on vehicle support 

flexible in sequence with network system used for 

administration process regardless of the internet un-

accessibility after big tragedies. This structure consist of 

three parts following as 1) smartphone apps which 

present operations of SOS in which description, existence, 

medication, stipulation and secure road finding directions 

considered; 2) mobile base stations worked on the trade 

part of the data exchange in between the apps and servers 

and 3) a type of geo distributed servers while the working 

of these servers consider the main operations related to 

the collection of user information, analyzed the 

distributed data and decision making about management 

system [26].  

Japan is a country which considers as a king of 

earthquake a great earthquake disaster in Japan was to 

become a main cause of ICT sources failure, break 

optical fiber links and so many others fully or to some 

extent half damages. All these damages occur due to the 

consequential Tsunami on March 11, 2011. Therefore, 

overcrowding of traffic arise as a severe issue. All ICT 

networks might be not able to solve this problem 

efficiently. Natural mishaps somehow come to the 

occurrence portion slowly but become a reason of big 

disasters and no one can stop these disasters. There is 

only one way to save the human lives, which is the idea 

of awareness. The awareness perception about natural 

misfortunes is to become strong rescue operations and 

other accessories. Prior approaches used tiny robots for 

this purpose; these robots keep PIR built-in sensors 

towards identification of the human being there under the 

surface of the earth. But due to the machine (robot), there 

is a disadvantage such as robot can be jammed anywhere. 

To solve this issue, there is an idea in which robots 
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substitute through an Infrared Ray (IR). With the help of 

this approach, the victims can be sense and release in a 

very short period [27]. The idea presents a network 

structure in which the affecting and deploying operations 

are focus where we submit to as MDRUs.  

 
Fig. 3. Considered system overview (MDRU) [28] 

The capability of the MDRU system is near to contain 

the communication with reasonable knowledge. This 

knowledge can be transferred towards the tragedy area 

vastly. This system takes a very short period for 

organization of the network as well as launch ICT 

services. In this research, the idea and arrangement about 

structural design of the network with its prominent 

characteristics are illustrated by the researcher. Several 

early stage recreation outcomes also provided for the 

assessment of the performance parameter of the 

researcher presented network [28]. All this process with 

structural design of network is shown in Fig. 3.  

D. Social Networks 

Due to the literature, extensive term investments on 

any natural tragedy flexibility required good plans. Plans 

included the power of the social societies and these 

societies make plans, attractive systems, to answer and 

recuperate the disaster damages. This is an important 

aspect of the investment in the direction of continuity. So, 

a theoretical design presented for the explanation of the 

resilience for continuity in supply chain networks. For 

this continuity, two type of data used as an unstructured 

and structured form. In unstructured form, big data based 

upon 36,422 items collected through many types (tweets, 

news, Facebook, WordPress, Instagram, google and 

YouTube) while on the other hand, structured data based 

on 205 managers which occupied during aid operations in 

2015 Nepal earthquake [29]. Social Networks (SNs) is 

growing fast and a large number of users whom 

communicated to each other with the help of SN turn out 

to be a famous and flourishing area now days. Several 

probabilities, amount and different type of assortments 

tender through SNs. SN grow to be an important tool for 

daily life operations and in social links. The main 

characteristic of SN is, to permit end users as a form of 

groups, arrange these groups in an order and their social 

links divided into sub-form of groups or circles through 

classification process. An innovative algorithm based on 

Ant Colony Optimization (ACO) has been presented for 

searching and examining operations on these circles. This 

algorithm performed on every social network, but the 

prediction is true on Facebook, twitter and google+. 

Based on investigational operations, this algorithm 

applies on the various forms of benchmark databases and 

shows what the working style is [30]. With the passage of 

time, online social networks (OSNs) usage is budding fast 

more than 1 billion end users. Such examples of OSNs 

are twitter and Facebook in which the growth crosses the 

limit and flourishing with intelligent ability. In badly 

hinted areas, the searching activities are more dangerous 

rather than transport the necessary items such as food, 

clean water, medication, shelter. Therefore, internet 

facilities and cellular communication structure perform 

vital role because when somewhere any tragedy can 

happen, most important part is communication to each 

other. In natural disaster circumstances, communication 

sources ruined first, in the form of disturbance, excessive 

their end users and provided information about their 

siblings, relatives, family friends and so on. When 

tragedies happened in any part of the world, structural 

design destroys first while due to this harm, network 

traffic overloaded on other accessible routes. This 

becomes the main reason of blocking and so-called 

delays on network routes. When end users required a 

good connection of internet facility at that time they 

required flawless extra ordinary communication path with 

open access yet with high demand of usage in tremendous 

conditions. DTN is a type of direction-finding scheme 

which have the capability toward about distributing 

process of data on alternating network. Besides this, a 

major defy for DTN is achieving performance in real 

world. Consideration of the DTNs consistency along their 

capability feature for social networks support program is 

very crucial due to some reasons that make sure DTN is 

appraised use-cases. These cases are replicable, 

analogous and offered to everyone [31]. Internet 

accomplishment is beyond the limit during any disaster 

still with the majority of positive anticipations. It depends 

on all portions of the accessible civilization and its 

financial system. Communication is a focal factor for the 

internet. The success rate of internet is directly 

proportional to the dependency of communication. 

According to the success rate, several processes 

reinforcement and provide a powerful base for any up to 

date civilization rather than crushed it and due to this 

reason communication would not be available sometimes. 

Although, the world bad luck is that the recent security 

and accessibility measures are not enough for providing a 

good facility of the internet. First, internet structure has 

not been able to do its job on high ranked tasks 

previously. But now days, some enhancements in internet 

security systems provide good infrastructure of its 

structural design with constraints. To address these 

problems, SCION (Scalability, Control and Isolation on 
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Next generation networks) mentioned as an inter-domain 

structural design of a network [32].   

The SNs power shows its potency along with 

weaknesses in an effectual way. Its authority maintains 

the capability of different communities to handle the 

situation of any disaster. SNs present the study for such 

multifarious networks with high extent in tragedy strike 

areas; this process is called Social Network Analysis 

(SNA). SNA is a type of application in which researchers 

explain the tragedy strike areas with networks along their 

changing trends throughout in any disaster. Any disaster 

is somehow become an event and this event concept 

consists of four stages such as ‘extreme event’, 

‘immediate community response’, ‘relief’, and 

‘rehabilitation’. In addition, these four stages names 

given by different group discussions along community 

decision. Early stage with post stage considers providing 

the comparison between the communities SN [33]. 

Management of any disaster is a very big problem for any 

part of the world and now it become a recent issue for 

research. Due to this, Emergency Communication 

Networks (ECNs) present the basic operations. In general, 

communication facility is not vacant during any smash up 

and restraints. Researcher provides a complete review on 

baseline ECNs and big data for satisfied material with 

their spatial circumstances. While satisfied material part 

depends upon the review about data mining with its 

analysis approaches. On the other hand, the second part is 

spatial circumstances, related to the applications, mutual 

probabilities and enhances ECNs [34]. All description is 

shown in Fig. 4.  

 
Fig. 4. Example of usage of hybrid ECNs [34]. 

Lately, tragedies on social media such as 20 million 

tweets regarding ‘Sandy storm’ and sending/receiving 

pictures on Instagram with 10/sec ratio is keeping the 

statistics about indulgent as well as management events. 

Several agencies in which control process apply on the 

law and order situation and some civil aviation gets 

successful benefits as of social media with their flexible 

processes. The research about social media usage 

discussed on different forms, researcher’s discussion 

related to the wide range of extended versions of social 

media such as promotion, structural point of view and 

some type of financial issues increase day by day.  But 

still they cannot find a better, simple, valuable and 

normalized method to control the versions of social 

media rivulets. EU FP7 is a project SUPER (Social 

sensors for security assessments and Proactive 

Emergencies management), basic purpose of this project 

is to handle this type of technology problem, started in 

2014 [35].  

Twitter is very famous now days in which important 

attribute is real time nature. Therefore, most of the 

researchers determine the relationship in between the 

events and the Twitter. Based on interaction relationship, 

researchers propose an algorithm and this algorithm used 

for monitoring process of tweets. According to the 

monitoring tweets, they identify a target event and plan a 

classifier for learning process of these tweets e.g., focal 

reserved words, count frequency along context. 

