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Methodology

Handpump dynamics are a function of a number of
different faclc 4. pump type, pump condition

user's pumping technigue, height and strength. Depth
to water changes pump dynamics as the weight of
pump rods and weight of water in the rising main both
increase with depth

Using data generaled by operational handpumps in
Kenya and a test-bed handpump in Oxford, we
charactensed pump dynamics from acceleration data
generated by a low-cost accelerometer embedded in
the pump handi

3-axis acceleration of Afridev pump handie.

Ne gathered accelerometery data from a test pump
over a period of varying groundwater level

We characterised features of the accelerometer signal
from different pump-user-time combinations using both
th e and < ofile of each period of
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We estimated the e

learning the relationship between measured depth and
the features that were extracted from the waveforms
using a support-vector regressor (SVR). a machine
learning method for learning the mappings between
high-gimensiona of features and an output
measure

To ensure rigour, we used of the data gathered
for training the mode!, hoiding back the remaining 2
for testing and validation. The two charts beiow show
the results for the testing data set against measured
depth

Measured depth [red) vs. predicted depth [black) by spline
[lett] and by recording [right].

These data clearly show that the model tr 3
measured depth for individual spi wit curacy
increasing when predictions are averaged over an
entire recording (around 20 litres of pumping)

it should be noted that in an operational setting, there

will be significantly more penods of pumping than were

used In our experimental work. thereby increasing
accuracy
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Implications
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