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Introduction 

In the contemporary operational environment, time-critical decision-

making, data completeness, and synchronized coordination are regarded as 

decisive prerequisites for combat operations planning. Within classical 

planning approaches, information delays, the fragmented structure of 

intelligence data, and the lengthening of the decision cycle increase operational 

risk, raise resource consumption, and amplify the likelihood of losing tactical 

initiative. In this context, the integration of modern technologies into planning 

and command-and-control processes is not merely a technical upgrade; it also 

carries strategic content, including the quantitative structuring of decision 

logic, the application of adaptive adjustments through operational feedback, 

and the systematic management of risks. 

The aim of this article is to systematize the integration of modern 

technologies into combat operations planning within a scientifically grounded 

framework, to explain the effectiveness mechanisms of this integration through 

measurable indicators, and to present digitalization-related risks through a 

structured evaluation model. The main objectives of the article are as follows: 

to align technology categories with planning phases; to formulate quantitative 
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indicators of the decision cycle; to propose an integrated evaluation function 

and a system of constraints; to prioritize cybersecurity and information 

reliability risks using a matrix-based approach; and to establish scientific 

foundations for scenario-based discussion. 

Literature Review 

In the literature, technological support for combat operations planning is 

commonly synthesized along three main directions: enhancing situational 

awareness, shortening the decision cycle, and optimizing coordination. Within 

this line of inquiry, automated command-and-control approaches are explained 

through the standardization of decisions, the rapid processing of information, 

and the capability for distributed coordination across command levels. 

Geographic information systems are presented as tools that increase the 

analytical depth of planning by enabling the integration of spatial data, map-

based tracking of assets and objects, and the justification of routing and 

resource allocation. 

On the other hand, artificial intelligence and data analytics are considered 

mechanisms that support the adaptation of decisions to the situational context, 

the filtering of large-scale sensor and surveillance data, forecasting, and 

anomaly detection. The advantage of these approaches lies not only in higher 

data velocity, but also in probabilistic interpretation capabilities aimed at 

maintaining decision quality under uncertainty. However, a frequently 

observed limitation in review-oriented sources is that “advantages” are often 

listed, yet insufficiently linked to measurable indicators, explicit constraints, 

and acceptable risk thresholds. 

Cybersecurity constitutes an inseparable component of technology 

integration. Communication channels, data exchange protocols, identity and 

access management, and the reliability of sensor networks directly shape the 

formation of operational risk in a digital environment. The central conceptual 

point in this domain is as follows: as planning speed increases, the attack 

surface expands; therefore, effectiveness should be assessed not only through 

gains in speed, but also through the assurance of reliability, integrity, and 

availability requirements. 

Methodology 

The research methodology is based on conceptual systematization and the 

construction of a quantitative evaluation framework. In the first stage, 

technologies are grouped into functional categories: automated command and 

decision support, geographic information systems and spatial analytics, sensor 
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and surveillance architectures, data analytics and artificial intelligence, the 

resilience of communications and data exchange infrastructure, and 

cybersecurity and information protection. In the second stage, the phases of the 

planning process are defined as follows: data collection and verification, 

construction of the situational picture, generation of alternatives, 

consideration of constraints, decision selection, execution control, and adaptive 

adjustment based on feedback (Figure 1). 

 

 
Fig. 1. Phased decision cycle of operational planning based on technology 

integration 

 

− In the third stage, an indicator vector is formed to measure 

effectiveness. The indicators cover the time, quality, and risk dimensions of the 

planning process: 

− T, decision-cycle duration (in seconds or minutes); 

− D, information delay, that is, the delay in incorporating sensor and 

surveillance data into planning; 

− Q, decision quality index, based on expert assessment or scenario-based 

probability of success; 

− S, situational awareness index, derived from a combination of data 

completeness and timeliness indicators; 

− R, operational risk, represented by an integral value of probability and 

impact components; 

− K, cyber-resilience, reflecting resistance to attacks and recovery 

capability. 

To combine these variables, an integral evaluation function is proposed. 

The objective is to increase planning effectiveness while keeping risk and 

resource constraints within acceptable limits. The maximized function A is 

defined as: 
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A = w1·q + w2·s + w3·k − w4·t − w5·d − w6·r, 

where 𝑞, 𝑠, 𝑘, 𝑡, 𝑑, 𝑟are normalized indicators, and 𝑤1–𝑤6 are weight coefficients 

selected according to the facility class, the type of operation, and the risk 

acceptance policy. For normalization, a simple linear rule can be adopted:  
 

− for benefit-type indicators: 

𝑥𝑛𝑜𝑟𝑚 =
𝑥 − 𝑥𝑚𝑖𝑛

𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛
; 

for cost-type indicators: 

𝑥𝑛𝑜𝑟𝑚 =
𝑥𝑚𝑎𝑥 − 𝑥

𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛
. 