Consequently, researchers work on target event and 

construct a probabilistic spatiotemporal model and this 

model can discover the central position of the event also. 

Japan is the country who develops an application of 

reporting system for earthquake disaster. Due to various 

disasters regarding earthquakes, Twitter users overall the 

country can perceive an event of earthquake along 

elevated ratio of tectonic power through monitoring 

tweets data. Japan Meteorological Agency (JMA) 

provides 93% of tectonic intensity results on till level 3. 

The presented system is faster than JMA broadcast 

announcements [36]. Governments try to set before time 

warning systems for any upcoming disasters. Co-

production assumption of citizen with flexible knowledge 

about communication framework create impact factor 

sketch. So, the researchers used government network that 

is Twitter Tsunami Early Warning Civic and try to 

provide the useful information before time to the citizens. 

The government of Indonesia deploys this type of early 

warning tweet and this tweet spread by its own followers 

without any delay. This tweet generated by itself such as 

“re-tweeted” and travelling time is only 15 minutes and 

reach about 4 million twitter users in 2012 earthquake. If 

government and citizens work together than they get fully 

control power on network and based on this article 

selected case study, Twitter information work stream and 

communication between different networks give a way to 

researchers for searching speedy and better solutions for 

early warning systems by governments. This contribution 

provides good results on the citizens co-production such 

as citizens confidence or know how about the 

government steps is increase and then the government 

work efficiently with the time [37].    

E. Wireless Sensor Networks 

In ordinary disasters, researchers endow with an 

innovative method in favor of recognition of aliveness 

feature of people. This method is having some important 

components such as PIR, ATMEGA16 Microcontroller 

with baseline GSM expertise and Power Line 

Communication systems. While the detection process is 

performed based on heat, pulsation, IR, ultra-sonic 

detector which provide full substantiation with necessary 

information concerning attendance of breathing people 

under the surface of the earth. GSM is the best control 

technology, through which, send some apprehension 
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messages to the base service room which can make when 

any disaster happens in any region by power line 

communication system. With the help of this 

communication system, management can save the victims 

at proper time [38]. Several Radar systems can also 

design for the detection process of alive human. As a 

result, time is varying silently and returns the useful 

information related to alive human pass to the base 

stations at some stage in action. These radar systems 

provide the information about presence and categorize the 

human movements. Most recent advancements contain 

permitted some dimensions regarding pointed rate of 

affecting people individually. On the other side, inactive 

systems contained an offering policy about balanced 

exposure form in which finding an alive human with their 

categorization activities performed [39]. Keen knowledge 

related to the compound, corporeal parts with some 

organic systems of earth used in Earth Observation (EO) 

through the distant sensing methods. Among the 

amalgamation of satellites, EO have been triggered in 

several fields just like monitoring process, organization 

of resources, prediction about weather, calculation related 

to the part of the land and so on.  Researchers found 

another issue in EO that demands active topology power 

while this topology used for satellite cluster networks 

(SCNs) rather than inter satellite links (ISLs) used for 

constancy [40]. Ultra-Wide Band (UWB) is one of the 

most famous types of radar in which sensors work is 

more important because sensors used for intelligence 

beyond the walls also. In any case of crisis just like 

earthquake is a cause of fall down the buildings, houses 

etc. So, in these types of circumstances, UWB radar used 

for detection of alive individuals. Two major operations 

such as search and save are under consideration when 

responders supply well. A Standard Deviation (STD) 

based method is proposed by researchers for individual 

recognition process. It is an easy task in accomplishment 

phase with the limitation on accurateness. This method 

gets the excellent result of recognition without any fault 

[41]. Another pioneer research shows the structure with 

experimental results along low down budget release robot 

system in which light mass PIR used for the recognition 

process in any tragedy [42]. A wireless body sensor 

network (WBSN) is another fruitful research in which 

incorporation take part a lot with several physiological 

sensors. These sensors attached with radio line for safety 

of the human life and broadcast their information to a 

distant healthcare center by a useful device just like 

smartphone. All the information and outcomes based on 

wireless broadcasting as well as emulation are explained 

[43]. 

Robot system used for human recognition process even 

in garbage on time is a big achievement that sense help 

reached there where victims need it. Robot structure 

consist of a PIR sensor which handle the recognition, an 

automatic support that get rid of the obstructions and a 

camera for pictures and after that these pictures propel to 

the control room. Microcontroller SST89E516RD is 

considering the heart of the robot because due to this, 

robot will be under control. Next step of robot is about its 

movement, with the help of three wheels geared along 

DC motors, robot can move frontward as well as overturn 

[44]. Robotic structure is exposed in Fig. 5. 

 
Fig. 5. Human detection robot block diagram [44]. 

Further research based on the validation and evaluation 

process. An innovative idea about detection process 

named as arrayed laser image contrast evaluation (Alice), 

consider visual assets of individual skin. According to 

this system, an NIR dot array laser work for the lighting 

operation while a camera used for detecting the region 

which is irradiated. Properties of the human skin are 

unique and classifying by a laser distinction which can be 

computed as of power division form along reflects of 

laser light. Alice system can work on even a small piece 

of skin and distinguish completely concealed individual 

[45]. The PANDORA Robotics Team belongs to 

Aristotle University of Thessaloniki (AUTH), try to work 

on the structural design of the empirical robots and later, 

these robots used for investigation with classification of 

the injured party. This PANDORA Team initially 

originated in 2005 and contributed in RoboCup-Rescue 

2008, 2009, 2011 in addition to 2013 antagonisms [46]. 

F. HAP (High Altitude Platforms) 

This is the world of high altitudes that’s why it seems 

very hard on behalf of helicopters on the way to go for 

short height. There are several reasons behind it e.g., hilly 

or island, weather stipulation, muscular wind speed etc. 

Therefore, choice of helium gas balloons structure named 

high altitude platform (HAP) is a good option while the 

major functions of this scheme are based on the speed, 

exact, squat budget and more secure. According to the 

functions, this system formulates fruitful operations such 

as sending correct information about disasters toward the 

supportive station [47]. There are several examples of 

HAP which used for stationary objects with its 

surveillance as well as communication overhauls, high 

altitude balloon (HAB) used for this purpose. For 

sustained the location in front of stratus globular 

airstream, electro hydrodynamic (EHD) offered by 

researchers [48]. Next step of research belongs to the 

systems in which the authentic time active and 
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understanding against responsibility are the most 

significant qualities keep keen observation part about 

natural tragedies. Conditionally, participation of the 

broadcasting about admonition signals or alarms become 

a good part of the aid operation in which researchers 

achieve their goals of territory Unmanned Ground 

Vehicle [49]. Journey of the research continue the 

struggle about wireless networks and they reached to a 

system that consist of an Omni directional camera with 

elevated declaration, wireless LAN and capturing images 

as of the sky and drive these images directly convey base 

station. Consequently, extensive region images are the 

foundation of the decisions; main center of operations 

make their decisions on it [50]. A new idea arrived about 

Location Oriented Directional Medium Access Control 

(LODMAC) etiquette in which national area (neighbor) 

recognition and broadcasting the information are working 

equivalent; these operations performed by the directional 

antennas. In addition, ability of this etiquette is very high; 

on this behalf researchers consider, this is a good 

substitute of HAP [51]. A brief review about baselines 

HAP with their functional applications presents by the 

scholars. In the prospect, applications and networks have 

precise intrinsic leverages adjacent to HAPs. Technical 

problems of the HAPs may provide a new line of research 

within these systems be capable of association with other 

networks such as satellites or global world [52]. 

Technical point of view, the entire scenario prescribed in 

Fig. 6 [96] and some related work in [97]-[100].  

 
Fig. 6. High amplitude platform system architecture [52]. 

