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Abstract 

The military's common operation picture (COP) is the concept where situation awareness is created before the eyes 
of high ranking commanders who gather remotely in a command and control headquarters to provide imperative 
advices and to make decision upon the emergency mission carried out by on-site soldiers. The underlying rationale 
is to integrate relevant technologies in order to enhance the situation awareness for disaster preparedness and quick 
response to emergency and communication blackout. The objective of the concept is to apply the COP created by 
combined geospatial and serious game for modelling military in-field operations during an incident of lacking 
communications. 

The paper explains the project initiated in the Defence Technology Institute that covers the plan to implement the 
integration of communications, military simulation and training, and unmanned vehicle technologies for the 
emerging situation awareness to be viewed from the COP. It will house current data and information of rescuer 
positions, images and live videos. In the commissioned vehicle, a dedicated map server is to host in-coming 
disparate data that has gone through digital image and video processing. For the COP display, Game Engine will 
play as a theatre that all data interacts in a common and easy-to-understand view. 
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1. Introduction  

1.1. Integration of technologies for disaster preparedness and response 

Flooding causes damages to property, people, and the environment. The integration of spatial planning with 
flood-risk management has gained prominence as an approach to mitigating the risks of flooding but been impeded 
by the absence of easy access to integrated and high-quality information, and the technologies and tools to use 
information. To facilitate integration and in accord with these three dimensions, a Spatially Integrated Policy 
Infrastructure (SIPI) was conceptualized for an integrated spatial planning with flood-risk management should 
encompass three elements: (1) data and information, (2) decision support and scientific analysis tools, and (3) access 
tools and protocols. 

However, it was explored that, by the level of disaster preparedness of private social services in Finland by 
receiving and assessing feedback from questionnaires, the disaster vulnerable were those who needed to depend on 
others [5]. In addition, not every private institutional care and sheltered housing services considered disaster 
preparedness essential, taken into account how private sectors depends on social media for communications. The 
disaster preparedness and response during emergency should be deemed significant to the general population and 
public to avoid complete communication blackout. That leaves room for self – established multi-communication 
grid within defence and security sectors to step in to quickly respond to the emergency and communication 
management and to seamlessly integrate relevant technologies for timely response. Care should be taken to rely on 
social media for the communications during times of emergency since Dahlberg [6] pointed out the fact that people 
who like each other tend to communicate more and have their own circle of trust. Therefore, in real-life 
disaster/emergency situations people with similarities in backgrounds or lifestyles coordinate better and become the 
core of social network communication even though by means of informal coordination. Essentially, that mentioned 
psychological manners because of social network discrimination could suggest how to assimilate the real-life 
situations to enhance the seamless situation awareness taken into consideration how human behaviours react and 
coordinate to each other during disaster/emergency.  

1.2. Common operation picture in military's situation awareness 

The Common Operation Picture (COP) is the core situational awareness (SA) capability for effective decision 
making, rapid staff actions, and appropriate mission execution. It forms part of C4ISR. COP in this context is meant 
to merge data from rescue team, UAV surveillance systems to provide informational superiority and enhanced 
situational awareness. Stone reports in [8] that the US Navy has taken a step forward in deploying a new mine-
detection sensor platform to deliver rapid wide-area situational awareness of mine threats in sea lanes and areas of 
operations. Security considerations have enhanced the importance of dismounted ISR which can be provided by 
Unmanned Aerial Vehicles (UAVs) or satellites [9]. A fixed infrastructure for the ability of deployed troops to tap 
into the SA is a key capability, which can be fed to an observer to provide the COP. While the operational 
environments for the troops are changing, the need for intelligence has always been the key to mission success. That 
corresponds to the current conceptualization that focuses on the situation awareness that could be trained by the 
improved situation awareness for better decision-making. 

