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Evolutionary Learning
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Evolutionary Learning uses evolutionary
algorithms to optimize model parameters
in machine learning.
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[1] Big data and big business: Should statisticians join in? D. Walker and K. Fung
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GAs are first proposed by Professor
John Holland in 1975.
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Intelligent Evolutionary Algorithm (IEA)’f % %“IEEE Trans. Evolutionary Computation (i 3 7
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experiments
Applications
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2020-2024& 238 % &3 H CAGR=10%

The market will be ACCELERATING

growing at a CAGR of over 10%

The market is FAIRLY FRAGMENTED with

many players occupying the market share

|

Eqﬁg EqﬁE BRE

READ THE REPORT:

GLOBAL GREENHOUSE HORTICULTURE
MARKET 2020-2024

The year-over-year growth rate
for 2020 is estimated at

\10.11%

INCREMENTAL
GROWTH » .

$17.49 bn

96%

of the growth
will come from

EUROPE

one ofthe KEY DRIVERS
for this market will be the
IMPROVEMENTS IN C02
EXTRACTION TECHNOLOGIES
FOR GREENHOUSES a

17’000+ reports covering niche topics
TN W

INDUSTRIALS

Read them at:
www.technavio.com
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1A46L
1A47L
1A48L
1A49L
1A50L
1B45L
1B46L
1B47L
1B48L
1B49L
1C46L
1C47L
1C48L
1C49L
1C50L
1D46L
1D47L
1D48L
1D49L
1D50L
2A46L
2A4TL
2A48L
2A49L
2A50L
2B46L
2B47L
2B48L
2B49L
2B50L
2C46L
2C47L
2C48L
2C49L
2507

=Y

HESH

1.465
1.59875
1.665
2.445
1.695
1.42375
1.88625
2.32875
2.0175
1.35125
1.89
2.11625
2.12
2.2725
1.4725
1.48375
2.415
1.70625
2.16125
1.77375
1.41
1.7325
1.555
1.765
1.74875
1.46
1.5375
1.58125
1.40875
2.06875
1.5175
1.9075
1.68875
1.55875
1 RO75

Ca (%)

3.4825
2.9275
3.045
2.705
3.0825
2.5575
2.57875
3.1425
2.5575
2.4275
6.41625
6.4125
5.35875
5.6925
5.8125
2.475
2.76125
2.94875
2.745
2.9575
3.465
2.61625
3.49875
3.32875
2.62875
3.285
3.44
3.4225
3.3175
2.6875
5.77125
5.55375
5.52
5.56125
5 7378

0.5475
0.63625
0.59625

0.5775
0.51125

0.6175
0.56125
0.56125

0.4225
0.53875
0.32375

0.4275

0.455
0.55125
0.515
0.59625
0.59625
0.5675
0.47
0.455
0.505
0.39625
0.42875
0.55
0.60625
0.50625

0.4525
0.46625

0.49
0.54875

0.5125

0.4325
0.34125

0.375
0O 43195

it

\)

Mg (%) P (%)

0.241778
0.217729
0.150904
0.200893
0.221891
0.399738
0.504488
0.43816
0.398381
0.365046
0.221623
0.278173
0.2391
0.230624
0.235798
0.368531
0.331488
0.373236
0.317594
0.314501
0.264444
0.231923
0.207266
0.22167
0.160216
0.400948
0.362649
0.364856
0.334096
0.370646
0.23608
0.223558
0.283374
0.260219
0 254700

T

N\

y /

)

VAR -
Fe mg/lL. Mn mg/LL Cumg/LL Zn mg/L
(ppm) (ppm) (ppm) (ppm)
30.5 1380 4 33.625
58.125 1672.5 4 35.25
69.875 1778.75 2.875 46.75
58.5 900 2.75 45.875
99.5 647.5 3.75 147.875
66.25 621.25 1.25 28.375
60.25 627.5 2.25 30.625
49.75 546.25 2.5 35.125
96.625 431.75 2.5 32.375
53.625 450 2.25 33.375
50.25 1190 3.25 21
42.75 1160 3.375 19.5
67 1061.25 3 19.625
60.25 776.25 2.875 20.75
44.125 898.75 2.875 19.5
54.5 645 2.75 27.625
42.625 818.75 2.625 27
54.125 802.5 2.5 25.375
50 681.25 2.625 24.5
44.875 598.75 2.125 25.625
34.875 1011.25 4.5 31.5
34.125 952.5 4.25 56
27.625 1066.25 2.875 37.875
24.25 992.5 2.25 83.375
49.625 1241.25 2.625 43.75
34 711.25 3.25 34.875
46.625 688.75 1.625 30
34.75 900 2 25.125
33.25 853.75 2.625 32.25
26.125 925 2.5 36.375
33.875 990 2.75 25.25
27.125 873.75 3.5 21.875
29.75 747.5 4.625 26.875
28.875 907.5 2.5 29.875
7 057 § 2 7% IR K5