G. FANET (Flying Ad-hoc Network) 

In seek and save task, airborne ad-hoc networks 

participate significant position in the result and these 

solutions are, for several applications. Though, a few 

networks solved only explicit problems about 

communication. Several models which have the quality 

function of mobility offer direction for indulgent about 

flying ad-hoc networks. Dependency of the network 

along approved systems is a memorable trick which 

remains pros and cons with their understanding factor 

[53]. Contrast of two well-known algorithms presented in 

this critique such as optimized link state routing (OLSR) 

as well as predictive OLSR (POLSR). OLSR new version 

draws for structure of the FANETs while these have 

benefit over Global Positioning System (GPS) for 

admittance of useful information. On the other hand, 

POLSR is only stuck with FANET work such as Linux. 

Tentative results provide the assessment regarding array 

of messages, performance factor of association and 

direction-finding [54]. During topical era, Unmanned 

Aerial Vehicles (UAVs) growth increase speedily with 

their competences and responsibilities within the martial 

and public societies because of the enhancements 

according to the expertise such as robot systems. Scholars 

find out the solution of the practical plan in favor of multi 

UAV structures which have two parts of the operations 

such as support and group effort. FANET used for this 

technical issue. The scholars have a formation for these 

problems as well as disputes [55]. An informational 

comparison among FANET and classical FANET is 

presented in this research. FANET used accessible map-

reading procedures and divided these procedures into six 

diverse classes. In these classes, examination and 

comparison are operational factor on performance metric. 

These relative studies provide some advantages to 

engineers who built networks like buildings and select 

suitable procedures for FANET exploitation [56]. There 

is a survey about FANETs association with UAVs in 

which comparison presented about flying ad-hoc 

networks (FANETs), Mobile ad-hoc networks 

(MANETs), vehicle ad-hoc networks (VANETs) along 

explanation and introduction. Some open challenge 

problems about FANET protocols are argued in this 

article also [57]. This depicted in Fig. 7.  

 
Fig. 7. FANET systems [57]. 

H. UAV (Unmanned Aerial Vehicle) 

For the survival of the capability, rescue teams with 

their manager’s efforts about work speedily due to the 

elevated demands of the excellent work and high pledge 

on geo spatial informational data where UAV used for 

equally such as surface of the earth and in the sky air [58]. 

UAVs gain forever green fame in societies publicly with 

volunteers and service providers whereas LTE 4/5 G 
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networks along mobile edge computing also used for it. 

The next research gives the idea about UAVs interlinked 

with IoT and its deliverance process with all the services 

of IoT. Overview of the incorporation of UAV and IoT 

next to taken orchestrator provides a brief explanation 

about introductory session. At the same time, 

visualization process used in a crowd with the help of 

UAV for detection of the faces. In this scenario, 

estimation about use-cases divided into two parts 

offloading and onboard; examination of data dealing out 

in the form of video is belongs to the first function and 

local processing of data is about onboard [59]. 

Communication is a main point in any civic operation due 

to the several reasons such as relationship with network, 

breakdown of supportive positions, wicked assaults etc. 

this is not possible to provide communication publicly 

during any natural tragedy. Lately, on the place of UAVS, 

public safety communications (PSCs) used for deploying 

rules and regulations with collaboration of heterogeneous 

network (HETNET) planning. After this, Genetic 

Algorithm (GA) introduced as an optimization of UAV 

base stations position as well as the recreation outcomes 

demonstrate some scenarios when a network disastrous 

then the UAV base stations get better their own output 

and network output with 5
th

 percentile [60]. FANETs 

provide their links with other networks and the 

noteworthy problems about design with open available 

research challenges [61]. According to the analysis and 

their applications, UAS connection with shipping and its 

performing objective is; for proper ground setting. In 

shipping and traffic manufacturing, UAS accomplishment 

and consideration include several important activities 

regarding integration. In the light of different studies, 

shipping structure divided into many fields. 

Supplementary prominent operations or functions can be 

merged for achieving the capable challenges. In 

conclusion, intangible as well as practical problems are 

exposed in rising concept [62]. UAV format collaborate 

with IoT services for preliminary part of the systems and 

achieved to handle main problematic portion which 

presented in [63]. The forwarding step in UAV is 

management and it can combine with neural network for 

cognitive and topology maps. Two filters named indirect 

and Bayesian Kalmar may utilize in support of evaluation. 

The field research recovered focal design that is suitable 

for searching operation with the help of UAV multiple 

maps and pursues superfluous way of searching such as 

user nodes and geographical areas; with categorizing 

process. With the help of recreation, results show in the 

manner of efficiency [64]. Another expertise RIFD used 

to be appropriate the functions on controlling process. 

The exemplary design focused on RFID tags while 

allocation of the lands and user fitting process of UAV 

development perform very well. UAV used in the process 

of collecting information from scattered area through 

RFID sensors. The scheme style established for reaching 

to destination, go after in the air process and compute the 

data. The execution of an autonomous network along 

RFID sensors provides a better result by covering large 

area or in very hazardous situations [65].  

In this research, the researcher presents an architecture 

for closed circuit monitoring of such sites, which may 

consist of multiple indoor and outdoor vantage points by 

using the legacy 4G LTE wireless network cellular 

infrastructure in and around the buildings consisting of 

several outdoor macro cells and indoor. Researchers  

investigate the technical performance of such a video 

streaming system using the metrics of throughputs, loss 

rates and delay in relation to the physical aspects of 

wireless propagation; multipath propagation loss, 

shadowing and fading models [66]. This research 

presents a realistic mobility model designed for UAV ad 

hoc networks.  Since evaluating the performances of ad 

hoc protocols is an important step to predict possible 

problems that can affect the system in the real 

environment. This mobility model behavior is compared 

to the well-known mobility model behavior Random-

Way Point. It is also compared to real movements’ traces 

using several metrics [67]. In this research, a new multi 

UAV task planning heuristic is prototype for FANETs to 

visit all target points in a minimum time, while 

preserving all time network connectivity. Effectiveness in 

the mission execution and cost efficiency in the task 

allocation have been presented by conducting a bunch of 

experiments performed on 2D terrains. Performance 

results validated the usage of our algorithms for the 

connected multi UAV task planning problem for FANET 

[68]. It is depicted in Fig. 8. 

 
Fig. 8. UAV systems [68]. 

Live aerial observations from field to control and 

operations centers, in form of photos and video for visual 

situational awareness, are valuable in several mission-

critical operations, such as disaster management, search 

and rescue, border control, police operations, security and 

safety. The use of small UAVs to obtain these 

observations is attractive, but often challenged by lack of 

suitable solutions to get live images back to decision 

makers. In mission-critical operations, detailed 

observations may be required in real-time, shared beyond 

the location of a pilot and payload operator. For UAV 

flights anytime/anywhere, potentially beyond radio line-
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of-sight, one cannot depend on terrestrial 

communications alone. Satellite communications is 

required either in the UAV itself or as a relay via ground 

to secure the observations can be shared. High definition 

photos and video have given high costs and long delay, 

often needing more capacity than available. Scholars  

present a novel concept for obtaining live mission-critical 

visual information from UAVs that combats these 

traditional barriers for operations [69]. Acknowledging 

the need for bolstering disaster resilience, here the 

researcher describes a vision for leveraging the latest 

advances in wireless sensor network (WSN) technology 

and unmanned aerial vehicles (UAVs) to enhance the 

ability of network-assisted disaster prediction, assessment, 

and response. When a disaster occurs, the most important 

issue is preserving human lives. In this context, the first 

72 hours after the disaster hits are the most critical, which 

means that search and rescue (SAR) operations must be 

conducted quickly and efficiently.  

In precise, researchers present an approach for 

classifying disasters, and they outline suitable network 

architectures for effective disaster management based on 

these classifications [70]. 

I. Drones Technology 

Search and rescue (SAR) operations continue where 

they required while these operations are very heavy 

loaded for government and citizens due to the far-off 

areas. Currently used approaches for SAR operations are 

not automatic or semi-automatic because of this, these 

approaches are not suitable for modern technology. 

Advancements can be made to improve the SAR process 

by integrating self-directed drones according to the 

human systems. In SAR system, drones take place 

important role while these drones have bad impact such 

as they used just only for rough country applications. The 

problem is never tapped due to high cost of promotion 

and no novel resolution achieved. In this situation, 

accessible SAR drones are not enough. With the help of 

group of sensors, drones become powerful source for 

advancements in SAR steps and reduce the chances of 

failure of earlier products. The objective of the new 

framework for drone with group of sensors is more 

efficient than previous work. Integration of drones with 

sensors give more power to the source and searching 

process for victims can be easier, speedily and securely. 

