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1.1.1 ZEsE

o ;H;J E(_hS)&%% | Molecular weight [Da] l ............................. : 1.5542E+05 ‘
Excluded Volume [A"3] ... - 1.9389E+ 05
® *tj EEXCC]&% -% Partial specific Volume [ml/g] ...ccoveveverrurreneen. :0.7513
N Average electron density [e/AA3] covevrvneene :0.4278
é!'% E' }ﬁ%%ﬁ@é& | Geometric Center ..o e eeeeeseeneseeene : |8.434 16.699 18.221
Shell Rg [A] s :44.31
— Shell Volume TAZ 3T .o - 5.5379E+04
Envelope R [A] suumsmnisamimmsms :37.13
Envelope Volume [A* 3] : 2.57164E+05
| Envelope Diameter [A] ....cocovevverincvnennens :126.6
Shape RG [A] ..o 13742
[T a7y J (e [ 1LY —————————— :37.42
Rg (Atoms - Excluded volume + Shell) [A] ............... : 37.85
Rg from the slope of net intensity [A] ........cc....... . 37.88

Sanple description: Simulated data
Sample: Simulated data o= .5000 me/ml Code: imsin
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° *ﬁ} }i(.hS)ﬁ#}g% Molecular weight [Da] I ............................. : 1.5542E+05
Excluded Volume [A”3] .. 2 1.9389E+05\
® *tj }%EXCC]&%% Partial specific Volume [ml/g] ...ccoveveverrurreneen. :0.7513
Average electron density [e/AA3] covevrvneene 104278
Geometric Center .......ooccveeeeeeeiieiiieenee. ;. 8.434 16.699 18.221
B Y P ———— :44.31 |
Shell Volume TAZ 3T .o - 5.5379E+04
Envelope Rg [A] 313
Envelope Volume [A* 3] : 2.57164E+05
| lflename  mw — Rg - il 0 1 2 3 4 5 6 | Envelope Diameter [A] i :126.6
2 OmSASDJFS 112100 91.77 22.09 224 19680| 0.80814448 0.80898707 0.80484663 0.7984185 0.79712528 0.79047987 0.78611313 ( Shape Rg [A] ..coocorsven .13742
3 1 SASDHMS 112400 64.74 21.13 21.49 25100| 0.76971652 0.76798292 0.76236123 075766367 074991544 0.7425427 0.74412508 ( Electron RQ [A] oo :37.42 )
4 2 SASDFK3 60110 96.08 27.34 273 26090| 0.67799036  0.6672578 0.65814417 0.66122503 0.65042301 0.6418543 0.63239153 ( Rg (Atoms - Excluded VOI.ume o Shel) [A] ..o : 37,85
Rg from the slope of net intensity [A] ........cc....... . 37.88
5 3 SASDQH4 52030 134.3 43.6 404 21790| 049333057 0.49080176 0.4700434 048724445 0.47327863 0.44549868 0.44558989
6 4 SASDLG4 98520 129.9 39.11 39.28 37000, 0.4688347 0.46428509 0.45108711 0.44265879 0.43424079 0.42802348 0.41698797
7 5 SASDDLG 28580 72.08 21.45 22.05 15840| 0.81359533 0.79972371 0.79527888 0.78509058 0.80138104 0.78673474 0.77445931 (
8 6 SASDLF4 98780 127 38.14 383 32710 0.51689538 0.49847993 0.48844196 0.4802685 0.47328696 0.4714164 0.45195697 ( tanple doseription: Sinulated data
9 7 SASDHEG 65980 140.6 32.03 327 29030| 0.60892532 0.60691506 0.60221997 0.59783231 0.58200648 0.58448912 0.56764415 ( Banplss Sinolated deba o= 5000 nwinl Soder P
10 8 SASDJA5 18840 74.97 20.83 22.04 13910, 0.7775656 0.77302582  0.77233381 0.76867597  0.76545905 0.75983773 0.75739642 (
Farent(s) : 53DC sub c0. 5. dat
n 9 SASDBH9 29690 86.22 20.39 23.25 16480 079326426 0.78353156 0.7659252| 0.74244384 0.7357611 0.74594556 0.73654573 T e R
12 10 SASDMHS 63170 170.6 38,55 39.17 29280| 0.59021381 0.58928742 0.58111265 057254679 0.56128004 0.55835307 0.54869029 ( : : :
13 11 SASDQJ4 52070 127.3 37.15 35.19 21040| 046110805 0.45481753 0.45048022 0.4334884 042794436 0.42462203 0.41029567 ( 4. 426161e-03 5. 315200e+01) 1. 537146e+01
