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Abstract: To maintain regular company operations, the DMS-primary CPI's objective is to safeguard critical 

corporate assets while ensuring that protected assets may be accessed and retrieved. A key component of 

business continuity and the DMS CPI is these. Disasters like fires, floods, and earthquakes are not protected 

against by conventional recovery mechanisms like internal backup and recovery tools.A collection of techniques 

and services known as Cloud Platform Integration (DMS-CPI) is used to secure information, apps, and other 

assets to cloud services or customized service providers. 
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I. Introduction 
When a disaster happens, the company may continue regular operations by restoring the impacted data, 

programs, and other resources to the nearby data center or a cloud provider. This planning phase outlines a 

complete cloud-based connectivity system that collects information from wireless sensor nodes in existing 

ecosystems. Then it creates a three-dimensional environment close to real-time to reflect the incident picked up 

by sensors for fire, chemical spills, etc. 

We want to provide a valuable method for rescue team commanders to evaluate the situation and 

choose the required individuals, such as firemen, medical professionals, and police officers, before they get to 

the catastrophe scene with both the approaches we've just described. Through WSNs, this real-world 

information is captured from the disaster area. In the event of a significant disaster, a large number of 

autonomous agents, such as ground and aerial robots, are remotely sent to the disaster site to thoroughly 

investigate the tragedy and transmit additional data to the cloud regarding the number and condition of victims, 

the patterns of fire spread, etc. An immediate three-dimensional environment (3D VE) must then be created to 

reflect the observations of the agents/robots and wireless sensors. 

 

II. Literature Review  
A new paradigm for their use in applications for controlling natural catastrophes is created by 

combining 3D virtual environments, autonomous mobile sensors, and wireless sensor networks (WSNs). A 

realistic virtual environment based on datasets from WSNs is necessary to establish a backup rescue scenario 

with a good response time[1]. The sensitive data gathered using WSNs to build a near-real-time 3D environment 

remains vital because of the long computation periods needed for complex algorithms, bandwidth limitations, 

and signal fading considerations. The Cloud Platform Integration (CPI) architecture has been used to address 

these problems. CPI will provide solutions for digital forensics, resources, and disaster management 

applications[2]. 

A rapid and easy runtime that doesn't require programming skills is the focus of current research on 3D 

VE. V.E.s are used in several contexts, such as mobile games, movies, medical and educational, and 

architectural visualization. The most often used solutions in literature are the generic game engines, such as the 

Unity engine [18], Unreal engine [19,20], Gamebryo engine [21], CryEngine [22], and the Software's Source 

engine [23]. Although they are limited to specificoccupations, the capabilities of such machines are matched 

with the proposed game features. 

Therefore, any changes or additions that provide new functionality to the system need to restart the 

game engine. These programs are up-and-coming, but only if they are utilized for a particular application that 

doesn't call for runtime 3D content updates. Additionally, because of the complexity of V.E.s seen in games, 

only full-time programmers can change them. The selection of a good game engine depends on its use, platform, 

and the possible speed of revisions. A 3D environment is built on 3D geometric modelling and interactions with 

light. The rendering process is used to imitate the behaviour of light in an image [24]. 
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Objectives 

Deciding on a hosting company, the following distinct factors need to be taken into account when choosing a 

CPI provider: expanding; Availability; Durability; Privacy; and Accountability 

 

Proposed DMS-CPI System Overview 

Rescue teams and first responders may see, monitor, and plan actions using the system's suggested 

architecture and execution. The proposed approach integrates severaltechnologies, such as WSN, routing 

protocols, cloud computing, 3D rendering, methods, and multi-objective optimization[3]. A group of wireless 

sensors are installed in the area under control as part of the disaster management system cloud platform 

Integration (DMS-CPI) proposal. A process for obtaining information, such as the location and intensity of the 

occurrence, is defined when an incident is detected, such as a fire catastrophe or a congested area. The central 

station routing protocol receives the data. 

A near real-time rendering technique begins in the cloud (CPI) once data have been received to build a 

3D scene that closely resembles reality before being sent to a user's computer. Then, using the data load method 

to move data to the chosen geographic cloud location, a rescue data plan is established using the encryption and 

decryption technique (CPI). 

File patterns and GUI Interfaces 

 XML ,SCXML,IXML,VRML 

 

III. Research Methodology 
Significance in the Academic, Technological, or Innovative Fields When compared to traditional Data 

recovery procedures, DMS-CPI offers severalsignificant advantages. When-Use Payments The pay-as-you-go 

concept of cloud services, which allows businesses to only pay a recurring monthly fee for the resources and 

services they utilize, is a significant benefit. The payouts adjust following the addition or removal of resources. 

