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core
demo
operators
templates
testbed

o init_.py

.| Algorithm.py

.| Population.py

.| Problem.py

.| PsyPopulation.py
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Hdr “core” M HH 4N Geatpy L HEF I ANAZ K EL “templates” SR AF
P72 Geatpy AL EIEBR; “testbed” SEMEAEIERIMNAT-&, W& ZMEERL
by Z BAsthift. AERAKNRE. “demo” SIS T M Geatpy L B AR
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Geatpy I [F) % Gt AL FEHEZE A DU KRR Algorithm(FEBR TN AL ) Pop-
ulation(F#35). PsyPopulation(Z B¢ LA FH#EE) 1 Problem(/H] #128), 73 HIfFAE “Al-
gorithm.py”. “Population.py”s “Problem.py” {4+ . H UML ZEEU1FFiR:

+sizes :int + sizes :int

+ < stri i i

name : string + ChromNum : int + ChromNum : int
+problem : Problem + Encoding : strin +Encodings : list<string>
+ population : Population 8 & s :

s L + Field : Numpy ndarray + Fields : list<Numpy ndarray>
: nMar.T:Et‘ S :mﬁ:ﬁfgé:‘n:m + Chrom : Numpy ndarray + Chroms : list<Numpy ndarray>
+ ma.xormins : Numpy + MAXTIME : i.nt L Ml
R Bt +timeSlot - float + ObjV : Numpy ndarray + ObjV : Numpy ndarray
+Dim : int + passTime : float + FitnV : Numpy ndarray + FitnV : Numpy ndarray
s sy ey I S s g Gy GEEEy ey EY S Y REETE;
. : + Phen : Numpy ndarray + Phen : Numpy ndarray
+ranges : Numpy ndarray +evalsNum : int e e
+ borders : Numpy ndarray + MAXSIZE : int U |n|tChr.om() w |n|tChr'om()
+ ReferObjV : Numpy ndarray +logTras : int + decoglng() + deco?)mg()
: . Di +co +co
+aimFunc() +log: Dict + ZZtitem 0 + :Ztitem 0
+ calReferObjv() + verbose : bool +shuffle) +shuffle)
+ getReferObjV() + terminated() +_ setitem_ () T
L +_add_) +_add_()
. +__len_ () +__len_ ()
+ call_aimFunc() B T
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Population.py VG LA S T —% “Geatpy £HE 4544 7.
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Problem.aimFunc
scaling powing 1 migrate
v
indexing ranking *plot * templet.run [« > stat indicator
b | Selecting :
> crt* boundFix / Recqmbln Mutation
[ ri2bs | mselecting ation
A A A
\ 4 A 4 A 4
| rwGA || ndsort* | | tour || rws || sus || rec* | | mut* |
| awGA | | refselect | | dup || rps || etour | | xov* |
| crtup || crowdis | | otos || urs || ecs |

rcs

K4 Geatpy HHK AR

Pl b BB 0 S0 ) TTHE Geatpy B B RR AL (] LTSI A € XD . Horbr, ert* F T
QIR PG EARH S (* KRB TR ZFER); bs2* FT b il B A0 Fh i Gy A B 1Y)
fifihd; ranking, powing, scaling, indexing 3552 FH T 5 5 H AR AL Tl HE AN 1A0&E BB 1Y) BRy
#; selecting. recombin. mutate 737/ F L IR BALRIAS S R £, BRI
RPIERE . HAMA T RE; *plot /& LA plot £ 745 i H T al M Ak far H R 21 ndsort*
52 Hn AL ARSI ICHE P B . twGA . awGA. refselect. crowdis /2% H il
AL FE P FHEA B R, ThEE m NN CE B R & BENAE B a .
T ZH ORI AR BAR TS E R T E . indicator & — NPT FEARIEEL,
B ARZ M faFrrITHE, W GD. IGD. HV. Spacing % .

LA T HER TR Problem R H & L HARBREL, % myProblem y— M4k 7k
7 Problem &1 H & XA BT &, NiE myProblem.aimFunc() BP AT 8 F H & X1
BRI

ST HERR R Algorithm SEHIARSRITVE, run 2 BVEEAR AT 775, stat /&
Algorithm 29 1 F T G5 v A1 50 B Ab BE AT pR 2
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PLF /& Geatpy A% Ot , HAE4HAVETT LLETL help() iy 2 2 G 50l 15 Geatpy 11
API SCHY . Horb i BB B (I AL 3 Ay R . o1

import geatpy as ea

help(ea.crtfld)