Drones check the position of the victim and provide that 

location to the base stations. So, the process of sending 

rescue team or services will be easier. Therefore, 

according to the new emerging technology of drones can 

be improve the current SAR conditions. The expected 

results of this scheme is effectual on SAR approaches 

regarding wilderness [71]. The drone4u project has 

developed functional building blocks supporting such an 

autonomous operation and can be implemented as: (1) 

autonomous navigation based on the 3D reconstruction of 

the drone environment in order to detect obstacles and (2) 

victim detection and tracking. [72]. Countries such as 

Indonesia and Japan are badly affected by disasters. 

Telecommunication infrastructure is often damaged 

because of disasters, while reliable communication link is 

vital in search and rescue operation following a disaster. 

To overcome this problem, swarm quad rotor robots 

expanded by the scholars; it may be competent of self-

deployment and broaden the reporting of accessible Wi-

Fi network. Several devices connected with Wi-Fi which 

quad rotors designed. The structure of robot depends 

upon the Parrot AR Drone along the facility of internet 

adapter and GPS [73].  

Upcoming advancement in networks are including 

internet facility, visualization scheme for discovering the 

hit region, to assist the rescue groups, search out the 

partially or fully hidden individuals etc. summarized the 

maintenance of connection. Without any doubt, many 

self-directed drones discover the part of the lands where 

the tragedy happened and help with rescue groups side by 

side [74]. Another design approach used multimodal 

scheme that make sure about an individual worker 

communication by the side of co-positional drones within 

the relief operations. Usually, human multi drones 

communicate in distinct conditions. The case is unique 

for operation implementation due to this, the worker main 

concern is not only to operate the robots as well as they 

riveted in rescue missions also. With the help of 

volunteers and workers, rescue activities increase their 

speed with high regard. Every design needs a better 

support from the modal and the schemes which they used 

for the communication. Most effective and turning point 

of the interaction is the relationship in between worker 

and robots. Hence, the description about the main stream 

line related to the format or architecture of multimodal 

interaction along network is in [75]. There is an Italian 

National Fire Corps management which is responsible of 

quick reaction in any disaster and rescue individuals with 

rehabilitation of the nation. This management manage all 

the damages by their own but in June 2012 very first time 

they want to demand for help such as clear the historical 

buildings, artistic manufactured articles etc. from EU-

funded project NIFTi. After this demand, NIFTi 

collaborate with this management among their Human 

and robotic force mutually in red area [76]. The work 

about human and drones with UAVs quite good. This 

becomes a good combination for plan and 

implementation rescue operations. This provides one 

worker as a supervisor who led the team or group and 

coordinate along multiple operational functions of the 

system.  

Specifically, searching mission about the individuals is 

a real time activity in any condition. According to this 

perspective, assumption will be more powerful about 

worker who operation the functions directly consider a 

member of the rescue team. Therefore, it is necessary that 

the worker concentration point is not only the robot but 

also its operational functions. In these types of 

circumstances, the design of the plan carries self-

efficiency and alters this as of unambiguous operations. 
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The scholars give a best demonstration about the main 

area and entire design of a system as in the form of a case 

study [77]. A rotor wing drone depict in Fig. 9 with its 

parts.  

 
Fig. 9. Rotor wing drone 

1) Survivals finding technologies used in drones 

At the present major importance of drones might be 

human security. On the other hand, drones extraordinary 

work is to find out the victims through different types of 

cameras or thermal images by using sensors then provide 

urgent situation supplies just as clean water, lifesaving 

jackets, medical accessories etc. Drones helps in 

monitoring system and save victims during any type of 

disaster such as fire, earthquake etc. operations during 

disasters for searching people even where human 

resource cannot go for search, drone helps there and 

search out victims quickly as compare to human resource. 

Approximately, 59 victims rescue through drones within 

18 tragedies and average ratio of drones saving lives are 

almost one life proportional to one week. Drones used for 

sending the ropes, life jackets, medications, food and 

other useful accessories for human safety. There are some 

more examples, when drones become helpful hand of 

rescue missions such as 19 missing victims successful 

search operation, 9 lives saved from flood etc. [78].  

 
Fig. 10. Survivals rescued worldwide by the years (2013-2017) 

In Table I, significant characteristics with their 

drawbacks of a drone mentioned. Above mentioned 

examples are the reported samples of using of drones and 

how drones save lives in different incidents? Fig. 10 

shows the resultant factors in the form of counting 

disasters and victims.   

TABLE I: FEATURES AND LIMITATIONS OF TECHNOLOGIES USED IN 

DRONE 

 
2) Emergency responders  

The participation of the drones during rescue 

operations is more valuable than anything. Workers 

safety is also a prior task for drones in any case of 

emergency. Drones help according to the operation layout 

such as present vision, approachable path, and safe 

incoming and outgoing turns in very bad situation. 

Drones consider as an open eye with all its benefits. 

Drones gather detailed information and send these to the 

base stations; hence they have good planning based on 

the drone’s information and perform actions without any 

hazard. Now days, drones used everywhere in the world 

so on this base, countries discussion show the importance 

of drones during crisis. A practical example of drone 

rescue operation is in the Canadian province where a 

person is injured, and drone locate that injured person and 

rescue team send emergency accessories through drone in 

time and save a precious life of a common man. This is 

first time when a small helicopter drone used for rescue 

operation [79]. Here a more complex example of drone 

help about a person who disappeared, drone found this 

person in a very short time period [80]. Another drone 

with infrared rays performs a successful searching 

mission in dusk, this is about 4 lives, life enjoying with 

the game of skiing hills [81]. A drone drags a line over 

the river and save a teenage boy with video also [82]. 

There is a drone engineer who used his one drone in two 

different tragedies such as saving 4 lives during flood 

[83]. A Sheriff Officer locates a missing teacher with the 

help of drone alive [84]. On the behalf of drone, rescue 

team found 2 missing persons within 3 minutes [85]. 

With the help of drone, in Anoka, an old hunter found 

with his dog safely [86]. Again heavy rains become the 

cause of flood in Guangxi province, a number of citizens 

Country Features Technology limitations 

Canada 

  

1: Infrared 

Camera 

and Camera 

technology 

 In Canada in three disasters the 

simple drones were used with 

Infrared camera and with normal 

camera embedded to save six 

lives. 

USA 

  

1: 

Camera/GPRS 

2: Heat Sensing 

Camera and 

Hook embedded 

with camera 

In USA four types of the 

technology embedded drones 

were such as camera/GPRS, Heat 

Sensing camera, simple camera 

and hock. Attached used in eight 

disasters to save fourteen peoples. 

China 

  

Hook embedded 

with camera 

  

In china, drones were used with 

very simple technology just 

camera with hock embedded to 

save twenty-seven survivals in 

five different disasters. 

UAE High Resolution 

Camera 

technology 

In UAE two persons were saved 

with simple camera embedded 

drone technology 

Turkey Camera 

Technology 

In Turkey ten lives were saved by 

the single technology-based drone  
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ambushed in this flood, out of these, 6 persons saved by 

drone with thermal imaging technology [87]. Fig. 11 

depict the full scene with drone thermal imaging 

expertise. 

 

Fig. 11. [87] (Georgetown County Emergency Management) 

Another successful achievement of drone was toward 

finding 36 victims during flood in Weihe River [88]. 

Under construction building in Wutong Town, 14 labors 

ensnared but the drone found these labors within hours 

[89]. During rock climbing, a woman trapped in 

landscape and rescue team found this woman with the 

help of drone [90]. In UAE Ajman beach, drones help 

two victims they lost in the sea and drone SAR operation 

result was present the best option of search [91]. A film  

making team disappeared during the shooting of the film 

in a remote area. This tragedy happened in Turkey, but 

the fact is that the drone search detects this crew also and 

save their lives [92]. 