14 12 SASDGK2 116200 109.8 33.95 3414 30020] 062632280 0.61019962 0.58455384 0.57536066 0.57573312 0.56295504 0.53488684 ( 4. 828540803 4. 613400e+01] 1. 405585e+01
15 14 SASDMES 122000 136.9 35.56 3556 39440| 053820275 0.5279253 0.52088696 0.5091545 0.50954252 049298539 0.4839564 ( 9.230918e-03 4, 912600e+01) 1. 097266e+01
16 15 SASDC52 72710 189.1 54.11 53.19 22830| 053386207 0.52144085 0.50205164 0.48366914 0.4692818 0.45871338 0.45035546 ( 9. 633296e-03 6. 154400e+01 9. TE1ETEe+00
7 16 SASDJA4 28810 64.85 21.07 21.3 16000| 0.7840213 0.78141186 0.77207436 0.77199228 0.76621591 0.7539625 0.74925657 ( G, 035674e—03 3. 203800e+01 8. 98991 8e+00
18 17 SASDF65 55350 138.2 34.02 34.46 26280| 0.58971022 0.58900757 0.57944579 0.56864233 0.56949937  0.555583 0.54293227 ( 6. 438050103 6. 443400e+01 7. 0526504e+00
19 18 SASDE47 157100 111.9 34.82 34.95 44720| 0.51318927 0.50318545 0.49753029 0.48922762 0.47998827 0.47354112 0.4627815 ( 6. B404202-0% 4. 0R27R0e+01] 6. 20RR34e400
20 19/ SASDCB2 136500 107 33.66 33.86 46810| 0.54216169 0.53241569 0.52408906 0.51736838 0.50848374 0.49888291 0.49113192 7 049A0Te—032 5. 460180e+01| 5. T45TE4e4+00
21 20 SASDECS5 133000 150.7 38.41 38.83 48050| 0.45390205 0.45035416 0.44423579 0.43459601 0.42220857 0.40836221 0.3943458 ( 7 845185003 4. 441620a+01] 5. 1722202400
3. 04T562e—03 0. 2539820e+01 4, B43796e+00
a. 449940e—-03 4. Af1400e+01 G, 931 TAaZ2e+00
3. 852317e—-03 4, 31 8000e+01 G, 6594442400
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MW Dmax Rg R? -1.000
2 e o - ' 2 0.9892 0.9834 -0.975
g 06 A * 30‘5 ‘. . gu.s .... o . = -0.010
S 0.4 g " L4 N E a e . -0.950
g 2 % : % 0.4 x |
g oo g0 3 . g- 08998 0.9356 0.9446 -0.925 SaRe
& o, %02 T o2 =
-04 . 01 . A -0.900 -0.006
0.0 0.2 'ol':ue val::) 08 10 01 02 D.'Iz'rue \o/.;lue 05 06 07 0.2 T:Je value 06 0.8 é’! £ 0.9536 0.9789 0.9859 -0.875
(a) FONN 0,850 -0.004
MW Dmax Rg c :
. §- 08971 0.9678 0.9713 Io.azs io.ooz
0.8 06 ‘ & o =
g % Setls.. Yt | ' . -0.800 .
2o 3" . g Ry . FCNN CNN ResNet FCNN CNN ResNet
£ S gos RMSE MAE
& £ & -0.08
0.2 N 0.2 L 0' 10
0.0 00 o0 L ] -0.07
0.0 0.2 .(l)-.:ue va"j; 0.8 1.0 0.1 0.2 D;i-rue \(;.;Iue 0.5 0.6 0.7 0.2 T:‘:e Value 0.6 0.8
(b) CNN -0.08 -0.06
Dmax Rg
10 e . -0.05
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0.8 06 . ®e o o L
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MW o Dmax Rg Rz MSE
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08 0.8
08 = 0.3477 0.7050 0.8 ES 0.0606 0.0269 0.0122
o o o = =
So6 3 = -0.05
© © 06 © 0.6
> > >
Bos B, ] o -0.6
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& & o2 & o2 g -0.4 g
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00 00 - -0.03
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1.0
10 i -=0.2 c -0.01
T- 0.3218 0.6819 0.8786 ®. 0.0249 0.0115 0.0046
0.8 0.8 08 E E
s S S -0
Soe Soe Su FCNN CNN ResNet FCNN CNN ResNet
I3 12 Q
So. S S RMSE MAE
3 5 0s Toa 0.18
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= = -0.16
0.0 -0.200
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® e- 0.0874 0.0667 g- 0.0574 0.0455 012
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1.0
0.10
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° o el
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Step 1: HLERFH1H IR HUSAXS 5 FEEL IS
dat LSRRG 2] "aisaxscode" SCAFIE