1.3. Military mission in disaster preparedness and response 

During the past years, Thailand’s MoD has sent forces to support HADR missions under the framework of 
United Nations and ASEAN Community, as well as operated a number of missions in sending relief assistance to 
disaster-affected foreign countries. The development command units located across the country are front-liners 
according to the 2015 National Disaster Prevention and Mitigation Plan. This line of engagement corresponds to the 
MoD to deal with protecting and solving problems of disaster and providing humanitarian assistance. Modelling and 
simulation are planned to be a tool for disaster forecast. Standard Operating Procedures (SOP) of best practices from 
actual and frequent experiences are input for the method development and incorporation with Thai own SOPs in 
response to the eruption. 
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1.4. Military mission in emergency and communication blackout 

To support HADR missions has become an important topic after the mutual framework for 10 member states 
became the ASEAN Community. As the principal agency in the security of state, the Royal Thai Armed Forces must 
provide joint communication and operation network in order to support the management of the disaster prevention 
and mitigation plan in accordance with ASEAN Community’s framework of the established three pillars. Action on 
the policy making level about humanitarian assistance and disaster relief missions under the umbrella of ASEAN 
cooperation framework must be taken proactively and seriously. It was suggested in [12] that related areas to focus 
might change with time and the possibilities might include improved communication equipment, doctrine and 
procedures of the involved mechanisms. 

The underlying concept of the project is to provide means of established communications between commanders 
in the head office and disaster rescue team on site at times of communication blackout, see Fig. 2. The COP will be 
prepared by 3D terrain mapping from UAV image acquisition to host geographic data of the study area already 
stored and frequently updated in system’s servers that are either in a mobile vehicle or at the head office. The UAV 
is assigned dual functions as an image acquisition system and a source of broadband network communications. The 
vehicle is parked at an appropriate site away up to 100 km from the study area where the UAV is performing 
mapping and communication relay functions. The established broadband network is aimed at providing the solution 
for the communication blackout so that the preparedness and response during emergency or disaster management 
can be enhanced to attain seamless communications. 

2. Conceptual Implementation of three main sub-components 

2.1. Key activities and methodology of the project 

With objectives to apply COP concept using 3D mapping from UAV image acquisition, to simultaneously model 
on-site military operations during emergency and communication blackout, and to simulate the emergency within 
the realm of C4ISR, phases of implementation include Preparation, Design and Implementation, System Test and 
Analysis, and System Delivery and Extension. For the Preparation phase, an area that covers provinces of Prachin 
Buri, Sa Kaeo, Nakhon Nayok, Chachoengsao, and Samut Prakarn is selected for relevant data collection. Activities 
to coordinate stakeholders, strategic partners and state agencies within the area in a workshop, seminar and 
conference were planned to create awareness and involvement from the beginning. The UAV will be launched to fly 
over the area for terrain mapping, housing geographic and statistical data of the preparedness stage (see the left 
portion of Fig. 3), and creating the common view of the area where communicating data and signals are displayed 
for situation awareness (see the middle portion of Fig. 3) and the capability to create surface models.  

For the Design and Implementation stage, the conceptual design as shown in Fig. 2 consists of several 
subsystems that need analysis for compatibility and usability before procurement is made. The procurement will 
include training and technology transfer where applicable. The subsystems will be tested and evaluated by 
appropriate procurement procedures and relevant standards within DTI before system integration is performed. The 
coordinated sectors especially those in the study area will participate in the field test event of the system for the 
enhancement of military missions for emergency management and communication blackout. Test results will be 
gathered and analyzed for any required modification and adaptation before final demonstration of the integral 
technologies in the selected area with existing trainings or exercises of military units and related state agencies. At 
the end of the project, the integrated and tested system will be delivered to the armed forces for mission test and 
evaluation. Academic sectors under the signed Memorandum of Understanding with DTI which are invited in the 
initial phase of implementation will be transferred with related knowledge of the project for sustainable knowledge 
management. Subsystems of the project that are deemed commercially potential will be filed for the national list of 
invention and innovation. 
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