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THE OPERATIONS PROCESS 
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In conceptual planning, the commander and his planning team build understanding of, and frame the ‘problem space’ (the dynamics of the conflict, the environment, the actors); determine mission objectives and desired effects; and develop a (general) operational approach to achieve the objectives and effects.Detailed planning transforms this operational approach into a complete and executable plan (by arranging amongst others coordination, synchronisation, and sustainment) . The conceptual process is one of formulation: a creative, heuristic, and iterative activity. The detailed process is one of implementation: a practical, logical, and disciplined linear activity.Execute is niet alleen de infanterie eenheden die de ‘engagement’ of ‘influence’ activiteiten uitvoeren. Ook monitoring is een activiteit! Dus informatie/intell verzamelen is ook een activiteit. En dat doen meerdere mensen: de (infanterie/gevechts)eenheden (bv waarnemen tijdens patrouilles), de verkenners, de HUMINT, OSINT, etc.etc. (‘every soldier a sensor’)Eigenlijk begint je cyclus (want het is een cyclus, geen eind en geen begin) hier: je neemt waar dat er iets aan de hand is, analyseert dat, en stelt vast dat er een interventie nodig is. 



MILITARY OPERATIONS 
THE CHALLENGE 
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CURRENT APPROACH 
EXAMPLES FROM TASK FORCE URUZGAN 
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Smeenk B.J.E., Gouweleeuw R.G.W. and van der Have H.C., Effect gebaseerde aanpak in Uruzgan, Van het schaakbord naar een bord spaghetti, Militaire Spectator, 176 (12), 2007.Heesmans, S. (2008). Operationeel analisten combineren wetenschap en praktijk. Carre, juli/augustus, 7/8, 31, 28-30.



MODELLING & SIMULATION SUPPORT 
AS A SOLUTION DIRECTION 

M&S enables a user to: 
Simulate the behaviour of systems over time 
Gain insight into the system behaviour and relations between factors/actors 
The modelling process itself stimulates deep reflection on the problem situation. 
Especially when done in  a group it gives insight into each others views. 
Models as knowledge repository 

 
M&S applications for training and concept development and experimentation have 
been successful -> 
A project was started to investigate the possibilities of M&S for operations 
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WHERE CAN M&S OFFER SUPPORT? 

Design 
Create insight in PMESII-PT 
(f)actors 

Planning 
Develop and analyse Courses of 
Action 

Assessment 
Define relevant MOEs/MOPs 
Investigate and update 
assumptions about MOEs/MOPs 
and PMESII-PT (f)actors 
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In 2014 is in brainstormsessies met militaire stakeholders de richting van dit onderzoek bepaald [Brainstorm]. De focus betrof M&S in ondersteuning van de onderstaande hoofdprocessen zoals die worden onderscheiden in een Brigade/Bataljons HQ, zie [DPCSLO] en Figuur 1.Het doel van het design proces bij de start van een missie is om de missiedoelstellingen in kaart te brengen, de relevante spelers te identificeren en een conceptvisie en aanpak te ontwikkelen om de doelstellingen te realiseren, om de operatie te plannen, om de ondergeschikte commandanten aan te sturen en om te coördineren met relevante spelers. Dit geheel wordt vastgelegd in een concept of operations (CONOPS)



KEY POINTS OF APPROACH 
Other frameworks and models exist, such as: COMPOEX, NOEM,… 
are/contain BIG models, (COMPOEX models typically contain 10,000 state 
variables and thousands of relations. 

 
Our approach: 

Use of smaller models and visual diagrams 
More manageable, easier to build 
Accessibility, ownership 

Process is just as important as product: Build with(by) end-user, involved 
in Group Model Building sessions 

Getting mission area insight from the model building process 
Focus on including uncertainty in analysis 

No point predictions but embrace uncertainty 
Insight, Robustness and traceability.  

Support continuous updating 
Enable the (re)-use of model parts: ‘building blocks’ 
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MEMPHIS CONCEPT 

Design

Conceptual framework 
Assignment/mission

Objectives
guidance

Analysis of situation and 
historic developments

MEMPHIS model maker, model container, simulator

Planning

CoA-development
and comparison

CoA analysis

Assessment

Advice + argumentation
Progress and possible 

interventions
Model update

Analysis situation,
Progess/impact interventions

(visualisation/structuring)

Current Ops
data

Design 
data

Planning
data

Assessment
data

Environment
data

Other data 
sources

Support
data

data transformation

Military Environment Modelling with Physical and Human terrain Information Services 
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A concept, called MEMPHIS (Military Environment Modelling with Physical and Human terrain Information Services) was conceptualized.Model building capabilityIdeally based on (large) set of existing PMESII-PT modelsTo be updated based on assessmentInclude context specific elementsUsing mission informationBased on up to date mission area dataSimulation capabilityPlausible futures (no prediction), taking into account uncertaintyBuilding situational understandingEnabling estimating effects of interventions(Conceptual) planning capabilityCourses of actions development and comparison



A NOTE ON PROCESS 
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ARCHITECTURE 
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MODEL BUILDING METHODOLOGY: 
SYSTEM DYNAMICS 