N %

1.477
1.498

1.37
1.546
1.461
1.844
2.316
2.011
1.854
1.895
1.559
1.619
1.686
1.389
1.432
1.915
2.027
2.053
2.079
2.099
1.544
1.406
1.654
1.582
1.359
1.871
1.921
1.822
1.715
2.021

1.51
1.507
1.672
1.674
1 8569

C%

44.492
44.059
44.084
42.509
45.433
44.074
45.118
44.616
45.086
44.927
42.773

42.08
42.716
42.199
42.736
44.794
44.874
44.421
44.209

44.73

44.56
45.472
44.949
44.471
44.591
44.478
44.773
44.879
44.376
45.144
42.926
43.272
43.316

42.78
A0 ORA

C/N

30.12322
29.41188
32.1781
27.49612
31.09719
23.9013
19.481
22.18598
24.31823
23.70818
27.43618
25.99135
25.33571
30.38085
29.84358
23.39112
22.13814
21.63712
21.26455
21.31015
28.8601
32.34139
27.17594
28.11062
32.81163
23.77231
23.30713
24.63172
25.87522
22.33746
28.42781
28.714
25.9067
25.55556
77 J1RK87

HEREnEE

55.2
50.7
47.8
38.5
49.2
54.4
53.8
56
57.6
44.4
53.4
41.4
52
49.4
46
62.2
47.5
58.4
54.3
56.4
52.4
55.9
44.6
53
45.8
59.1
59.8
61.9
55.2
46.2
56.4
59.2
1%4.3
44.1
6R 7
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2 st ] =X >
éf‘/&imﬁ S|
) v F
W 7] B R BRE - F YR k& 4 i S(
(= ~ &) (1‘&5“ &) (=< ~ 1&]) o~ AR])
A 31.92 27.03 94.30 56.12 50859 | 400.09 2057 11.49
B 30.70 26.30 91.94 54.39 53940 | 39490 | 167.25 153
C 32.75 25.55 97.15 57.35 57786 | 26227 | 56417 294
D 31.92 26.87 94,56 57.85 54827 | 416,09 75.85 161
all 32.75 2555 97.15 54.39 57786 | 26227 | 564.17 161
CARERAGE=RE S DY ACEINE 3 I T (S R e FE i G
7] A~ PUR) i~ R) BRI FR) | B FEL
)
A | 2007 | 091 | 197 | 8055 | 650 | 224 | 4418 | 1983 | 143 | 2413 | 638 | 0.08
B | 2863 | 090 | 200 | 77.96 | 644 | 224 | 4560 | 2619 | 167 | 37.93 | 1200 | 0.0
C | 2832 | 087 | 188 | 8493 | 637 | 214 | 4728 | 4403 | 201 | 4541 | 66.66 | 0.90
D | 2897 | 080 | 189 | 8321 | 526 | 202 | 471.0 | 24.77 | 164 | 3890 | 11.05 | 0.4
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685.6 uM
+165.5 uM 6000
B | . 5088mg /100g
= % 5000
% - % 4000
5 w =
= - % 3000
% ” % 20 | 1621mg /100g
i &
100 I
0 0
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Pathological section HE Stain image
whole scanner

Prediction Model (output)

£, £ f5 f, f Y

L I N I e B
High dimension (n), insufficient samples (p), [
label uncertainty (YY) and strong interaction | =~

— 1. Image features )

. Gene expression values “
Spectrum values :
Biomedical values

|
|
|
|
s, I
|
|
|
|
|

DNA sequencer )) Expression data
& microarray

412}
. _ CKD signature discovery
Cancer metastasis

Survival time
CKD occurrence
Biomedical values

-" "'_i rmh

44”;

Survival time prediction
and signature discovery

PONE AON

3D spectrum

Biomedical databases S —
TCGA, GEO,NHRI ... Excel Table X={f, T2, ... fm}

Problem dependent : Problem independent : a set of biomarkers!

_____________s.__________
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