Conversely, drones can be attached with different 

categories of vehicles, helicopters, some ground stations 

etc. in SAR operations and this suggestion ultimately the 

best part of the SAR process. A positive effect of drone is 

implementing in the SAR process. According to the 

drone’s operations, these can be uncomplicated to arrange 

the position, less cost factor for functions and nearer to 

those people who become victims in any disaster. Though, 

it does not mean that drones can do the whole thing. A 

camera is a practical device that not only used for saving 

people but also used to warn about any disaster before 

time. A camera which fixed in the drone is relatively 

narrow part of the view as compared to human observer. 

But the comparison between human eye and drone 

camera scanning operation is very difficult. Several 

families not found in a severe tragedy in India 2015 then 

drone used with the rescue teams and saved up to 200 

people [93]. 

A virtual clinic based remote healthcare system has 

been proposed by [94]-[96]. Where the system helps the 

rural areas in terms of life saving and other healthcare 

facilities. Similar type of researches conducts in [97-102]. 

TABLE II: SUMMARY OF LITERATURE REVIEW 

 

Year Title of Publication Technologies Limitations 

2017 Help from the Sky: 
Leveraging UAVs for Disaster Management 

Drones  The existing drone technology don’t have integration of advance 
technologies 

 It only detects the over surface disaster survivals 

 Unable to detection the survivals location as well racking  

2017 UAV-Based IoT Platform: 
A Crowd Surveillance Use Case 

UAV Networks  The exiting UAV don’t detect the survival respiration   

 The proposed UAV only used for surveillance  

 It is only used for upper surface survivals detection in disaster            

2017 The role of Big Data in explaining disaster resilience in 
supply chains 
for sustainability 

Social 
Networks 

 Social networks have only provision SMS about disasters  

 These networks cannot detect the survivals under and upper surface of 
disaster 

 Don’t have provision of survivals tracking and detection location   

2017 Characteristic ground motions of the 25th April 2015 
Nepal earthquake (Mw 7.9) and its implications for the 
structural design codes for the border areas of India to 
Nepal 

Wireless 
Sensors 

  lack of integration of advance technologies 

 cannot detect over surface under surface/behind the wall detection 
approach   

2017 The SCION Internet Architecture 
An Internet Architecture for the 21st Century 

Internet  Only transfer the disaster information  

 The proposed system does not have mechanism to detect tracks survivals 
and do not measured the respiration movement detection methods                 

2016 
 
  

Station-keeping of a high-altitude balloon with electric 
propulsion and wireless power transmission: A concept 
study 

HAP Networks  Only used to monitor the disaster area  

 The technology is only used to provide the aids on limited biases to survivals 

  Cannot send any SMS data to the base station about survivals          

2016 Software Defined Mobile Sensor Network for Micro 
UAV Swarm 

MAV 
Networks 

 Lacks integration of advance technologies to provide redundant network 
connectivity 

 Only provision of SMS services to transfer the information from the remote 
places.  

 Cannot detect any movement of survivals in disaster areas 

2016 A Detail Review on Unmanned Aeronautical Ad-hoc 
Networks 

Ad Hoc 
Networks UAV 

 The proposed systems are only used to develop a short-term communication 
between disaster zone and base station. 

 The system does not have provision to detect the survivals from over surface 
under surface/Behind the wall  

2016 Social Networks in Crisis Response: 
Trust is Vital 

Social 
networks 

 Social networks are only used to separate the information on other social 
and electronic communication medium   

 cannot tracks of survivals respiration movement  

2016 
  

Using tweets to support disaster planning, warning and 
response 

Social 
Networks 

 Used to separate the disaster area information to different  

 Through SMS services indicates the disaster locations         

2016 A dynamic decision support system based on 
geographical information and mobile social networks: 
A model for tsunami risk mitigation in Padang, 
Indonesia 

Mobile Social 
Networks and 
GIS 

 Integration of advance Technologies to transfer the disaster information  

 Only provision have Over surface survival detection  
  

2016 A Resilient Network and Information Management 
System for Large Scale Disaster 

LAN, WAN, 
Internet and 
Radio systems 

 Integration of multiple Technologies 

 don’t detection and tracking mechanism for survivals 

 Unable to detect respiration rate of survivals 

2016 A geographical and multi-criteria vulnerability 
assessment of transportation networks against 
extreme earthquakes 

GIS  Provision of location detection of disaster zones 

 Provision of disaster mapping system for rescue teams                  

2015 A Cooperative Network Framework for Multi-UAV 
Guided 
Ground Ad Hoc Networks 

Ad Hoc 
Networks 

 Integration of advance Technologies to provide the assistance for survivals 
but do not facility to measure the respiration information of survivals 

 Only detect survivals on upper surface level                 

2015 Autonomous Drones for Disasters Management: Safety 
and Security Verifications 

Drones  Only captured the images of disaster area 

 Detect survivals from the upper surface of disaster  

 Limited flying capabilities 

2014 Drones Flying 
Technology 

 Limited flying capabilities to capture the images of disaster zones 

 Usage of single based drone technology and cannot provide redundant 
communication links.   

2013 On the performance of Flying Ad Hoc Networks 
(FANETs) Utilizing Near Space High Altitude Platforms 
(HAPs) 

FANET 
Networks 

 Don’t have facility to detect the location lack of survivals tracking mechanism 

 cannot measured the respiration rates of survivals 

 don’t have Call and SMS services communication facility to invoke the quick 
services for disaster area               

2013 [94] Virtual Clinic: A Telemedicine Proposal for Remote 
Areas of Pakistan 

ICT/GSM/Wi-
Fi 

 Works for normal day to day life not equipped with emergency handling 
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III. SUMMARY OF THE EXISTING ICT NETWORKS USED IN 

LITERATURE 

The summing up process of a very large number of 

ICT networks with their applications has been explained 

in Table II with all its sequential arrangements. This table 

consist of four different attributes where the first is 

having periodical time, next to this is based on periodical 

name, very next is the category of networks and the last 

attribute is keeping explanation with all its limitations. 

IV. CONCLUSION 

This research article comprehensively presents the 

literature about variety of telecommunication networks 

proposed, investigated and implemented all over the 

world for sake disaster management. These networks are 

presented through several well-known researchers 

internationally. Many categories discuss with explanation 

e.g., Geographic Information System, Wireless ad-hoc 

networks and other type of networks like social, sensor, 

mobile, flying, HAP, UAV plus drone-based network. 

The comparisons between multiple existing wireless 

technologies and their drawbacks or loop-holes are also 

listed in it.   

REFERENCES 

[1] Z. Ahmed, “Disaster risks and disaster management 

policies and practices in Pakistan: A critical analysis of 

disaster management Act 2010 of pakistan,” Int. J. 

Disaster Risk Reduct., 2013. 

[2] A. Chatfield, H. Scholl, and U. Brajawidagda, “Tsunami 

early warnings via twitter in government: Net-savvy 

citizens’ co-production of time-critical public information 

services,” Government Information Quarterly, 2013. 

[3] J. Canós, M. Borges, and M. Penadés, “Improving 

emergency plans management with SAGA,” 

Technological Forecasting and Social Change, 2013. 

[4] K. Laakso and J. Palomäki, “The importance of a common 

understanding in emergency management,” Technol. 

Forecast. Soc. Change, vol. 80, no. 9, pp. 1703–1713, 

2013. 

[5] M. F. Olwig, “Multi-sited resilience: The mutual 

construction of ‘local’ and ‘global’ understandings and 

practices of adaptation and innovation,” Appl. Geogr., vol. 

33, no. 1, pp. 112–118, 2012. 

[6] H. U. Salam, S. Memon, L. Das, A. U. Rahman, and Z. 

Hussain, “Drone based resilient network architecture for 

survivals in earthquake zones in Pakistan,” Sindh Univ. 

Res. Jour., vol. 50, no. 1, pp. 175-182, 2018. 

[7] Y. Shibata, N. Uchida, and N. Shiratori, “A resilient 

network and information management system for large 

scale disaster,” in Proc. 30th International Conference on 

Advanced Information Networking and Applications 

Workshops, 2016, pp. 655–660. 

