











bacterium white blood c. clump yeast

path. cast non squam. epith. c.

squam. epith. c. white blood c. mucus







o |

alder ash aster. myrtle chenop. elm cypress

palm pecan pine plane t. poplar sycam. umbel.







orig. pecan

orig. ru

imex

TRUE CLASS

Points in feature space <F1,F2>

o
2500 o 1
o
o o
2000 o
00
%
& 4
& 1500 o
o
1000 4
500 1
.
3

average ER = 10.2%

b 4.4 0.6 01 02 27 92.1
plan - 025 042 023 .06 ._4 029
pec - 09 16 97.5

oak|-0:1 026 PYAY . .06 .07 102
aml 25 89.6 45 32 0.2
ash[-0-0 ‘-7 P 622 624 522 048

L L L L L L
UNK ash elm oak plan rum

pec
ESTIMATED CLASS



TRUE CLASS

Graphic representation of confusion matrix - av. test ER = 7.6
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TRUE CLASS

Graphic representation of confusion matrix ER = 21.5%
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Scatter plot: training vs test
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Scatter plot: validation vs test
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Graphic representation of confusion matrix - av. test ER = 7.8%
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Graphic representation of confusion matrix - av. test ER = 8.2%

ESTIMATED CLASS

s = 0.7% (ERp = 7.6%) av. train. ER = 5.2%

s = 0.8% (ERp = 8.0%) av. train. ER = 6.6%

MUC - 0.0 :.0.8
WBC - .09....08 ...06

SQE [~ -0.4 :0.2

SPR ;0.8 .0.4 0.2. 625

RBC [~ :0.2... 4.5

NSE - @54 .13 g4l

NHL 0.5 1.5 0.7 0.3 5.0

HyL (0.1 +0.2 . 0.0 0.0 .1 2.4 0.0 :0.9 +0.2 0.1
CRS - 0.5 0.2 3.3 91.7 0.8 2.3 0.3 0.3 0.1 0.6

yct .0.4 .2.0‘0 2.0 .10 +0.8 .0.3 .0.6 0.0 «0.9
wclo.a ‘o .0.9 0.1 0.0 425 &35 +1.9 .08

BAC Q.O‘B 21.2 .0.7.....0.1 2.3

i i i i i i i i i i i i
UNK BAC wc YcC CRs HYL NHL NSE RBC SPR SQE  WBC  MUC

ESTIMATED CLASS



TRUE CLASS

Graphic representation of confusion matrix - av. test ER = 8.6% s = 0.8% (ERp = 8.5%) av. train. ER = 6.5%
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av.test ER =12.2% s = 0.8% (ERp = 11.7%)
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av.testER=11.7% s =0.9% (ERp =11.3%) av.train ER =7.4% s = 0.6% (ERp = 7.4%)
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av. test ER = 10.4% s = 1.1% (ERp = 10.2%)
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Graphic representation of confusion matrix - ER = 19.2% (ERp=19.6%)
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train. and test manually collected pollens : avER = 18.7% (ERp=17.3%)

oak 2.8

c.elme— l'o

TRUE CLASS

ash —

@ 43

18.2

®-

1

e 35

76.9

@ 117

1

9.3

3.8

TRUE CLASS
o
-4
3
T

ash

c.elm
ESTIMATED CLASS

train. and test air sampler pollens - avER = 25.7% (ERp=28.8%)
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train. and test manually collected pollens - avER = 6.3% (ERp=6.3%)
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train. manually collected pollens, test air sampler pollens: avER = 50.5% (ERp=49.8%)
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100 experiments: estimated ER for train and test on air sampler pollen grains 0.15
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(true class, estimated class, prob.)

(1,99) | 21182) | (3457 | 4,372) | (5999 | (6564) | (7.288) | (8499 | (9.196) | (10,579 | (11,2,50)

(1,580) | (2,11,73) | (3.11,100) | (4.3.93) |(56,100) | (6,2,42) | (7.23) | (84.63) | (9.682) | (10,6,99) | (11,2,51)

(1,9.62) | (2,7,89) | (311,78) | (4,7,53) | (5,10,89) | (6,594) | (7.2,76) | (811,85) | (9,5,97) | (10,7,36) | (11,2,98)

(2,1159) | (3.4.81) | (4,9,100) | (56,54) | (6,10,75) | (7.2,88) | (811,89) | (9.3.39) | (10,2,97) | (11,3,65)

(2,7,93) | (3.2.67) | (47.100) | (56100) | (6,10,1) | (7.255) | (84,72 (11,2,75)
(2792 | G751 | 473 (5.9.15) | (6:3.62) | (7,246) | (8,4,0) (11,7.85)
(2,10,53) | (3,4,58) (5,6,96) | (6,562) | (7,459 | (8,11,99) (11,1,65)
(3,2,61) (7,6,14) | (8,11,68) (11,2,97)

(7.6,13) | (8,4,91) (11,4,65)

(11,8,96)

1:Bact | 2: Wh. Celi3: Clumpg 4: Crystal 5: Hyal | 6:Nhyal| 7:NSE |8: Red Bl.| 9: Sperm.10: Sq. | 11: Wh. BI. 12: Mucus
Clumps | Ysts Cells Epitel. Cells




(index class, index images in data set)

(2,593) (2,973) (2,594) (2,530) (7,892) (7,442) (1,172)
(2,886) (2574) (2.828) (2,820) (11,412) (11,933) (11,317)
(3,916) (3,741) (3733) (3,792) (4,915) (4,739) (4,413)
(4,566) (46) (4323) (4,767) (7.824) (7,631) (7,628)
(5,939) (5,257) (5,668) (5.892) (6,266) (6,852) (6,363)
(6,414) (6,341) (6,570) (6,627) (5,23) (5,905) (5523)
(7.6) (7.11) (7,143) (7,551) (2,961) (2.300) (2.828)
(7.270) (7.119) (7,399) (7,826) (4,661) (4,761) (4,705)
(7,248) (7.582) (7,695) (7,661) (6,500) (6,814) (6,13)
(8,509) (8,916) (8,964) (8,970) (11,817) (11,327) (11,493)
(10,300) (10,421) (10,989) (10,707) (6,630) (6,568) (6,572)
(11,483) (11,170) (11,301) (11,795) (2,805) (2522) (2573)

CENTRAL COLUMN: not correctly classified images
FIRST THREE COLUMNS: nearest images belonging to the true class
LAST THREE COLUMNS: nearest images belonging to the estimated class
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Error rate as a function of threshold o
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TRUE CLASS

av. test ER = 50.4% s = 6.7% (abs. ER = 85.5%)
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TRUE CLASS

av. test ER = 31.4% s = 7.4% (abs. ER = 12.4%)
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