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Aims

Ambient air pollution causes about 4 million deaths

annually [2]. Recent progress in low-cost sensors [3]

means that more and denser monitoring networks

can be set up.

We are interested in this research question:

Q: Can Bayesian optimisation and low-cost

sensors efficiently monitor urban air

pollution?

Data

Figure 1: Left and Middle: Example data from the EU Copernicus project, from the Strong (high pollution) and

Selection (assorted pollution levels) subsets. Right: Example data from the London Air Quality Network [4].

Results

Figure 2: Hierarchical models in blue, simpler BO models in orange (†) and random sampling in grey. x̂: Estimated maximiser, x∗
: True maximiser, ŷ: True value at esimated

maximiser, y∗
: True value at true maximiser. Values given as means over test sets. Left and middle: Copernicus data. Right: London data.

The hierarchical models in blue outperformed random sampling in grey and simpler BO models in orange on the Copernicus data. Our Sum

model performed best on the London data, finding the maxima fastest.

Model

Figure 3: Hierarchical model used on the data.

Conclusion

Bayesian optimisation can successfully

solve the problem, outperforming basic

baselines.

Method

Figure 4: τ is the

distance between

two locations. τ̃ is

the part of τ or-

thogonal to wind

direction γ .

GAUSSIAN PROCESSES:

We compare three covariance functions (yellow box),

built from two base ones: RBF, kR,i(τ ), and Wind,
kW,i(τ ) = kR,i(τ̃ ) [5].

k RBF-RBF (τ ) = kR,1(τ ) + kR,2(τ )
k RBF-Product (τ ) = kR,1(τ ) + kR,2(τ )kW,3(τ )

k Sum (τ ) = kR,1(τ ) + kW,2(τ )

HYPERPARAMETERS:

Hyperparameter samples are generated using

MCMC, and importance weighting is used to fit to

the test data.
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