[8] R. G. L. Narayanan and O. C. Ibe, “Joint network for 

disaster relief and search and rescue network operations,” 

Wirel. Public Saf. Networks 1 Overv. Challenges, vol. 56, 

no. 14, pp. 163–193, 2015. 

[9] B. Duruturk, N. Demir, I. Koseoglu, U. B. Onal, and M. 

Ercanoglu, “Gis-Based determination of landslide 

properties in regional scale: Karabuk province (NW 

Turkey),” Ann. Valahia Univ. Targoviste, Geogr. Ser., vol. 

17, no. 1, pp. 37–46, 2017. 

[10] A. Bostrom, J. E. Vidale, and A. Ahn, “Earthquake 

experiences, risk perceptions and early warnings on the 

U.S. west coast,” Soc. Risk Anal. Annu. Meet., vol. 20, pp. 

112–122, 2016. 

[11] J. W. Cheng, H. Mitomo, T. Otsuka, and S. Y. Jeon, “The 

effects of ICT and mass media in post-disaster recovery - 

A two model case study of the Great East Japan 

Earthquake,” Telecomm. Policy, vol. 39, no. 6, pp. 515–

532, 2015. 

[12] A. S. Selcuk-Kestel, H. S. Duzgun, and L. Oduncuoglu, 

“A GIS-based software for lifeline reliability analysis 

under seismic hazard,” Comput. Geosci., vol. 42, pp. 37–

46, 2012. 

[13] A. Kermanshah and S. Derrible, “A geographical and 

multi-criteria vulnerability assessment of transportation 

networks against extreme earthquakes,” Reliab. Eng. Syst. 

Saf., vol. 153, pp. 39–49, 2016. 

[14] D. Contreras, T. Blaschke, D. Tiede, and M. Jilge, 

“Monitoring recovery after earthquakes through the 

integration of remote sensing, GIS, and ground 

observations: The case of L’ Aquila (Italy),” Cartogr. 

Geogrpahic Inf. Sci., vol. 43, no. January, pp. 115–133, 

2016. 

[15] N. Rahman, M. A. Ansary, and I. Islam, “GIS based 

mapping of vulnerability to earthquake and fire hazard in 

Dhaka city, Bangladesh,” Int. J. Disaster Risk Reduct., vol. 

13, pp. 291–300, 2015. 

[16] S. Bekhor, S. Cohen, Y. Doytsher, Y. Kanza, and Y. Sagiv, 

“A personalized GeoSocial app for surviving an 

earthquake,” in Proc. 1st ACM SIGSPATIAL International 

Workshop on the Use of GIS in Emergency Management - 

EM-GIS ’15, 2015, pp. 1–6. 

[17] P. Villagra, C. Rojas, R. Ohno, M. Xue, and K. Gómez, “A 

GIS-base exploration of the relationships between open 

space systems and urban form for the adaptive capacity of 

cities after an earthquake: the cases of two Chilean cities,” 

Appl. Geogr., vol. 48, pp. 64–78, 2014. 

[18] C. Xu, J. B. H. Shyu, and X. Xu, “Landslides triggered by 

the 12 January 2010 Port-au-Prince, Haiti, Mw = 7.0 

earthquake: Visual interpretation, inventory compiling, 

and spatial distribution statistical analysis,” Nat. Hazards 

Earth Syst. Sci., vol. 14, no. 7, pp. 1789–1818, 2014. 

[19] A. Y. Chen, F. Peña-Mora, and Y. Ouyang, “A 

collaborative GIS framework to support equipment 

distribution for civil engineering disaster response 

operations,” Autom. Constr., vol. 20, no. 5, pp. 637–648, 

2011. 

[20] P. Rawat, M. Haddad, and E. Altman, “Towards efficient 

disaster management: 5G and Device to Device 

communication,” in Proc. 2nd International Conference 

on Information and Communication Technologies for 

Disaster Management, 2016, pp. 79–87. 

[21] T. Nguyen-Duc and E. Kamioka, “An SDN approach for 

an energy efficient heterogeneous communication network 

in disaster scenarios,” Int. J. Wirel. Mob. Networks, vol. 8, 

no. 6, pp. 01–18, 2016. 

444©2019 Journal of Communications

Journal of Communications Vol. 14, No. 6, June 2019



[22] R. Premkumar, “Wireless networks for disaster relief,” 

Dep. Comput. Sci. Eng. Washingt. Univ. St. Louis, vol. 3, 

2014. 

[23] Z. Alazawi, O. Alani, M. B. Abdljabar, and R. Mehmood, 

“Transportation evacuation strategies based on VANET 

disaster management system,” Procedia Econ. Financ., 

vol. 18, pp. 352–360, 2014. 

[24] T. Andre, K. A. Hummel, and A. P. Schoellig, 

“Application-Driven design of aerial communication 

networks,” IEEE Commun. Mag., vol. 52, no. May, pp. 

129–137, 2014. 

[25] K. Singh, I. Chaudary, A. Kumari, B. Singh, and M. 

Kathuria, “Human live detection robot used in natural 

disasters,” Internantional J. Eng. Sci. Comput., vol. 6, no. 

4, 2016. 

[26] P. Li, T. Miyazaki, K. Wang, S. Guo, and W. Zhuang, 

“Vehicle-Assist resilient information and network system 

for disaster management,” IEEE Trans. Emerg. Top. 

Comput., vol. 5, no. 3, pp. 438–448, 2017. 

[27] B. Uthra. D. Adchiya, and K. Anupriya, “Live human 

detection system for earthquake rescue operation,” J. 

Comput. Biosci. Eng., vol. 2, no. 3, pp. 1–3, 2015. 

[28] T. Sakano, et al., “Disaster resilient networking: A new 

vision based on movable and deployable resource units 

(MDRUs),” IEEE Netw., vol. 27, no. 4, pp. 40–46, 2013. 

[29] T. Papadopoulos, A. Gunasekaran, R. Dubey, N. Altay, S. 

J. Childe, and S. Fosso-Wamba, “The role of big data in 

explaining disaster resilience in supply chains for 

sustainability,” J. Clean. Prod., vol. 142, pp. 1108–1118, 

2017. 

[30] A. Gonzalez-Pardo, J. J. Jung, and D. Camacho, “ACO-

based clustering for ego network analysis,” Futur. Gener. 

Comput. Syst., vol. 66, pp. 160–170, 2017. 

[31] C. E. Baker, A. Starke, T. G. Hill-Jarrett, and J. McNair, 

“In vivo evaluation of the secure opportunistic schemes 

middleware using a delay tolerant social network,” in 

Proc. International Conference on Distributed Computing 

Systems, 2017, pp. 2537–2542. 

[32] D. Barrera, R. M. Reischuk, P. Szalachowski, and A. 

Perrig, “Scion five years later: Revisiting scalability, 

control, and isolation on next-generation networks,” arXiv 

Prepr. arXiv1508.01651, 2015. 

[33] S. Misra, R. Goswami, T. Mondal, and R. Jana, “Social 

networks in the context of community response to disaster: 

Study of a cyclone-affected community in Coastal West 

Bengal, India,” Int. J. Disaster Risk Reduct., vol. 22, pp. 

281–296, 2017. 

[34] J. Wang, Y. Wu, N. Yen, S. Guo, and Z. Cheng, “Big data 

analytics for emergency communication networks: A 

survey,” IEEE Commun. Surv. Tutorials, vol. 18, no. 3, pp. 

1758–1778, 2016. 

[35] R. McCreadie, et al., “SUPER: Towards the use of social 

sensors for security assessments and proactive 

management of emergencies,” in Proc. 24th International 

Conference on World Wide Web - WWW ’15 Companion, 

2015, pp. 1217–1220. 

[36] T. Sakaki, M. Okazaki, and Y. Matsuo, “Tweet analysis for 

real-time event detection and earthquake reporting system 

development,” IEEE Trans. Knowl. Data Eng., vol. 25, no. 

4, pp. 919–931, 2013. 

[37] A. T. Chatfield, H. J. J. Scholl, and U. Brajawidagda, 

“Tsunami early warnings via Twitter in government: Net-

savvy citizens’ co-production of time-critical public 

information services,” Gov. Inf. Q., vol. 30, no. 4, pp. 