The system of constraints is defined as follows: 

− 𝑟 ≤ 𝑟𝑎𝑐𝑐, meaning that the acceptable risk threshold must not be 

exceeded; 

− 𝑡 ≤ 𝑡𝑚𝑎𝑥 , meaning that the decision cycle must not exceed the 

operational time window; 

− 𝑐 ≤ 𝑐𝑚𝑎𝑥 , meaning that resource and financial expenditure must not 

exceed the allocated limit; 

− 𝑘 ≥ 𝑘𝑚𝑖𝑛, meaning that cyber-resilience must not fall below the 

minimum requirement. 

The decision-selection sequence based on normalization, the weighting 

mechanism, integral evaluation, and constraint checking is summarized in the 

flowchart shown in Figure 2. 

According to Figure 2, alternatives that do not satisfy the constraints are 

excluded, whereas feasible alternatives are selected and forwarded to the 

decision stage based on maximizing 𝐴𝑖 . 

 

 
Fig. 2. Integral evaluation model: normalization block, weighting 

mechanism, A function, and constraint checking 
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Finally, a matrix-based approach is applied to structure risks. For each risk 

event, the probability 𝑝, impact 𝑖, detection capability 𝑎, and recovery time 𝑏are 

assessed. The risk score is defined as: 

𝑍 = 𝑝 ⋅ 𝑖 ⋅ (1 − 𝑎) ⋅ 𝑏. 

This score is used to prioritize and select countermeasures, which are 

designed as mechanisms that reduce 𝑍. 

Discussion of results 

The proposed framework makes it possible to interpret technology 

integration not merely as a “set of tools,” but as the quantitative control of the 

planning cycle. First, the function 𝐴enables comparisons among different 

combinations of technologies. For example, adding geographic information 

systems increases the situational awareness indicator 𝑠, improves the accuracy 

of routing and resource allocation, and, consequently, yields an increase in the 

decision-quality index 𝑞. At the same time, expanding the number of data 

sources may increase the information delay 𝑑, which highlights the importance 

of filtering and prioritization mechanisms. Therefore, technology integration is 

not a linear improvement, but rather a compromise-oriented optimization 

problem. 

Second, when the cybersecurity component 𝑘is introduced as a minimum-

threshold constraint, architectures with strong analytics capabilities but weak 

protection are prevented from appearing superior in terms of the 𝐴indicator. 

This approach is practically significant because, in an operational environment, 

disruption of communications, data falsification, or loss of availability can 

sharply degrade decision quality. In this context, events with high risk scores 

𝑍in the risk matrix, such as interference with communication channels or 

sensor spoofing, are linked to prioritized countermeasures: strengthened 

authentication, integrity control, redundant routing, anomaly detection, and 

recovery planning. 

Third, a scenario-based approach enables the effectiveness of technology 

integration to be discussed through realistic operational indicators. If the 

operational time window narrows, the constraint 𝑡becomes more stringent and 

the value of decision-support tools increases. If the probability of sensor failure 

rises in the environment, increasing the detection capability 𝑎, applying 

reliability coefficients, and tightening data-quality filters become priorities. 

This logic provides scientific justification for the context dependence of 

technology choices and confirms that a universal solution does not exist. 
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Because the selection of weight coefficients directly affects the value of the 

integral indicator, the sensitivity of technology-package outcomes to changes in 

weights should be evaluated separately. For this purpose, the coefficient 𝑤was 

varied within the interval from 0 to 1, and the dynamics of the integral indicator 

𝐴were computed and compared for each package (Figure 3). 

 

 
Fig. 3. Sensitivity analysis of the integral indicator 𝑨: comparison of 

technology packages under variations of the weight coefficient 𝒘. 

 

As shown in Figure 3, under changes in 𝑤, the relative advantage of 

packages in terms of the 𝐴indicator is not stable, and the leading package may 

change at specific values. This result indicates that the optimal choice depends 

on priorities and makes it necessary to justify weight assignment not only 

through expert judgment but also through scenario-based validation and 

sensitivity analysis. 

Conclusion 

This article reconfigures the integration of modern technologies into 

combat operations planning through a conceptual and quantitative approach, 

proposing a system of indicators and an integral evaluation function to measure 

the effectiveness of the planning cycle. Structuring risks via a matrix-based 

approach enables technology choices to be aligned with cybersecurity and 

information-reliability requirements and ensures that decision support is 

assessed not only by speed gains but also by safety and resilience dimensions. 

The proposed framework can serve as a scientifically grounded decision model 

for comparing and prioritizing technology packages across different 

operational scenarios and for selecting them under resource constraints. As a 

next research step, it is recommended to statistically substantiate weight 
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coefficients, calibrate the model using real operational data, and represent 

uncertainty through interval- or probability-based formulations. 
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