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• “Exact” (numerical) results,  

• Medium and large finite models 

• Fully automated 

Probabilistic Models Probabilistic Properties 

Probabilistic Model Checking Theorem Proving Statistical Model Checking 

Formal Verification Techniques 

• Approximate results on sampling 

• Very large finite models 

• Fully automated 

• Exact results 

• Infinite large models 

• Largely automated 

Properties 

Qualitative Will the robot never collide with obstacles 

?  

Quantitative How likely a robot will …... 

Quality of Service On average, how many deliveries the robot can …. 

Probabilistic property language 

PRISM PCTL* 

(Probabilistic CTL + 

LTL) enriched with 

RoboChart elements 

 

Qualitative 

Quantitative = 5.56 % ≈ 5.45 % = 1/18 

Quality of Service = 4.286 ≈ 4.351 = 30/7 

✔ ✔ ✔ 

RoboTool Isabelle/UTP 

Probabilistic junctions to model 

randomness in robot control  

algorithms, such as 

• Localisation and mapping 

(RANSAC,SLAM) 

• Control and planning (PRM) 

RoboChart 
models 

RoboChart 
Properties 

PRISM  
models 

PRISM  
Properties 

PRISM Instance 1 

PRISM Instance 2 

PRISM Instance 3 

PRISM Instance n 

…
... 

Result  
Report 

    Formal Translation Launch Parallel Execution Result collection 

PRISM Instance 1 

PRISM Instance 2 

PRISM Instance 3 

Verification Tool Support 

For a random walker visit-

ing a 30x30 squares. Not 

possible for probabilistic 

model checking and so use 

SMC here for Design Space 

Exploration: an indication of 

the battery capacity. 

Bayesian approach for localisation: the change of robot’s belief 

of its current position after three sensor readings and two 

moves. 

Verification results 


