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What is StocHy

StocHy is a new tool for automatic:

• verification,

• synthesis,

• simulation

of stochastic processes.

It has been applied to:

• benchmarks for building automation systems

• policy synthesis for robotic application

StocHy repository
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https://www.gitlab.com/natchi92/StocHy


Stochastic Hybrid Systems

• discrete-time stochastic hybrid

systems (SHS)

• probabilistic evolution between

modes

• stochastic difference equations

describe continuous evolution in

each mode

• can have actions on discrete

modes

• exogenous control inputs

effecting continuous dyanmics
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Stochastic Hybrid Systems + StocHy

• discrete modes: transition

probability matrix

• state-space model input for

continuous dynamics

xk+1 = Aqxk + Bqu + x
v∑

i=1

Nq,iui,k

+ Fq + Gqwk .

• task selection: verification,

synthesis or simulation
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Case study

stochastic hybrid system case study

from smart buildings lab:

• coupling of CO2 and

temperature dynamics

• switching ON/OFF fan or

• opening or closing windows

• mass air flow controlled

externally
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Case study: Example

xk+1 = xk +
∆

V
((−1ONmxk + µ{O,C}(Cout − xk)) + 1FCocc + σxwk

yk+1 = yk +
∆

C
(1ONm(Tset − yk) + µ{O,C}

1

R
(Tout − yk))

+ 1FTocc,k + σywk

Tocc,k = vxk + ζ

• x is zone CO2 level, y is zone temperature, Tset is the set

temperature, ∆ is the sampling time, Tout is outside temperature,

Tocc is the generate heat

• m is the mass air flow

• σ is the variance of noise wk ∼ N (0, I )
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Case study: Monte-Carlo Simulation

Steps to perform simulation:

1. Instantiate model

2. Define initial conditions

3. Read input control signal

4. Select simulation task
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Case study: Monte-Carlo Simulation

DEMO 1
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Case study: Verification

Steps to perform verification:

1. Instantiate model

2. Define safe set

3. Define time horizon

4. Define maximum abstraction

error

5. Select verification method
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Case study: Verification

Steps to perform verification:

1. Instantiate model

2. Define safe set

3. Define time horizon

4. Define maximum abstraction

error

5. Select verification method

Property of interest:

φ1 := �≤KXsafe
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Case study: Verification

DEMO 2
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Case study: Results
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Benchmarks

• provide a set of benchmarks for stochastic processes

• library of models for Building automation systems

• can all be run on StocHy
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https://gitlab.com/natchi92/BASBenchmarks


The End

Thank you!

nathalie.cauchi@cs.ox.ac.uk

StocHy
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