377–386, 2013. 

[38] M. Bais, K. Madan, A. Bharti, and P. P. Yadav, “Alive 

Human detection robot,” vol. 2, no. 1, pp. 24–28, 2017. 

[39] J. A. Nanzer, “A review of microwave wireless techniques 

for human presence detection and classification,” IEEE 

Trans. Microw. Theory Tech., vol. 65, no. 5, pp. 1780–

1794, 2017. 

[40] Q. Chen, J. Zhang, and Z. Hu, “A topology control 

strategy with reliability assurance for satellite cluster 

networks in earth observation,” Sensors, vol. 17, no. 3, p. 

445, 2017. 

[41] S. D. Liang, “Sense-through-wall human detection based 

on UWB radar sensors,” Signal Processing, vol. 126, pp. 

117–124, 2016. 

[42] M. M. Noor and S. Chawla, “Rescue robot for emergency 

human search during disasters using pyrometric sensor 

(PIR),” Int. J. Sci. Res. Sci. Technol., vol. 2, no. 3, pp. 

217–221, 2016. 

[43] W. Hyun, I. You, J. Jang, and F. Y. Leu, “A wireless body 

sensor network and its applications: Rehearsal with a 

smartphone,” in Proc. 10th International Conference on 

Innovative Mobile and Internet Services in Ubiquitous 

Computing, 2016, pp. 415–418. 

[44] M. Ukey, S. Gupta, B. Masane and C. V. Dahat, “Alive 

human detection robot in rescue operation,” International 

Journal of Advanced Research in Electronics and 

Communication Engineering, vol. 5, no. 3, pp. 775-778, 

2016. 

[45] H. Watanabe and T. Korenaga, “Arrayed laser image 

contrast evaluation (Alice) for human body detection,” 

Electron. Imaging, vol. 2016, no. 3, pp. 1–5, 2016. 

[46] L. Petrou, A. Symeonidis, C. Dimoulas, and E. 

Tsardoulias, “RoboCup rescue 2015-robot league team 

PANDORA (Greece),” Tech. Descr. Pap. Descr. 

PANDORA’s Rob., 2015. 

[47] E. N. Mambou, G. M. Yamga, J. Meyer, and H. C. 

Ferreira, “Development of a helium gas balloon flying 

system for aerial photographing and observation,” in Proc. 

8th IEEE International Conference on Communication 

Software and Networks, 2016, pp. 681–685. 

[48] E. V. Wynsberghe and A. Turak, “Station-keeping of a 

high-altitude balloon with electric propulsion and wireless 

power transmission: A concept study,” Acta Astronaut., 

vol. 128, pp. 616–627, 2016. 

[49] S. Venkatesh, R. Lobo, and N. Sugunan, “Controlling 

unmanned ground vehicle using stationary airborne 

system,” Int. J. Innov. Appl. Stud., vol. 8, no. 3, p. 958, 

2014. 

[50] S. Arimura, Y. Shibata, Y. Ohashi, and N. Uchida, “A new 

wireless micro-balloon network for disaster use,” in Proc. 

28th International Conference on Advanced Information 

Networking and Applications Workshops, 2014, pp. 617–

622. 

[51] S. Temel and I. Bekmezci, “On the performance of Flying 

Ad Hoc Networks (FANETs) utilizing near space high 

altitude platforms (HAPs),” in Proc. 6th International 

Conference on Recent Advances in Space Technologies, 

2013, pp. 461–465. 

445©2019 Journal of Communications

Journal of Communications Vol. 14, No. 6, June 2019



[52] G. Avdikos, G. Papadakis, and N. Dimitriou, “Overview 

of the application of High-Altitude Platform (HAP) 

systems in future telecommunication networks,” in Proc. 

10th International Workshop on Signal Processing for 

Space Communications, 2008, pp. 1–6. 

[53] A. Bujari, C. T. Calafate, J. C. Cano, P. Manzoni, C. E. 

Palazzi, and D. Ronzani, “Flying ad-hoc network 

application scenarios and mobility models,” Int. J. Distrib. 

Sens. Networks, vol. 13, no. 10, pp. 1–17, 2017. 

[54] S. Rosati, K. Kruzelecki, G. Heitz, D. Floreano, and B. 

Rimoldi, “Dynamic Routing for Flying Ad Hoc Networks,” 

IEEE Trans. Veh. Technol., vol. 65, no. 3, pp. 1690–1700, 

2014. 

[55] O. Koray, S. Hava, H. Okulu, and O. K. Sahingoz, 

“Networking models in flying ad-hoc networks (FANETs): 

Concepts and challenges networking models in flying ad-

hoc networks (FANETs): Concepts and challenges,” J. 

Intell. Robot. Syst., vol. 74, pp. 513–527, 2014. 

[56] M. H. Tareque, M. S. Hossain, and M. Atiquzzaman, “On 

the routing in flying ad hoc networks,” in Proc. Federated 

Conference on Computer Science and Information 

Systems, 2015, pp. 1–9. 

[57] O. K. Sahingoz, “Ad hoc networks flying ad-hoc networks 

(FANETs): A survey,” Ad Hoc Networks, vol. 11, no. 3, pp. 

1254–1270, 2013. 

[58] C. Gomez and H. Purdie, “UAV- based photogrammetry 

and geocomputing for hazards and disaster risk 

monitoring – A review,” Geo-environmental disasters, vol. 

3, no. 1, p. 23, 2016. 

[59] N. H. Motlagh, M. Bagaa, and T. Taleb, “UAV-Based iot 

platform: A crowd surveillance use case,” IEEE Commun. 

Mag., vol. 55, no. 2, pp. 128–134, 2017. 

[60] A. Merwaday, A. Tuncer, A. Kumbhar, and I. Guvenc, 

“Improved throughput coverage in natural disasters: 

Unmanned aerial base stations for public-safety 

communications,” IEEE Veh. Technol. Mag., vol. 11, no. 4, 

pp. 53–60, 2016. 

[61] A. Chauhan and R. Singla, “A detail review on unmanned 

aeronautical ad-hoc networks,” Int. J. Sci. Eng. Technol. 

Res., vol. 5, no. 5, pp. 1351–1360, 2016. 

[62] E. N. Barmpounakis, E. I. Vlahogianni, and J. C. Golias, 

“Unmanned Aerial Aircraft Systems for transportation 

engineering: Current practice and future challenges,” Int. 

J. Transp. Sci. Technol., vol. 5, no. 3, pp. 111–122, 2016. 

[63] N. Hossein Motlagh, T. Taleb, and O. Arouk, “Low-

Altitude unmanned aerial vehicles-based internet of things 

services: Comprehensive survey and future perspectives,” 

IEEE Internet Things J., vol. 3, no. 6, pp. 899–922, 2016. 

[64] V. Sharma and R. Kumar, “A cooperative network 

framework for Multi-UAV guided ground ad hoc 

networks,” J. Intell. Robot. Syst. Theory Appl., vol. 77, no. 

3–4, pp. 629–652, 2014. 

[65] G. Greco, C. Lucianaz, S. Bertoldo, and M. Allegretti, “A 

solution for monitoring operations in harsh environment: 

A RFID reader for small UAV,” in Proc. International 

Conference on Electromagnetics in Advanced 

Applications, 2015, pp. 859–862. 

[66] S. Qazi, A. S. Siddiqui, and A. I. Wagan, “UAV based real 

time video surveillance over 4G LTE,” in Proc. 

International Conference on Open Source Systems & 

Technologies, 2015, pp. 141–145. 

[67] O. Bouachir, A. Abrassart, F. Garcia, and N. Larrieu, “A 

mobility model for UAV ad hoc network,” in Proc. 

International Conference on Unmanned Aircraft Systems, 

2014, pp. 383–388. 

[68] I. Bekmezci, M. Ermis, and S. Kaplan, “Connected multi 

UAV task planning for flying ad hoc networks,” in Proc. 

IEEE International Black Sea Conference on 

Communications and Networking, 2014, pp. 28–32. 

[69] H. Skinnemoen, “UAV & satellite communications live 

mission-critical visual data,” in Proc. IEEE International 

Conference on Aerospace Electronics and Remote Sensing 

Technology, 2014, pp. 12–19. 