 ‘Structure drives behaviour’ 
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EXPLORATORY MODELLING AND 
ANALYSIS 

(Deep) Uncertainty will remain about: 
Appropriate models 
Relationships amongst factors 
Correct parameters/probabilities 
How to value outcomes 
 
 
Exploratory modelling and analysis 
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EXAMPLE CASE:  
COUNTER-INSURGENCY   



EXAMPLE CASE 
Goal 

Evaluate developing a model based on knowledge available within an 
operational unit; 

GMB sessions: Operational analysts, Intelligence analysts, Staff chiefs, 
Soldiers 
 

Use the model as a testbed to develop and evaluate EMA techniques;  
Develop example case to demonstrate the added value of the approach to 
project stakeholders and receive feedback in an early stage of development. 
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FULL MODEL 
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The model and results presented are intended for demonstration purposes only 



MODEL OVERVIEW 
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SIMULATION 
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COMMUNICATING THE RESULTS 
 

Multi-layered approach needed to effectively use model output 
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RESULTS – BASE CASE 
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ANALYTICS 

Techniques used 
Screening 
Clustering 
Partitioning 
Discriminant  
 
But most importantly: Visualization 

Accessible for wide group of users 
Support building understanding 
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Clustering: K nearest neighbour based on feautures (min, max, min slope, max slope, roughness, #steady points etc. etc.) 	Discriminant: Predict to which categorical Y something belongs based on a continuous XScreening: Basically bivariate correlationsPartitioning: For which X and at what point can we split the data to create the most distinct groups, and again, and againVisualisation: Time series, Skewness, Box plots, 2d/3d scatterplots



CLUSTERING TO IDENTIFY PLAUSIBLE 
FUTURE BEHAVIOUR  
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MOE FOR EACH SCENARIO 
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MOE FOR EACH SCENARIO 
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MOE’s are progressivly worse for scenario’s from top to bottom. Note: the sustained scenario has a slightly higher median for combatant casualties (longer conflict can result in more victims then rapid escalation)



WHICH UNCERTAINTIES MOST 
STRONGLY INFLUENCE ESCALATION? 

Planning delay 
Combatants needed per violent act 
Time to mobilize 
Average resources targeted per act 
Fraction population influenced per act 
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WHICH UNCERTAINTIES MOST 
STRONGLY INFLUENCE ESCALATION? 
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COURSE OF ACTION ANALYSIS 
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Courses of action 
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COURSE OF ACTION ANALYSIS 
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Courses of action 
Base case: ‘None’  
‘Combat’  
‘Policing, PRT, InfoOps’  
‘All with balanced focus’ 

Total violent acts Median result (per COA, per Cluster) 

Minor escalation ‘No’ escalation 

Escalation and sustained violence Rapid escalation 
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Alleen in de no escalation situatie lijkt combat het iets beter te doen, in alle andere situaties is het ongeveer vergelijkbaarPolicing, PRT, InfoOps lijkt het altijd beter te doen. Maar, in sommige situaties kan het conflict wel langer duren. 



POLICY ANALYSIS 
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Policies 
Base case: ‘None’  
‘Combat’  
‘Policing and PRT’  
‘All with balanced focus’ 



SOME ADVANTAGES OF EMA BEYOND 
POLICY ANALYSIS* 
*IN ADDITION TO OTHER SD / M&S BENEFITS 

Insight  
Clustering for scenario identification 

 
Force structuring, commitment of resources 

Which events (e.g. threat) can always/never be countered with a given set 
of capabilities? 
 
Which uncertainties should be reduced (by for example tasking intelligence 
units) for a maximum decrease in outcome uncertainty?  
 

Course of action 
Which COA’s are most effective under deep uncertainty? 
Which assumptions must hold true for a policy to be effective? 
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EVALUATION & WAY AHEAD 

Very positive reception by project stakeholders 
OA & Intel analysts: “This is the future”  

 
Extension  

Develop ‘building block’ approach to modelling 
Extend modelling methodology: ABM, Hybrid, GIS 
Process: Integration in operational process, multi-layered communication of 
insights, operational requirements (DOTMLPFI)? 

 
Way-ahead 

November 2016: Operational test during NLD Vigorous Vector wargame focus 
on hybrid warfare scenario (new model) 

 
Research and concepts aside, where are we now in the ‘real world’? 

December 2016: Qualitative system modelling tool ‘MARVEL’ delivered to Intel 
unit together with modelling training 
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GUIDO.VELDHUIS@TNO.NL 
 



SIMILAR IDEAS: PLANNING FRAMEWORKS 

COMPOEX: COnflict Modeling, Planning, and Outcomes 
Experimentation;  DARPA 
includes 

Model building tool, Model library, Data tool, 
OptionExploration tool, Campaign planning tool 

NOEM: National Operational Environment Model; ARL 
includes 

Adaptable models for analysis and assessment of interventions 
NATO TOPFAS: Tool for Operational Planning, Force Activation and 
Simulation 

Operational planning support tool  
Others frameworks and models exist 
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