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Pixelated State Data 200

/

Storing, for a current sequencing cycle of a sequencing run, respective
current intensity values for respective pixels in a plurality of pixels
202

Y

Storing, for previous sequencing cycles of the sequencing run that
precede the current sequencing cycle, sequences of respective previous
intensity values for the respective pixels
212

Generating respective current state values for the respective pixels in
dependence upon (i) the respective current intensity values, and (ii)
respective previous intensity values in the sequences of respective

previous intensity values
222

Generating base calls for the current sequencing cycle in response to
processing (i) the respective current intensity values, and (ii) the
respective current state values
232
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Base Call-Directed State Generation 1600
For a given pixel, access channel-wise active (ON) and inactive (OFF)

classifications underlying bases called in previous sequencing cycles
1602

Y

For the given pixel and a current sequencing cycle, accumulate channel-
wise summary statistics for per-channel active (ON) states and inactive
(OFF) states based on the channel-wise active (ON) and inactive (OFF)
classifications
1612

For the given pixel and the current sequencing cycle, combine the
accumulated channel-wise summary statistics for the per-channel active
(ON) states and inactive (OFF) states with current intensity channels of

the given pixel
1622

Y

Generate at least one base call for the current sequencing cycle based
on the combination of the accumulated channel-wise summary statistics
for the per-channel active (ON) states and inactive (OFF) states and the
current intensity channels of the given pixel
1632

Figure 16
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Base Call-Directed ON and OFF State Generation 1700

Y 1754 1756
( {

Pixel P Channel 1 ! Channel 2
Cycle 1 Base Call G OFF x_I'E OFF yf
Cycle 2 Base Call C OFF xg ON y2'D
Cycle 3 Base Call T ON xg ON yg
Cycle 4 Base Call A ON xf OFF yf
Cycle 5 Base Call C OFF XISD ON yg
Cycle 6 Base Call G OFF » OFF y!
Cycle 7 Base Call T ON x_/"? ON y_/"?
Cycle 8 Base Call A ON xg OFF y§
Cycle 9 Base Call C OFF x9'5 ON yg
Cycle 10 Base Call T on X ON yf ;

10
Figure 17A

f= AVG, MAX, MIN, EXPWEGAVG, MOVAVG,
EXPMOVAVG, STDEV

Per-Channel State Calculation for Cycle 11

Channel 1 INACTIVE P P P P P }
(OFF) State 1702 f{ X1,X2,X5,Xg , Xg
Channel 1 ACTIVE 1712 f{ xP xP XP Xp Xp }

(ON) State 3:%4,*7,%8,%10
Channel 2 INACTIVE 1722 P P P P

(OFF) State f{ Y1.Y4.Y6.Y8 }
Channel 2 ACTIVE 1732 f{ p P P P P P

17(64 17(66 Figure 17B
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1702 1712 1722 1732
P P
11 Y 1

Figure 17C
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OFF State Update 1800
1854 1856
\ \
1 1
Pixel P Channel 1 Channel 2
P P
Cycle 11 Base Call G OFF x OFF vy
11 11

Figure 18A

Per-Channel State Cal

f:

culation for Cycle 12

AVG, MAX, MIN, EXPWEGAVG, MOVAVG,
EXPMOVAVG, STDEV

Channel 1 p
INACTIVE (OFF) | _~1802 f{ &,xﬂ }
State 7
Channel 1
ACTIVE (ON) State 4~ 1812 1712 (no change)
Channel 2 p
INACTIVE (OFF) |~ 1822 f{ 1722,y }
State
Channel 2 |~ 1832 1732 (no change)

ACTIVE (ON) State -

Figure 18B

1864 1866
( (
1 1
Cycle 12| Channel 1 Channel 2
1802 1812 1822 1832
P P
X y

12 12

Figure 18C
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ON State Update 1900
1954 1956
{ {
1 ]
Pixel P Channel 1 Channel 2
P P
Cycle 12 Base Call T ON x ON vy
12 12

Figure 19A

f=AVG, MAX, MIN, EXPWEGAVG, MOVAVG,
Per-Channel State Calculation for Cycle 13 EXPMOVAVG, STDEV
Channel 1
INACTIVE (OFF) | _~~1902 1802 (no change)

State i

Channel 1 p
ACTIVE (ON) | ~—1912 f{ 1812 ,x,

State
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INACTIVE (OFF) | ~1922 1822 (no change)

State

Channel 2 P
ACTIVE (ON) | ~1932 f{ 1832y,
State
Figure 19B
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ON and OFF State Update
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Figure 20A
f=AVG, MAX, MIN, EXPWEGAVG, MOVAVG,
Per-Channel State Calculation for Cycle 14 EXPMOVAVG, STDEV
Channel 1
INACTIVE (OFF) | ~~2002 1902 (no change)
State T
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Exponential Weighted Averaging 2100

For a given pixel, accumulate summary statistics for historic intensity values from
previous sequencing cycles
2102

For the given pixel, initialize a starting exponential weighted average based on the
accumulated summary statistics
2112

For the given pixel and a current sequencing cycle, determine a current exponential
weighted average based on a weighted combination of the starting exponential
weighted average and a current pixel intensity value
2122

Y

Use the current exponential weighted average as current state value for base
calling at the current sequencing cycle
2132

A 4

For the given pixel and a next sequencing cycle, determine a next exponential

weighted average based on a weighted combination of the current exponential
weighted average and a next pixel intensity value

2142

Use the next exponential weighted average as next state value for base calling at
the next sequencing cycle
2152

Figure 21
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Per-Channel Exponential Weighted Averaging 2200

pd

For a given pixel, accumulate channel-wise summary statistics for per-channel
historic intensity values from previous sequencing cycles
2202