Step 2: FJ/F"code" X433, FE Jupyter
Notebook i 11247 " aisaxs.ipynb" {4

Step 3: Fl{H BaATEA HIRTS, FHARFF
1A ) "parameters_aisaxs.csv" 3CFEH

[1] Li Qingmeng#, Li Linshan#, Zhao Lina, et al. Prediction of protein profile parameters by small-angle X-ray scattering based on machine learning.(5¢ )
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°o_9 o _0 ‘ Laplace Approximation Confidence \ /
¢ & ® ﬁ' Y FIS Y Prediction
A RARA : Uncertainty and Interpretability
0 ° . '-o.s
Stimulus 059 060 049 054 | 0.2 0.7
Simulation 0.6
Analysis < 053
o e
Space @o"q\ - 024 0.39 0.60 0.63 0.55 043
Input Group < 03"
P1 & R 0.2
[ — g\ox 0.25 0.43 0.64 0.65 0.59 0.65 0.84 I o
Convolution ™ . . . _
Max-Pool Max-Pool & & o & &
. S & S «
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Distribution of nanomedicines in space
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e d(123,2.88%)
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=
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Percentage of nanoparticles in cytoplasm and nucleus.

(3) N THEAR R LR 7 1 (s & = 4 (e BT ).

Deep Learning Models
Combining Image Classification
and Segmentation

Nanomedicines in different slices

b —

—— To nuclear

To extracellular

300 200 500
Slice index

0 100 200

Depth of penetration of nanoparticles.

[1] Zuoxin Xi, Haodong Yao, Tingfeng Zhang, Zongyi Su, Bing Wang*, Weiyue Feng, Qiumei Pu, Lina Zhao*. Quantitative Three-Dimensional Imaging Analysis

of HfO2 NPs in Single Cells Via Deep Learning aided Nano-CT. ACS Nano, under revision, (2024).
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WAXD image pre-processing Missing data imputation and denoising SUpNN

Background Subtraction Sheltered I(x) Encoder = Decoder
Radial Integration w z
Autoencoder H 2
0.04
Completed I(x) Loss Imputed I(x) 002

5000 20000 30000 50000 70000 100000 120000 150000 200000 .. .
Datasize SupNN

(a) (b)

| o 0 @ Supnn
L 7 A~ = - 600
nput IRADETAD) - @ @ . PINN
@< WK — =\ - Predict
WBOSHES0 @ O 5001
- . . . . { A ¥ ;. — @ 400
Y 2\ : 5 8] 2
Return F \ - e E
¥ ¥ ... & O 300