[70] M. Erdelj, E. Natalizio, K. R. Chowdhury, and I. F. 

Akyildiz, “Help from the sky: Leveraging UAVs for 

disaster management,” IEEE Pervasive Comput., vol. 16, 

no. 1, pp. 24–32, 2017. 

[71] A. Kelleher, “SAR drone sensor suite,” Worcester 

Polytechnic Institute, 2017. 

[72] M. S. Alvissalim, et al., “Swarm quadrotor robots for 

telecommunication network coverage area expansion in 

disaster area,” in Proc. SICE Annual Conference, 2012, pp. 

2256–2261. 

[73] S. Hayat, E. Yanmaz, and R. Muzaffar, “Survey on 

unmanned aerial vehicle networks for civil applications: A 

communications viewpoint,” IEEE Commun. Surv. 

Tutorials, vol. 18, no. 4, pp. 2624–2661, 2016. 

[74] G. Remy, S. M. Senouci, F. Jan, and Y. Gourhant, “SAR. 

Drones: Drones for advanced search and rescue missions,” 

Journées Natl. des Commun. Dans les Transp., vol. 1, pp. 

1–3, 2013. 

[75] J. Cacace, A. Finzi, and V. Lippiello, “Multimodal 

interaction with multiple co-located drones in search and 

rescue missions,” in AIRO@ AI* IA, 2016, pp. 54–67. 

[76] G. J. M. Kruijff, et al., “Rescue robots at earthquake-hit 

Mirandola, Italy: A field report,” in Proc. IEEE 

International Symposium on Safety, Security, and Rescue 

Robotics, 2012, pp. 1–8. 

[77] G. Bevacqua, J. Cacace, A. Finzi, and V. Lippiello, 

“Mixed-Initiative planning and execution for multiple 

drones in search and rescue missions,” in Proc. 

International Conference on Automated Planning and 

Scheduling, 2015. 

[78] B. Read, “Life-saving drones,” Aerosociety, 2017. 

[79] C. Franzen, “Canadian mounties claim first person’s life 

saved by a police drone,” The Verge, 2013. 

[80] C. T. V Kitchener, “Aeryon labs drone helps police find 

missing man_2016,” 2016. 

[81] Suhail78, “Update: infrared-equipped dji drone helps 

locate missing skiers and snowboarders_2017,” DJI 

Phantom Drone Forum. 2017. 

[82] D. Charns, “Drone helps rescue pair from river,” WMTW, 

2015. 

[83] C. Engelking, “Drone pilot helps rescue flood victims in 

texas,” Discover Magazine, 2015. 

[84] K. H. D. Producer and A. Mcadams, “Missing tippecanoe 

county teacher found in serious condition near home, 

expected to recover,” fox59. 2016. 

[85] M. McFarland, “Drone helps find man suffering from 

heart attack,” CNN, 2016. 

[86] A. Cole, “Anoka county uses drone to help save hunter, 

dog,” fox9. 2016. 

446©2019 Journal of Communications

Journal of Communications Vol. 14, No. 6, June 2019



[87] M. Inlet, “Midway fire rescue uses thermal imaging to 

rescue kayakers,” WPDE, 2016. 

[88] T. Z. small, “Baoji fire drone rescue trapped masses for 

the first time,” BAOJI, 2016. 

[89] R. C. DelPrete, “Man uses drone to help rescue lost 

kayaker,” WECT, 2016. 

[90] Lanzhou, “Ladies climbing lost Hirakawa fire officers and 

men disp,” SINA, 2016. 

[91] H. M. Sengendo, “Dubai Police rescue distressed Asian 

sailor,” Gulftoday, 2018. 

[92] R. O. D. A. F. O. R. Mailonline, “Alive! Film crew who 

went missing in a remote snow-covered region are rescued 

thanks to a DRONE which found them in a forest,” 

Dailymail, 2017. 

[93] G. Biao, “The DPRK should urge the DPRK to use the 

drone to rescue the trapped people in the DPRK,” Sohu, 

2016. 

[94] Atta-ur-Rahman, M. H. Salam, and S. Jamil, “Virtual 

clinic: A telemedicine proposal for remote areas of 

Pakistan,” in Proc. 3rd World Congress on Information 

and Communication Technologies, pp. 46-50, December 

15-18, 2013. 

[95] Atta-ur-Rahman, A. Bakry, K. Sultan, M. A. A. Khan, M. 

Farooqui, and D. Musleh, “Clinical decision support 

system in virtual clinic,” Journal of Computational and 

Theoretical Nanoscience, vol. 15, no. 6, pp. 1795–1804, 

2018. 

[96] Atta-ur-Rahman, I. M. Qureshi, A. N. Malik, and M. T. 

Naseem, “QoS and rate enhancement in DVB-S2 using 

fuzzy rule base system,” Journal of Intelligent & Fuzzy 

Systems, vol. 30, no. 1, pp. 801-810, 2016. 

[97] Atta-ur-Rahman and M. I. B. Ahmed, “Virtual clinic: A 

CDSS assisted telemedicine framework,” Chap: 15 in 

Telemedicine Technologies, Elsevier, 2019. 

[98] Atta-ur-Rahman and J. Alhiyafi, “Health level seven 

generic web interface,” J. Comput. Theor. Nanosci., vol. 5 

no. 4, pp. 1261–1274, 2018. 

[99] Atta-ur-Rahman, I. M. Qureshi, A. N. Malik, and M. T. 

Naseem, “Dynamic resource allocation for OFDM 

systems using DE and fuzzy rule base system,” Journal of 

Intelligent & Fuzzy Systems, vol. 26, no. 4, pp. 2035-2046, 

2014. 

[100] Atta-ur-Rahman, I. M. Qureshi, A. N. Malik, and M. T. 

Naseem, “A real time adaptive resource allocation scheme 

for OFDM systems using GRBF-Neural networks and 

fuzzy rule base system,” International Arab Journal of 

Information Technology, vol. 11, no. 6, pp. 593-601, 2014. 

[101] Atta-ur-Rahman, I. M. Qureshi, M. T. Naseem, M. Z. 

Muzaffar, “A GA-FRBS based rate enhancement scheme 

for OFDM based HYPERLANS,” in Proc. 10th IEEE 

International Conference on Frontiers of Information 

Technology, Islamabad, Pakistan, Dec. 17-19, 2012, pp. 

153-158. 

[102] A. Alqahtani, N. Aldhafferi, Atta-ur-Rahman, K. Sultan, 

and M. A. A. Khan, “Adaptive communication: A 

systematic review,” Journal of Communications, vol. 13, 

no. 7, pp. 357-367, July 2018. 

 

Dr. Fahd Al-Haidari is currently an 

assistant professor with the Department 

of Computer Information System at 

Imam Abdulrahman Bin Faisal 

University (IAU), Dammam, Saudi 

Arabia. He received his M.S. degree in 

Computer Science from King Fahd 

University of Petroleum and Minerals 

(KFUPM) in May 2006, and the Ph.D. degree in Computer 

Science and Engineering from the same department in 2012. His 

research interests include cloud computing, network security, 

algorithms and simulation, in addition to performance 

evaluation of computer networks. 

 

Dr. Atta-ur-Rahman is currently 

working at Department of Computer 

Science, College of Computer Science 

and Information Technology, Imam 

Abdulrahman Bin Faisal University 

(Former University of Dammam), 

Dammam, KSA as Assistant Professor. 

Before that Deputy Director at BIIT 

(Pakistan) where he served for 11 years.  Dr.  Atta has 

completed his BS degree in Computer Science from University 

of The Punjab, Lahore, Pakistan; MS degree in EE from 

International Islamic University, Islamabad, Pakistan and PhD 

degree in Electronic Engineering from ISRA University, 

Islamabad Campus, Pakistan in years 2004, 2008 and 2012, 

respectively. His research interests include digital signal 

processing, information and coding theory, digital image 

watermarking, wireless/digital communication, AI and 

soft/evolutionary computing.  

 

 

 

447©2019 Journal of Communications

Journal of Communications Vol. 14, No. 6, June 2019