Gains for Oman Flexibility - The WSN and MRS sensors, which are frequently used in nearby or distant data 

centres, often impose flexibility and scalability restrictions. To link the CPI server with the designated router 

Interface, the company had to either purchase new servers, storage, network equipment, and software tools or 

use existing ones. 

High-reliability and geographic redundancy - The primary benefit of CPI is to connect globally while assuring 

several computer servers to support enterprise customers. 

Fast Recovery - High bandwidth and quick disk I/O (input/output) choices to maximize data transmission rate to 

suit business needs; however, data storage in CPI uses column storage technology and several access 

mechanisms for data retrieval. 

Zero Downtime - When the source system disconnects, the mobile robotic sensors, 3D virtual environmental 

detectors, and wireless sensor systems (WSNs) instantly activate and incorporate the DMS-CPI. 

The main component of this software is its data-gathering system, which also acts as a communication channel 

between the admin, clients, and rescue personnel. The geographic map is part of the data collecting system, 

together with information on the population, livestock, and vegetation in a particular region. Climate projections 

are linked to the weather forecast department, making the app an all-in-one, independent. The app is 

distinguished from all other developments as a dependable app by its essential portions. 

DATASET: This includes all the information on the authorities and neighbouring catastrophes. After the dataset 

has been thoroughly examined, the data is sorted according to user requirements. 

It transforms amounts into numbers and is used for categorization. This procedure includes both classification 

and regression. It is utilized for data analysis, type, and relapse; clothes and meals may be categorized according 

to priority, and they can be configured to be used differently based on gender. 

Data prediction is the last step in the data set process. The disaster's projected course and susceptible areas are 

predicted. It employs path-finding algorithms to determine the quickest route. These algorithms are based on 

machine learning. The majority of forecasts are based on the system's algorithms. This significantly impacts the 

data forecasts. Practical execution of all algorithms has occurred. 
 

Benefits to Flexibility 

The WSN and MRS sensors frequently imposed flexibility and scalability restrictions, which are 

commonly used in nearby or distant data centres. To link the CPI server with the required router Interface, the 

company had to either acquire new servers, storage, network equipment, and software tools or use existing ones. 

Highreliability and geo-redundancy - CPI's key benefit is its capacity to connect globally while assuring several 

data centres to support business customers. Fast Recovery - High bandwidth and quick disk I/O (input/output) 

choices to maximize data transfer rates to suit business requirements, however, data storage in CPI uses column 

storage technology and several access mechanisms for data retrieval. Zero downtime – The mobile robotic 

sensors, wireless sensor networks (WSNs), and 3D virtual environment sensors all start working as the source 

system does. 
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IV. Conclusion 
We introduced a novel disaster management system in this article using cloud technologies to 

demonstrate mobility and availability. We combined three packages: a 3D engine, an RLP for WSNs, and a 

method for optimizing rescue plans. Any application for disaster management can use the suggested system's 

robust architecture. In the first package, we offered a brand-new OF for RPL called Cyber-OF, which was 

created to satisfy the needs of a catastrophe management application. Every time a new phrase has to be 

included, the research must first validate it to provide the suggested approach with all the realism it requires. 

The firefighter's countenance turns joyful as the gunfire density drops. The primarysystem that a web 

application may have is the subject of this study. The government provides readily available information. 

Compared to the current method, this solution saves time and resources. The administrator will make updates 

while verifying data that the online app and phone app have spotted. 

 

References 
[1]. Cloud disaster recovery (cloud DR) By Stephen J. Bigelow, Senior Technology Editor Executive News Director  
[2]. Alotaibi, E.T.; Alqefari, S.S.; Koubaa, A. LSAR: Multi-UAV Collaboration for Search and Rescue Missions. IEEE Access 2019, 7, 

55817–55832. [CrossRef] Hagsand, O. Interactive MUVEs in the DIVE System. IEEE Comput. 1996, 3, 30–39. 

[3]. Cloud Platform IntegrationThe Comprehensive Guide written by John MutumbaBilay, Peter Gutsche, Mandy Krimmel, Volker 
Stiehl 

[4]. THE DISASTER RECOVERY HANDBOOK: A STEP-BY-STEP PLAN TO ENSURE  

[5]. BUSINESS CONTINUITY AND PROTECT VITAL OPERATIONS, FACILITIES, AND ASSETS, Author: Wallace, Michael 
Webber, Lawrence. 

[6]. W. .H.M., "The use of earth observing satellites for hazard support," in Geoscience and Remote Sensing Symposium, 2001. 

IGARSS 01. IEEE 2001 International, Aug. 2002, pp. 135 – 137.  
[7]. Hussain.M., Arsalan.M.H., Siddiqi.K., Naseem.B., and Rabab.U, "Emerging geo-information technologies (git) for natural disaster 

management in pakistan: an overview," in Recent Advances in Space Technologies, 2005. RAST 2005. Proceedings of 2nd 

International Conference on, Oct. 2005, pp. 487 – 493.  
[8]. R. .G. and Kumar.A., "A natural disasters management system based on location aware distributed sensor networks," in Mobile 

Adhoc and Sensor Systems Conference, 2005. IEEE International Conference on, Dec. 2005. 