Loss @ (L &
Neural Network No 200{
Termination? ol
‘ I\ (\ “”“ Compjite 1(){) = f(P_predict, }() il oo ” ° R(MS)E ” o
| A \. I\ “‘ ) Orientation ’ TN N N
/- ‘ A Pl [].(a) SupNNFIPINNTEA R KIS B )39 77 R % 2= (RMSE)
Physics-informed neural network training égl: ; (b) RMSEﬁj\?ﬁE@fﬁEﬁ lzl; (c) RMSEE@E}TE o

LY BEGEA: FRYEAREFHENSIIS, BRTHRUNRESBETREREEEAKX, RaYHEaHEM:;
QAR R B AW BRI T M 48R B WEISR, B T REE A TAREEXT I E A ST 8T
3BHEED. HERIER: SSupNNAHLL, AZ|FEEHER, PINNFIFHHERED: FALEEN, PINNEREER.

[1] Sun Minghui#, Li Qingmeng#, Zhao Lina et al. Physics-Informed Neural Network for 3D Orientation Prediction of Multi-Nanofibers by Synchrotron Radiation Wide-
Angle X-ray Diffraction. NPJ Computational Materials(#% )



ﬁlename
0 SASDJF5
1 SASDHMS8
2/SASDFK3
3 SASDQH4
4 SASDLG4
5 SASDDLG6
6 SASDLF4
7 SASDHEG
8 SASDJA5
9/SASDBH9
10 SASDMHS8
11 SASDQJ4
12 SASDGK2
14 SASDME5S
15 SASDC52
16 SASDJA4
17 SASDFG65
18 SASDE47
19 SASDCB2
20 SASDEC5

mw dmax
112100
112400
60110
52030
98520
28580
98780
65980
18840
29690
63170
52070
116200
122000
72710
28810
55350
157100
136500
133000

9177
64.74
96.08
134.3
129.9
72.08

127
140.6
74.97
86.22
170.6
127.3
109.8
136.9
189.1
64.85
138.2
111.9

107
150.7

Rg

22.09
21.13
27.34

43.6
39.11
21.45
38.14
32.03
20.83
20.39
38.55
37.15
33.95
35.56
54.11
21.07
34.02
34.82
33.66
38.41

g

22.4
21.49

27.3

404
39.28
22.05

383

3T
22.04
23.25
39.17
35.19
34.14
35.56
53.19

21.3
34.46
34.95
33.86
38.83

vshell
19680
25100
26090
21790
37000
15840
32710
29030
13910
16480
29280
21040
30020
39440
22830
16000
26280
44720
46810
48050

IS THEAR?
- —

0.80814448
0.76971652
0.67799036
0.49333057

0.4688347
0.81359533
0.51689538
0.60892532

0.7775656
0.79326426
0.59021381
0.46110805
0.6263228%
0.53820275
0.53386207

0.7840213
0.58971022
0.51318927
0.54216169
0.45390205

0.80898707
0.76798292

0.6672578
0.49080176
0.46428509
0.79972371
0.49847993
0.60691506
0.77302582
(0.78353156
0.58928742
0.45481753
0.61019962

0.5279253
0.52144085
0.78141186
0.58900757
0.50318545
0.53241569
0.45035416

0.80484663
0.76236123
0.65814417

0.4700434
0.45108711
0.79527888
0.48844196
0.60221997
0.77233381

0.7659252
0.58111265
0.45048022
0.58455384
0.52088696
0.50205164
0.77207436
0.57944579
0.49753029
0.52408906
0.44423579

0.7984185
0.75766367
0.66122503
0.48724445
0.44265879
0.78509058

0.4802685
0.59783231
0.76867597
0.74244384
0.57254679

0.4334884
0.57536066

0.5091545
0.48366914
0.77199228
0.56864233
0.48922762
0.51736838
0.43459601

4
0.79712528
0.74991544
0.65042301
0.47327863
0.43424079
0.80138104
0.47328696
0.58200648
0.76545905

