
Excerpts employed for writing the formal specifi-
cation of the uterine contractions of labour case
study

The excerpts from the referenced paper [1] employed for writing the formal
specification of the uterine contractions of labour case study, together with the
derived natural language and formal PBLMSTL statements are provided below.

Property 1

Excerpts

As indicated by the first rule in the “Formal presentation of the rules of
the simulation” subsection of [1] the intrauterine pressure (pressure) is com-
puted as the sum of all contractile activities (act) divided by the total number
of regions (#regions) and their corresponding constant anatomic sensitivities
(anatomysens):

pressure(t) =
∑

act(i, j)/(#regions ∗ anatomysens(i, j)),

where t represents the current timepoint, respectively i and j encode Ox and
Oy coordinates in the discretised 2D spatial domain.

Since both the total number of uterus regions and the associated anatomic
sensitivities are constant throughout individual model simulations, the intrauter-
ine pressure is directly proportional to the contractile activities of the uterus
regions.

Derived natural language statement

The probability is greater than 0.9 that the intrauterine pressure increases/de-
creases with the contractile activity of uterine regions. The corresponding
rephrased natural language statement is that the intrauterine pressure {Pressure}
(corresponding to scale and subsystem Organ.Uterus) increases/decreases with
the contractile activities (denoted in PBLMSTL as densities) of the uterus re-
gions (corresponding to scale and subsystem Tissue.ContractileActivity) with
probability greater than 0.9.
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PBLMSTL statement

P > 0.9 [G [1, 329] (((d({Pressure}(scaleAndSubsystem =

Organ.Uterus)) > 0) ∧ ((d(sum(density(filter(

regions, scaleAndSubsystem =

Tissue.ContractileActivity)))) > 0))) ∨
((d({Pressure}(scaleAndSubsystem =

Organ.Uterus)) < 0) ∧ ((d(sum(density(filter(

regions, scaleAndSubsystem =

Tissue.ContractileActivity)))) < 0))) ∨
(d({Pressure}(scaleAndSubsystem =

Organ.Uterus)) = 0))]

Property 2

Excerpts

“When a region is experiencing an action potential burst, the contractile activity
is calculated by multiplying the passive tension by the action potential multiplier
(a factor > 1)” [1].

“We assume that action potential bursts enhanced contractile activity via a
multiplication factor (the action potential multiplier)” [1].

Derived natural language statement

The probability is less than 0.1 that the intrauterine pressure decreases when
the entire uterus experiences an action potential burst. The corresponding
rephrased natural language statement is that the probability is less than 0.1
that the intrauterine pressure {Pressure} (corresponding to scale and subsys-
tem Organ.Uterus) decreases when the entire uterus comprising all 16 regions
(corresponding to scale and subsystem Tissue.BurstActivity) experiences an ac-
tion potential burst.

PBLMSTL statement

P < 0.1 [F [1, 329] ((d({Pressure}(scaleAndSubsystem =

Organ.Uterus)) < 0) ∧
(min(area(filter(regions, scaleAndSubsystem =

Tissue.BurstActivity))) = 16))]

Property 3

Excerpts

“When a region is in the refractory period, the tension” (or pressure) “is de-
creased by multiplying the passive tension by a factor < 1 (refractory multi-
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plier)” [1].

Derived natural language statement

The probability is greater than 0.9 that the intrauterine pressure decreases when
the entire uterus is in the refractory period. The corresponding rephrased nat-
ural language statement is that the probability is greater than 0.9 that the
intrauterine pressure {Pressure} (corresponding to scale and subsystem Or-
gan.Uterus) decreases when the entire uterus comprising all 16 regions (corre-
sponding to scale and subsystem Tissue.RefractoryActivity) is in the refractory
period.

PBLMSTL statement

P > 0.9 [G [1, 329] (((max(area(filter(regions,

scaleAndSubsystem = Tissue.RefractoryActivity))

) = 0)) ⇒ ((d({Pressure}(scaleAndSubsystem =

Organ.Uterus)) < 0) ∨ ((d({Pressure}(
scaleAndSubsystem = Organ.Uterus)) = 0) ∧
({Pressure}(scaleAndSubsystem = Organ.Uterus)

= 0.5))))]
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