For the given pixel, initialize, for each channel, a pair of starting active (ON) and
inactive (OFF) states based on the accumulated channel-wise summary statistics
2212

Y

For the given pixel and a current sequencing cycle, attribute, on a channel-wise
basis, current channel intensity values to the starting active (ON) states or the
starting inactive (OFF) states based on comparison of the current channel
intensity values to the pair of starting active (ON) and inactive (OFF) states
2222

For the given pixel and within a given channel, use exponential weighting
average to update an attributed state based on a weighted combination of a
current channel intensity value and a previous state value of the attributed state
2232

For the given pixel and within the given channel, maintain an unattributed state
from a previous state value of the unattributed state
2242

Figure 22
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Base Call-Directed Per-Channel Exponential Weighted Averaging 2400

For a given pixel, accumulate channel-wise summary statistics for per-channel
historic intensity values from previous sequencing cycles
2402

For the given pixel, initialize, for each channel, a pair of starting active (ON) and
inactive (OFF) states based on the accumulated channel-wise summary statistics
2412

For the given pixel and a current sequencing cycle, attribute, on a channel-wise
basis, current channel intensity values to the starting active (ON) states or the
starting inactive (OFF) states based on channel-wise active (ON) and inactive

(OFF) classifications underlying a current called base
2422

Y

For the given pixel and within a given channel, use exponential weighting average
to update an attributed state based on a weighted combination of a current channel
intensity value and a previous state value of the attributed state
2432

Y

For the given pixel and within the given channel, maintain an unattributed state from
a previous state value of the unattributed state
2442

Figure 24
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Base Call-Directed State Generation for Non-Cluster Pixels 2600

/ o

For base call-directed state generation,

For pixels containing cluster For pixels NOT containing
centers cluster centers
(cluster pixels) (non-cluster pixels)
2602 2608
e e —— e e —
A 4 A 4

Use state data of nearest
cluster pixels to generate

Use previous base calls of state data for the non-cluster
clusters to generate state N pixels
data for the cluster pixels 7 2618
2612
Or

Use average state data of all
other cluster pixels to
generate stat data for the
non-cluster pixels
2628

Figure 26
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Per-Cluster Pixel-Based State Generation 3100

e

For a given cluster, identify at least one pixel containing a center of
the given cluster
3102

Accumulate summary statistics of historic feature values of the
identified pixel for use as state data for the given cluster
3112

Y

Identify spatial features generated by the spatial logic that
correspond to the identified pixel
3122

Y

Append the state data of the given cluster with the identified spatial
features for processing by the temporal logic

3132

Figure 31
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Per-Cluster Spatial Features-Based State Generation 3200

e

For a given cluster, identify at least one pixel containing a center of
the given cluster
3202

Identify spatial features generated by the spatial logic that
correspond to the identified pixel
3212

Y

Accumulate summary statistics of historic feature values of the
identified spatial features for use as state data for the given cluster
3222

Y

Append the state data of the given cluster with the identified spatial
features for processing by the temporal logic

3232

Figure 32
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Per-Cluster Interpolated Features-Based State Generation 3300

e

Interpolate cluster intensities from pixel intensities using cluster
locations and interpolation logic (e.g., linear, bilinear, bicubic
interpolation)

3302

Identify spatial features generated by the spatial logic on a cluster-
by-cluster basis
3312

Y

Accumulate summary statistics of historic intensity values of the
interpolated cluster intensities for use as state data for clusters
3322

Y

Append the state data of the clusters with the identified spatial
features for processing by the temporal logic

3332

Figure 33
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Per-Cluster RTA Coefficients-Based State Generation 3400

e

For a given cluster, access intensity variation correction
coefficients (e.g., amplification coefficient, channel-specific offset
coefficients) generated by a linear model
3402

Use the intensity variation correction coefficients as state data for
the given cluster
3412

Y

Identify spatial features generated by the spatial logic that
correspond to at least one pixel containing a center of the given
cluster
3422

Y

Append the state data of the given cluster with the identified spatial
features for processing by the temporal logic

3432

Figure 34
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Per-Cluster Compressed Spatial Features-Based State Generation 3600

-

For a given cluster, identify at least one pixel containing center of
the given cluster
3602

A 4

Identify spatial features generated by the spatial logic that
correspond to the identified pixel
3612

Identify compressed spatial features generated by the
compression logic that correspond to the identified pixel
3622

Y

Accumulate summary statistics of historic feature values of the
identified compressed spatial features for use as state data for the
given cluster
3632

Append the state data of the given cluster with the identified
compressed spatial features for processing by the temporal logic
3642

Figure 36
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Per-Cluster RTA Compressed Features-Based State Generation 3700

e

For a given cluster, access intensity variation correction
coefficients (e.g., amplification coefficient, channel-specific offset
coefficients) generated by a linear model
3702

A 4

Use the intensity variation correction coefficients as state data for
the given cluster
3712

Identify spatial features generated by the spatial logic that
correspond to the identified pixel
3722

Y

Identify compressed spatial features generated by the
compression logic that correspond to the identified pixel
3732

Append the state data of the given cluster with the identified
compressed spatial features for processing by the temporal logic
3742

Figure 37
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Per-Cluster Compressed Pixel-Based State Generation 3800

e

For a given cluster, identify at least one pixel containing center of
the given cluster
3802

Identify spatial features generated by the spatial logic that
correspond to the identified pixel
3812

Identify compressed spatial features generated by the
compression logic that correspond to the identified pixel
3822

Y

Accumulate summary statistics of historic intensity values of the
identified pixel for use as state data for the given cluster
3832

Append the state data of the given cluster with the identified
compressed spatial features for processing by the temporal logic
3842

Figure 38
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