0.7357611
0.56128004
0.42794436
0.57573312
0.50954252

0.4692818
0.76621591
0.56949937
0.47998827
0.50848374
0.42220857

b
0.79047987
0.7425427
0.6418543
0.44549868
0.42802348
0.78673474
0.4714164
0.58448912
0.75983773
0.74594556
0.55835307
0.42462203
0.56295504
0.49298539
0.45871338
0.7539625
0.555583
0.47354112
0.49888291
0.40836221

6
0.78611313
0.74412508
0.63239153
0.44558989
0.41698797
0.77445931
0.45195697
0.56764415
0.75739642
0.73654573
0.54869029
0.41029567
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[1] 1. H. Malitson, "Interspecimen Comparison of the Refractive Index of Fused Silica*,t," J. Opt. Soc. Am. 55, 1205-1209 (1965)
[2] A. D. Raki¢, A. B. Djurisic, J. M. Elazar, and M. L. Majewski. Optical properties of metallic films for vertical-cavity optoelectronic devices, Appl. Opt. 37, 5271-5283 (1998)
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21575 Bl 3 T BE -T2 IR AR A 2

EA—MEREFEIAE, FSMEHAE (symbolic
regression) REZIMEMBEIEFEL, RULF] WHEME R MEE RN E
RfFETEMNBIREE.

FFEOANAEEXIMARXNB=REEZE (genetic
algorithm) . —H%R, —BREHEFEMNARSHE
MERK. LENE—KP, & [§E&] BXT5H
., BEERREREK, FAHEE. TR, #Hii,
MBI EE S TR EE.
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0.00 1
—0.25 1
—0.50
—0.75 1

== —1.00 A
—1.25 1
—-1.50 A

-1.75 A

—2.00

(@) AZHE  (HEx) Tk ik s Bl (4040)

HARPREL (Wfax)
yr =sin (x?)cos (x) — 1

[1] L. benchmark function Nyuen 5th

Initialization

Evaluation

l

Selection

————————————————————————————————————

| Complete Generations
| or

fitness < stopping_criteria :

& @®
(o)A
it

X0
ysgp =sin (X0?)cos (X0) — —

| [ Sympy ] )

P 1 PR
ysg = sin (X0?)cos (X0) — 1
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2.3 7= [l 153 - M A A LA R 2

se e we
OO O

icRegressor(population size-5668, \
generations=108, o@ @ oo

stopping_criteria=8.@8,

p_crossover=8.7,

p_subtree mutation=0.1,

p_hoist mutation=0.1, /

p_point mutation=0.1,

metric=metric, @3 + —

parsimony coefficient=8.1, \ \
max_samples=1, °® @ @
verbose=1, °® °®

n_jobs=4,

oo — sw \
cree eeee




245575 [ IHZ%X

MMEERE (Fitness)

EFSOEER, MBEER—1THFEARTIRE, HENERB TZANERAEES N EEITA A=
HIEEN . XRIEGFEFRERMEHITEERRBHANT KB XEREZE.
MIiEFE(Selection)

RTEMPLEFBRG AL BI T — K. fEgplearnp, EBITIWIFFZTHA. NEEPENERE—IB/DHFE
#HITES, HilEHtournament sizeZE3TH|. REEXNFEREFENHRTFHANHENT—K.

32 X (Crossover)
RREEAREVLERE TR, BRAZ—RAXKMBIBEI TR, KNS —RAXKMBERRRAAKF

B XX TEE

20



2,555 [ IHZ%X

R

A7 5t p_point_replace SEFEH. — VBT SR ESH
M, e, B%%‘IU%&%#&}EJZIJ&%, T #00.5007] LA
BB EE0.265. ST FATIEHRMN—LEILHH# AKX
HEEFTE, Mﬁ'ﬁﬁl&’&‘bﬁ’]é’aﬁﬁ

