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training a first base caller over cluster intensity images and producing a first trained
base caller that maps the cluster intensity images to base call predictions 1302

beginning with the first trained base caller, executing a loop in which each iteration
uses a starting trained base caller as input and produces a pruned trained base caller
as output, wherein the pruned trained base caller has fewer processing elements than
the starting trained base caller 1312

the cluster feature maps generation step, during forward propagation, processes a
subset of the clusters intensity images through the processing elements of the
starting trained base caller, generates one or more cluster feature maps using each
processing element, and produces the base call predictions based on the cluster
feature maps 1322

A 4

the gradient determination step, during backward propagation, determines gradients
for the cluster feature maps based on error between the base call predictions and
ground truth base calls 1332

the contribution measurement step applies the gradients to respective ones of the
cluster feature maps and generates a contribution score for each of the cluster
feature maps that identifies how much a cluster feature map contributed to the base
call predictions 1342

v
the pruning step selects a subset of the cluster feature maps based on their
contribution scores and produces the pruned trained base caller by removing, from
the starting trained base caller, those processing elements that were used to
generate the selected subset of the cluster feature maps during the forward
propagation 1352

the retraining step further trains the pruned trained base caller over the cluster
intensity images and makes the pruned trained base caller available for a successive
iteration as the starting trained base caller 1362

terminating the loop after n iterations and using the pruned trained base caller
produced by the nth iteration for further base calling 1372

FIG. 13
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training a first base caller over cluster intensity images and producing a first trained
base caller that maps the cluster intensity images to base call predictions 1402

beginning with the first trained base caller, executing a loop in which each iteration
uses a starting trained base caller as input and produces a pruned trained base caller
as output, wherein the pruned trained base caller has fewer processing elements than
the starting trained base caller 1412

the cluster feature maps generation step, during forward propagation, processes a
subset of the clusters intensity images through the processing elements of the
starting trained base caller, generates one or more cluster feature maps using each
processing element, and produces the base call predictions based on the cluster
feature maps 1422

the contribution measurement step generates a contribution score for each of the
cluster feature maps that identifies how much a cluster feature map contributed to the
base call predictions 1432

the pruning step selects a subset of the cluster feature maps based on their
contribution scores and produces the pruned trained base caller by removing, from
the starting trained base caller, those processing elements that were used to
generate the selected subset of the cluster feature maps during the forward
propagation 1442

the retraining step further trains the pruned trained base caller over the cluster
intensity images and makes the pruned trained base caller available for a successive
iteration as the starting trained base caller 1452

terminating the loop after n iterations and using the pruned trained base caller
produced by the nth iteration for further base calling 1462

FIG. 14
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