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CONFIGURE CE INSTRUMENT
OPERATING PARAMETERS

v

LOAD FLUORESCENTLY LABELED
BIOLOGICAL SAMPLE INTO
INSTRUMENT

l

APPLY VOLTAGE FROM POWER
SOURCE TO ELECTRODES IN BUFFER

v

DETECT FLUORESCENT SIGNAL
FROM FLUORESCENTLY LABELED
BIOLOGICAL SAMPLE PASSING
THROUGH
OPTICAL SENSOR

v

AGGREGATE RAW IMAGE DATA FROM
OPTICAL SENSOR AT COMPUTING
DEVICE

v

PROCESS AGGREGATED SAMPLE DATA
UTILIZING DEEP LEARNING NEURAL
NETWORK AND SEQUENCE ANALYSIS
ALGORITHMS

312

v

DISPLAY PROCESSED DATA AS
BASECALL SEQUENCE AND
ELECTROPHEROGRAM IN DISPLAY
DEVICE
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Start with empty basecall _/
sequence as initial candidate

' o

Iterate over all scans in CTC
scan labelling probabilities

l

At each scan, extend each
candidate basecall sequence with
all possible labels (bases or blank)

and score them by incorporating
the scan labelling probabilities of
the extended label at that scan.

l

size subset of extended
candidates (prefixes) with
the K (beam width) highest
scores

810

At each scan, save the fixed- 840

Create and save a separate candidate
subset of all the top candidates at each
scan during the beam search, where at
scan t, the candidate with the highest
score is saved to the candidate subset if it
is different from the top candidate at
previous scan t-1

After the last scan, return the basecall
sequence with the best score as the final
basecaller result and the candidate subset
of the top candidates saved at each scan
during the beam search
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Start with the first basecall in
most likely sequence y found by
decoder
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Tterate over all basecalls in sequence y
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At each iteration i,
search sub-sequence y’-iin
the candidate subset

'

Determine scan range by finding begin
and end scan for y

|

find the scan position with the peak scan
labelling probability as the scan position
for the basecall yi

Search within the defined scan range to ’

After the last basecall, 960
return the begin and end
scans and scan position for
each basecall
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RECEIVE DATASETS
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1050 LOSS AGAINST THE MINI-BATCH OF TRAINING SAMPLES
EVALUATE USING SEPARATE VALIDATION DATASET AND SAVE
1075 TRAINED MODEL AT PREFIXED INTERVALS

/ \
1OV PREFIXED NUMBER OF
TRAINING STEPS PERFORMED OR VALIDATION LOSS AND
\ ERROR RATE HAS STOPPED DECREASING?
/
YES

EVALUATE THE SAVED TRAINED MODELS TO SELECT THE TRAINED
/7 MODELS WITH MINIMUM VALIDATION LOSS OR ERROR RATE AS
1026 THE BEST TRAINED MODELS
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1110
Receive large annotated dataset
for QV training
1120

Utilize trained network to compute CTC
scan labelling probabilities, basecalls,
and basecall scan positions for each base
in training datset

'

Assign all basecalls in training dataset 1130
into two categories of correct and incorrect,
basecalls
1140
Compute feature vector for each basecall \/

1150

Group basecalls in training dataset into J

cuts which equalize histograms for each

feature and compute empirical error rate
for each cut

Construct QV lookup table to | 1160
assign QV to each basecall,
where each line has a feature J
vector as the key and an
associated QV value
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