TR

N7 B p_subtree_mutation SEIEF], X2 —FE HHEK

ig TRt M — R F RS 5 — ﬁxéﬁiﬁ*ﬂﬁ’]é?ﬁ?’l‘ﬁ

) hoistZE AR S

B p_hoist_ mutation S¥#=EH|. hoistT FE—FXF A H
FERE (bloating, BlidFEZ) HIAE: AEHELAXKAH
BEMLEE—FH A, BN A BREVNEE—1FR B,
RIEHE B 1#AE A FERME, A B &K A




2.6 5 [ IHZ4X

ERZLE (Termination)
BERMARATUEHLIEEILE., F—HEEEIHSE generation IFFIRI AKX L. F 2
AR, MEBERZEDLF—NKKENEET TENEE. NRASEMSSAEFRRIEEE,
Al e EEM—LMERIZITRAE BERNERE.

BRKILE  (Bloat)

—BRAXMHNERETRTAE: FE (MIRE) FIKE (TEHNEHE) . So0XTH
HkHEZ, TEFEREHELEE, EEMNENEANZELRARN, RNMXFHIE B
(bloating) .

POEAIN:7 N PR

EEMEEREPMNTEEE (parsimony coefficient) , HHZ#parsimony coefficient $=#l, E5idF
EZHAN. TRRFEFEAZEREIERE. IRITHEST (TRRBAKKX) , BARMEHIAABIED
KENB AR —NEEFEY WRITRE (TEREKD) , SAFPRETEEREK.
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1. AL R & e R F 52 4 #48
2. FF 53 5T B AT XA

SINILNOD
il

5 @2 i@ Arbenchmark 2 X,

FE @3 BT A
5 =3 AT DS XA A AR L
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3.1 £75 [\ H 4 frbenchmarkZ iz i@t X

0.00
e Initialization % A population of fgp }
os04 @I\ B - « 2AllE |\ M7 - AT
075 — 1 —
-~ 100 | Recombination | +
: 1 P Variation 1
-1.25 | ! ks smensia it i e
e | Mutation | |
=1.75 i | \""'""""""""""""}
P S s yp | T [ Yse = Ff) 3 \
3 3 )ﬂ( 2 4 —f Evaluation | } X0 ) (% )
, , | fitness = ||ysp = yrll; | '
(a) Nguyen'’s 5th Benchmark function. l ------------------- (c) Syntax tree. length = 11
Selection r Minimum fitness |
@ Target: @ 2) Expression format:
T Conplet Generions |
. g 2 | | X0
yT =sin(x")cos x — 1 } o | = Si ——
f ) | fitness < stopping criteria | Ysp = sin(X0X0)cos(X0) X0
End

@ 3) Simplified format:
(b) Flux diagram.
YsRr = sin (XO2) cos X0 — 1
@ 1) GPlearn outputs LISP format:
sub(mul(sin(mul(X0, X0)), cos(X0)), div(X0, X0))
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3.2 £7-5 [ H 43 frbenchmarkZ a2

@ Target: yr = 6.87 4 (11 cos (7.23x%))
X X x x < x X | X ..'_r({_i_{{{__ /‘ (]
wll B EEY B x T1.% 1) P S FIix
LX) | (N N N I 1)
10 ¥ % Aoeee v 60 60 00 W seaid
. ﬁ ﬁ q ¥ AU NITEN 00 do0 0 dodbbdderoRe
s{ | : < ! O T I T Y (T T A T TT L R T R )
iIIANL (V| A S6060000060 K 060 00 G 0E0E00BIN0D00D KONNGIEL
0 W‘ ( ( “‘V 00 00 cOdN0N00DEGHN 00D  s00D ¢ dé0Ned
x ¥ g m ( ] ’ y% [ i LTI TTRCTITTY ] S T TTT T N T
5 {— ¥= ; R2 = 0. " 111 60 o0 dode
" 3 5 ? i e
X (1)

(a) Korns’ 11th Benchmark functions. (b) Syntax tree.
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2. FF 53 5T B AT XA

SINILNOD
il

5 @2 i@ rbenchmark 2 X,

FF @ AT A
5 =3 AT D XA A AR L
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o o
w £
1

Reflectivity
o
N
1

=) di€lECtric constant:
€= 7

=4
N

0.0

5(I)0 I 5&0 I 54I10 I 5€I30 I 5I80 I 6(30
wavelength/nm
Fig.1 The reflectivity of multilayered aragonite n1=1.6,/organic n2=1.5 with 20
layers, thickness d1=350 nm, d2=20 nm, and incident angle is 40 degree.

