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MACHINE
Robot_2
REFINES
Robot_1
SEES
Robot_2_Ctx
VARIABLES ¢, Target, DirectionControl, vC, pC
INVARIANTS
invl1: DirectionControl € R X R
inv2: DeltaNeighborhood(ControllerS peed Limit, DirectionControl, 0 — 0)
invd: pCeER+ S
inv6: [0,¢] € dom(pC)
inv7: vCeR+ S
inv8: [0,t] C dom(vC)
inv11: Direction = DirectionControl
inv12: DeltaApproximation([0,t], AppDelta, pA, pC)
invl3: Vt_-t_€[0,t] = plannar_distance(pC(t_),0 — 0) — minus(Critical Distance — AppDelta) € It
EVENTS
INITIALISATION
THEN
actl: t:=0
act3: pC :={0+ (px0 — py0)}
actd: vC :={0~ (0~ 0)}
act5: Target ;| Target’ € R X R A plannar_distance(Target’,0 — 0) — minus(Critical Distance — Close Enough) € It
act6 : DirectionControl :=0+ 0
END

Behave
REFINES Behave
ANY e2, tp
WHERE
grdl: e2 € DE(S2)
grd2: Solvable([t,p], e2)
grd3: plannar_distance(T arget, pC(t)) = plus(Close Enough — AppDelta) € gt
grdd: tpeR*
grd5: t<tp
grd6:
CBAPsolutionO f FIS(t,tp, [vC pC]", €2, {(vx_+ vy_) = (px_ ~ py_) | plannar_distance(T arget, px_ + py_) — CloseEnough € gt})
WITH
e:
e € DE(S)A
Solvable([t,'],e) A (
VetaA, etaC-
etaA € Rt + S AetaC € Rt + S2A
[0,#] C dom(etaA)A
[0,#'] C dom(etaC)A
solutionOf ([, '], etaA, e)A
solutionOf ([¢,7'], etaC, e2) =
DeltaApproximation([t,t'], AppDelta, etaA, f proj2(etaC))
)
pA’:
pA' € R+ S A[0,'] C dom(pA")A
DeltaApproximation([0,t'], AppDelta, pA’, pC")
THEN
actl:
t,pC,uC :|
pC' €R -+ SA
vC' R+ SA
' =tpA
[0,7] C dom(pC")A
[0,7] C dom(vC")A

CBAPsolutionOf(t,t',[vC pC]T,[vC’ pC'17, €2, {(vx_ — vy_) — (px_+— py_) | plannar_distance(T arget, px_ — py_) — Close Enough &

END

sense_close_enough
REFINES sense_close_enough
ANY next_direction_ctrl , next_target
WHERE
grdl: next_direction_ctrl € RXR
grd2: next_target € RXR
grd3: plannar_distance(T arget, pC(t)) — minus(Close Enough — AppDelta) € leq
grd4 : DeltaNeighborhood(ControllerSpeed Limit,0 — 0, next_direction_ctrl)
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grdS5: plannar_distance(next_target,0 — 0) = minus(Critical Distance — CloseEnough) € It
WITH

next_direction: next_direction = next_direction_ctrl
THEN

actl : DirectionControl := next_direction_ctrl

act2: Target .= next_target
END

transition_change_direction
REFINES transition_change_direction
ANY new_direction_ctrl
WHERE

grdl: new_direction_ctrl € RXR

grd2: DeltaNeighborhood(ControllerSpeed Limit,0 — 0, new_direction_ctrl)
WITH

new_direction: new_direction = new_direction_ctrl
THEN

actl : DirectionControl .= new_direction_ctrl
END

transition_change_target
REFINES transition_change_target
END

actuate_movement
REFINES actuate_movement

ANY tp
WHERE
grdl : plannar_distance(Target, pC(t)) — plus(Close Enough — AppDelta) € gt
grd7: tpeR*
grd8: t<tp
grd9:
CBAPsolutionOf FIS(t,tp, [vC pC]T,
withControl(
[#,p],
SecondOrder2DimensionSystem(
ControlCoef ficient,
DeltaN eighborhood Set(ControllerS peed Limit,0 — 0) X (R X R),
L,
vC(t) — pC(t)
),
PointwiseSlopedControl(
[, 1p],
prjl(DirectionControl), prj2(DirectionControl),
t
)
)

A@C_w pC_) | plannar_distance(Target, pC_) — plus(Close Enough — AppDelta) € gt})
WITH
pA’:
pA' ER + SA
[0,¢] € dom(pA")A
CBAPsolutionO f(
tt,
PA, pA’,
withControl(
(.71,
FirstOrder2DimensionSystem(DeltaN eighborhood Set(S peed Limit,0 — 0),t, pA(t)),
PointwiseControl([t,t'], prj1(Direction), prj2(Direction), t)
)
{px_ > py_| plannar_distance(T arget, px_ + py_) — Close Enough € gt}
A
DeltaApproximation([0,1'], AppDelta, pA’, pC")
THEN
actl :
t,pC,uC :|
pC' €R +» SA
vC'eR -+ SA
t = tpA
[0,#] € dom(pC")A
[0,#] € dom(vC")A
CBAPsolutionO f(
tt,
[vC pCTT,




146 [vC' pC'TT,

147 withControl(

148 [t,7],

149 SecondOrder2DimensionS'ystem(

150 ControlCoef ficient,

151 DeltaN eighborhood Set(ControllerS peed Limit,0 — 0) X (R X R),
152 1,

153 vC(t) — pC(t)

154 ),

155 PointwiseSlopedControl(

156 [1,7],

157 prjl(DirectionControl), prj2(DirectionControl),

158 t

159 )

160 ),

161 {(vC_w pC_) | plannar_distance(T arget, pC_) — plus(Close Enough — AppDelta) € gt}
162 )

163 END

164

165 | END




