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In [1, 2], we have proposed to extend the Taylor expansion method [4] for the analysis of

the bounce back boundary condition in the particular case of the d2q9 lattice Boltzmann

scheme [3] for a bottom boundary. In this contribution, we apply the same methodology

to analyze so so-called �anti bounce back� boundary condition [5], a standard procedure to

impose a pressure boundary condition.

We consider the linear d2q9 scheme with a particle distribution f and associated moments

m ≡M f classically denoted as ρ, Jx, Jy, e, XX, XY, qx, qy, ε. The space-time lattice with

space step ∆x and time step ∆t de�nes the mesh velocity λ ≡ ∆x
∆t
. The three �rst moments

are conserved. The equilibrium values of the nonconserved moments satisfy eeq = αλ2 ρ,

XXeq = 0, XY eq = 0, qeq
x = −λ2 Jx, q

eq
y = −λ2 Jy and εeq = β λ4 ρ.

At a right boundary at abscissa L where the density ρL is given, and in consequence the

pressure due to the relation p ≡ α+4
6
λ2 ρ, the anti bounce back boundary condition expresses

that the incoming particles f3, f6 and f7 are simple a�ne functions of the corresponding

outgoing particules f ∗
1 (x), f ∗

8 and f ∗
5 after relaxation:

f3(x, t + ∆t) = −f ∗
1 (x) + 1

18
(α − 2 β − 4) ρL, f6(x, t + ∆t) = −f ∗

8 (x) + 1
18

(2α + β + 4) ρL,

f7(x, t+ ∆t) = −f ∗
5 (x) + 1

18
(2α + β + 4) ρL.

As in [1, 2], we represent the time iteration of the lattice Boltzmann scheme with an algebraic

expression taking into account both internal and boundary schemes and we conduct the

analysis with the methodology developed previously. We obtain a description of the anti

bounce back boundary condition at various orders. Technically, we have to solve a ill-posed

linear system with a kernel of dimension 2. Two compatibility conditions are associated with

this ill-posed linear system and the solution is de�ned up to a space of dimension 2. As a

consequence, the conserved momentum (Jx, Jy) remains unde�ned at order zero. At �rst

order, one of the compatibility conditions can be expressed as ∂xJy+∂yJx = O(∆t). We will

emphasize during the conference how this last di�erential condition has to be interpreted.
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