Objective: Retrieve a closed expression of optical properties of a given material .

Motivation: It will be helpful to analysis and regenerate the color of the material
using other materials with similar optical properties.
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4.1 5 AT [l 7 L BRRICEESE: 22 M 455 fUL 5 S 4K

LA [2]
f.w?

k
g(w) =1+ L P
L) j; (wjz—wz)+iwrj

PlawzJ

TR \ | DEEH

YRR —
A BT RER A

e GaeTel

“\\*E

; - ok AT

: w?® ?}fékk > ) = 4 3_|_0.3w+i(0.5w—0.9)
e(w) = 4.

18 J/AT w?—i(5.Tw—0.3)

B it
[1] 1. H. Malitson, "Interspecimen Comparison of the Refractive Index of Fused Silica*,t," J. Opt. Soc. Am. 55, 1205-1209 (1965)
[2] A. D. Raki¢, A. B. Djurisic, J. M. Elazar, and M. L. Majewski. Optical properties of metallic films for vertical-cavity optoelectronic devices, Appl. Opt. 37, 5271-5283 (1998) 28



https://doi.org/10.1364/AO.37.005271

4.2 i AT AP 5 A AT
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[1] I. H. Malitson, "Interspecimen Comparison of the Refractive Index of Fused Silica*,T," J. Opt. Soc. Am. 55, 1205-1209 (1965)
[2] ]1. H. Malitson and M. J. Dodge. Refractive Index and Birefringence of Synthetic Sapphire, J. Opt. Soc. Am. 62, 1405 (1972)
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population size=5@@e,
generations=108,
stopping criteria=8.00,
p_crossover=8.7,
p_subtree mutation=0.1,
p_hoist mutation=8.1,
p_point mutation=8.1,
metric=metric,
parsimony coefficient=8.1,
max_samples=1,
verbose=1,

n_jobs=4,

random state=i,
function set=['

X5 Sk iU B A

(ﬂlename
' SASDJF5
SASDHMS
SASDFK3
SASDQH4
SASDLG4
SASDDL6
SASDLF4
SASDHEG
8 SASDJAS
SASDBH9
SASDMHS
SASDQJ4
SASDGK2
14 SASDMES
15 SASDC52
16 SASDJA4
17 SASDF65
18 SASDE47
19 SASDCB2
20 SASDEC5

112100
112400
60110
52030
98520
28580
98780
65980
18840
29690
63170
52070
116200
122000
72710
28810
55350
157100
136500
133000

91.77
64.74
96.08
134.3
129.9
72.08

127
140.6
74.97
80.22
170.6
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136.9
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64.85
138.2
111.9
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150.7

22.09
21.13
27.34

43.6
39.11
21.45
38.14
32.03
20.83
20.39
38.55
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35.56
54.11
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21.49

27.3

40.4
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327
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23.25
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vshell
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Scatter Plot: Run 74 - Actual vs Predicted Scatter Plot: Run 66 - Actual vs Predicted Scatter Plot: Run 90 - Actual vs Predicted
All Data Points: R? vs. Complexity
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R? Complexity Formula

0.934 30 (Xo + X1)(X1 + 2X>)

X1 XoX3(X3X8 + 1) (XoX3(Xo + X1)(Xo + X2X3) +2X1)
X1
X5 (X3 X5 (X3 +0.208) + X,) (X, X3 X5 (X, —X3) (X; +2X, + 0.062) + 33.333X; — 33.333X;)
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