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Types of Problems

o Specification Unsatisfiable:| Robot £

“Start in Deck. Always stay there. go to kitchen.
o Specification Unrealizable:

dEnvironment = @, s.t. Robot ¥ @

“Start in Deck. If you see a person stay there. go to
kitchen.

e Trivial solution: | VRobot = @

“Always person and not person.

Raman and KG, CAV 2011, Raman and KG, submitted



Explaining the problems

 Distinguish between unsatisfiable,
unrealizable and trivial

* Highlight subset of sentences




B Specification Editor, - firefighting.spec
File Edit Run Debug Help

1 # Initial conditions Reqions:

2 Env starks with False

3 Robot starks with False t'_':"-'""jar‘f ~
4 Robaot starks in parch kitchen

5 porch

6  # Assumptions about the environment deck,

7 IF wou were in porch then do not hazardous_jtern and do nok person |::,3|.f|r|:u:|m L

#Define robot safety including how to pick_up
Do radio if and only if you are sensing person
If you are activating radio or you were activating radio then stay there

#Patrol Goals

Visit porch
LIS
v | pick_up
drop
| radio
exkinguish
Cuskorn Propositions:
< | 5 | mew.. || Dekte
Compiler Log | LTL Output | Workspace Decomposition
' ~
ERROR: Specification was unrealizable, -
RESULT
ystem highlighted goal{s) unrealizable
Mo automaton synthesized,
L




B Specification Editor, - firefighting.spec
File Edit Run Debug Help

# Initial conditions Fegions:
Envv starts with False
Robak skarks with False
Robak skarks in porch

boundary

kitchen

paorch

# Assumpkions abouk the environment deck,

If wou were in porch then do not hazardous_jtern and do not person EEFIFDDITI
ining

livsimim

# Define robot safety including how to pick up
Do pick_up if and anly if vou are sensing hazardous_jikem and you are nob ackivating carrying_ikem
If wou did nok activate carrying_item then alwaws nok porch

Select Fram Map. .. ] [ Edit Regions. ..

Sensors:

# Define when and how to radio

Do radio if and anly if you are sensing persan
If wou are activating radio or vou were activating radio then staw there Y| person

v | hazardous_jkem

fire

# Patrol goals
If wau are nak ackivaking carrving_item and wau are nok ackivating radio then visit dining
¥ fisit parch
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Actions:

v | pick_up
drop

| radio
exkinguish

Cuskorn Propositions:

< [ * Mew, ., ] [ Delete
Compiler Log | LTL Output | Workspace Decomposition
' ~
ERROR: Specification was unrealizable, -
e |
A System highlighted goal{s) unrealizable
Mo aUCOiiaua sy e seoa:
L




Explaining the problems

e Distinguish between unsatisfiable,
u

. |
. L

nrealizable and trivial
Ighlight subset of sentences
nrealizable spec: Playing a game with

L
U

ne user; we are the environment, the
ser 1S the robot




B Counter-Strategy Visualizer |ZJ @l@

fire | person | Region | radio

1 - e

Current environment state:

fire

Please choose your response:

Move ko region p& (bedroom)

Actuator states:

Internal propositions:

[ Exceute Move > |

Currently in step #2

living Robot starts with false

Robot starts in deck

Visit porch

If you are sensing person then do ncot kitchen
If you are sensing fire then do not living
Always do not (fire and person)

Always do not radio

Raman and KG, CAV 2011, Raman and KG, submitted
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“LTL” — Part li
High-level tasks in partially known
maps (initial steps)
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Challenges

 When to resynthesize

 What to resynthesize




Progress

* When to resynthesize et
— When discrete abstraction changes \_
— Sensor based (Current work)




 What to resynthesize

Progress -

— “remember” current state H """"""
New Initial state

— Add safety and liveness
Quantifiers over regions, add LTL formulas

— Reorder goals

Breadth/Depth first




Removing ‘

Walls

Patrol the rooms continuously
If you see a cone stop and raise the flag

Sarid, Xu, KG, submitted
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