[9]. Booth, S.A. (1993), Crisis Management Strategy –Competition and Change in Modern Enterprises, Routledge, London ICPADS 
2004.  

[10]. Lim, C.S. and Mohamed, M.Z. (1999), "Criteria of project success", International Journal of Project Management, Vol. 17 No. 4, 

pp. 243-8. 
[11]. Lamp wikipedia entry. [Online]. Available: http://en.wikipedia.org/wiki/LAMP.  

[12]. Web internationalization wikipedia entry. [Online]. Available: http://en.wikipedia.org/wiki/Internationalization and localization.  
[13]. Umn/mapserver website. [Online]. Available: http://mapserver.gis.umn.edu/  

[14]. Cooke-Davies, T. (2002), "The 'real' success factors on projects", International Journal of Project Management, Vol. 20, pp. 185-90. 

[15]. Postgresql website. [Online]. Available: http://www.postgresql.org/ 
[16]. D. Mendona and W. A. Wallace. Studying organizationally-situated improvisation in response to extreme events. International 

Journal of Mass Emergencies and Disasters, 22(2), 2004.  

[17]. M. Habiba and S. Akhter, MAS Workflow Model and Scheduling Algorithm for Disaster Management System, In Proceedings of 
the 1st International conference on Cloud Computing technologies, Applications and Management, ICCCTAM 2012.Dubai, UAE, 

December 2012. 

[18]. Kazusa, Shuhei, Director for Disaster Management, Cabinet office, Government of Japan, "Disaster Management of Japan" 
Published in 2011.  

[19]. EminNazrov, Emergency Response management in Japan, Final Research report, ASIAN Disaster Reduction Center, FY2011A 

Program, 2011 
[20]. SurajPandey, DilebanKarunamoorthy and RajkumarBuyya, Workflow Engine for Clouds, Cloud Computing: Principles and 

Paradigms, R. Buyya, J. Broberg, A.Goscinski (eds), ISBN-13: 978-0470887998, Wiley Press, New York, USA, February 2011. 

[21]. Masahiro YOSHIZAKI, Disaster Management and Cloud Computing in Japan, Report from Ministry of International Affair and 
Communication ,December 2011. 

[22]. Koubaa, A.; Alajlan, M.; Qureshi, B. ROSLink: Bridging ROS with the Internet-of-Things for Cloud Robotics. In Robot Operating 

System (ROS); Springer: Cham, Switzerland, 2017; pp. 265–283. 66. Saaty, R. The analytic hierarchy process-what it is and how it 
is used. Math. Model. 1987, 9, 161–176. [CrossRef]  

[23]. Trigui, S.; Cheikhrouhou, O.; Koubaa, A.; Zarrad, A.; Youssef, H. An analytical hierarchy process-based approach to solve the 

multi-objective multiple traveling salesman problem. Intell. Serv. Robot. 2018, 11, 355–369. [CrossRef]  
[24]. Cheikhrouhou, O.; Koubâa, A.; Bennaceur, H. Move and improve: A distributed multi-robot coordination approach for multiple 

depots multiple travelling salesmen problem. In Proceedings of the 2014 IEEE International Conference on Autonomous Robot 

Systems and Competitions (ICARSC), Espinho, Portugal, 14–15 May 2014; pp. 28–35.  
[25]. Trigui, S.; Koubâa, A.; Cheikhrouhou, O.; Qureshi, B.; Youssef, H. A Clustering Market-Based Approach for Multi-robot 

Emergency Response Applications. In Proceedings of the 2016 International Conference on Autonomous Robot Systems and 

Competitions (ICARSC), Braganca, Portugal, 4–6 May 2016; pp. 137–143. 70. Takala, M.; Meeri, M.; Hamalainen, P. Immersive 
3D modeling with Blender and off-the-shelf hardware. In Proceedings of the 2013 IEEE Symposium on 3D User Interfaces (3DUI), 

Orlando, FL, USA, 16–17 March 2013.  

[26]. Pejsa, T.; Pandzic, I.S. Architecture of an animation system for human characters. In Proceedings of the 2009 10th International 
Conference on Telecommunications, Zagreb, Croatia, 8–10 June 2009; pp. 171–176.  

[27]. Pandzic, I.; Forchheimer, R. MPEG-4 Facial Animation: The Standard, Implementation and Applications; John Wiley & Sons, Ltd.: 

Hoboken, NJ, USA, 2002. 
 

http://www.postgresql.org/