R : JFAENE Python HER I Ay 2 TG, T2 KH 5544 1) Matlab #E405H%
T HEFIRE “GEATbx” ARy & H07E, RIR A SCRIESE 5 52, Flin: “crtfld”
B N: Create Field.
3.1 SR FEE R A AR R %
o crtfld (RIS FERE, AR “ XIS " )
o crtbp (B 3k fIFHHE Y (AR )
« crtip (B TOER & BEAUI PR GL (U IR FE )
o crtpp (GIEEHES Zm i Fh 3 Je AR HE )
* crtrp (B 70 F A SEHI AP YL AR KR )
3.2 HUIER
H5eR T ARG AR IIRIaa A0 fE , BURT DLEAT #EIEAR T o IX 4 R AE AL SRR
WA . BT T A
« A ranking 8%, scaling S5 5 PG N
« W selecting FEATIEFFEAE (7] DL E A FRSUE R R D) .
o A F recombin 47 B AHHEAE (180T LAE B A AR E 2 R 20 -
o W mutate AT HAHERAE (00T DLE B RIS 7 )20 -
33ENEITE
« ranking (Z& T2 R 7 A& N BEAr O TH B
o scaling (£ 1 ROBEAR #id B FE 1145
* indexing (FEEUR AR HIE N EETHE)
* powing (B AR B 15
X2 Attt 552 B AR B2 B R FH s B R SR 7R TR 1R
%, [RIULIE i&E B T AT kK T Algorithm () BARSVEBAR IS RSl T ILAH ¢
PR
3.4 i%kFF
selecting il mselecting #& = Ok FE KA, EATWHA T FRIOEFE R E. Hh se-
lecting /& FH T B —FRHE A MALSE, 1M mselecting 72 FH T 2 FEIMA R IE £
« dup (Duplication, T3 M & HE 7 1 B4 B il e %)
+ ecs (Elite Copy Selection, 53¢ ik )
« etour (K59 OR B R AR FR L FE)
* otos (One-to-One Survivor Selection, —Xf—4 4735 1EHF)
* rcs (Random Compensation Selection, FHENL#MEIEFF)
* rps (Random Permutation Selection, FHALHEFEFF)
+ rws (Roulette Wheel Selection, #CHLIEIEFF)
* sus (Stochastic Universal Sampling, BEALIHFEILEF)
« tour (Tournament, HRPRFEIEEF)
+ urs (Uncommitted Random Selection, JoZJ W BENLIL )

3.5E4H

HACHE 72X . recombin S =2 K EH A, B RS B 2 R A
» recdis (FHELE L)
« recint (A E4H)
* reclin (Z& 14 E4)
* recndx (IEZ73 40728 X)
» recsbx (AL it i 52 X)
* xovbd (ZIU 3 A AL X)
« xovdp (W siAZ X)
+ xovexp (FEHZZ X)
 xovmp (£ HAX)
* xovox (742 X)
+ xovpmx (7 ILACAE X)
* xovsec (Yl 4R %A X)
» xovsh (PEhA2 X)
* xovsp (BLHAZX)
* xovud (B 213 Ai2EX)

AR A EAE THA SR A B RR BTl FE E . N AR R AT
M2 N BRI S A SIS E . b RSB h S R EHE T, WH
FLHH “eaboundfix” BREHFATIAFMESE . TENW “help(ea.boundfix)”.

FEEMALRES, MERAT— P MES 5 E— B R S ARz BRI P 3EA T — —
BeXt o X461 57 rl il W B AE NS4 “Half” F{EN True, SKAFSEMA G HIREH—
FRIAME, IR OR B b T — — e BSOS SR G Ak

Geatpy2.2.2 WA Z JafE A RIERESE o 3 17 1) 7] % %) Recombination(FE 2H 5 1
L), FRRIRKEAT T 5B EAE TR TSN E R, X
BB 1 1) S i 44 N BRI MARSR B A T I A4 0K

* Recdis (B HE AT TK)

* Recint (P [A]EHE 1)

* Reclin (& MEEHF 1K)

* Recndx (IE& 73158 XHF2K)
* Recsbx (Bl — it |22 X FK)
* Xovbd (IS AT K)
* Xovdp (M R XH )

* Xovexp (e #Z X H )

« Xovmp (£ RA X HTK)

* Xovox (528 X HF)
 Xovpmx (7 VLECAE X H F-K)
* Xovsec (VEMHEEE X HTK)
* Xovsh (BEAE X HT)
 Xovsp (B A2 X FK)

* Xovud (21508 XHEFHK)

E AN BT, DL AR R R E A T AT AL AT DU s )
HAK T recombine i Id Fi5 E MR K H AT T LR MR EHT T AT EA, 0
recombine(’xovdp’, ...); WA LLIE L SEBI4L A 7RIS LR, SREHATIZIT 11 do()
BREEAT B4, BIA0: recOper = Xovdp(...), recOper.do(...). EAARSER)PE WX LLSS (KI5 L .
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mutate A& N RAZ BREL, VT T AR R AL R AL

» mutbga (Mutation for Breeder Genetic Algorithm, Breeder GA 5% R 5 1)
+ mutbin (Mutation for Binary Chromosomes, .3 #l|48 FH )

+ mutde (Mutation for Differential Evolution, 74> 55 1)

+ mutgau (Gaussian Mutation, = RAH F)

« mutinv (Invertion Mutation, Jeta A Fy Bl 748 7 57 5)

+ mutmove (Mutation by Moving, 4etffk B A AR F5H 1)

 mutpolyn (Polynomial Mutation, % Iz 5F)

+ mutpp (Mutation of Permutation Chromosomes, HE%1|4h% A8 5751

+ mutswap (Two Point Swapping Mutation, Jfa/KPR & B #HA8 R H 1)

+ mutuni (Uniform Mutation, 35]7% 55575

JEE: X T mutbga. mutde. mutgau. mutpolyn. mutuni, 4852 i SLHE KA F,
SRIGXTThRid 72 BB AR B R VU & T NS TTE B A DRt 4 AT AT 2 2%
& “float” ZETYf, 4 REHE I L B HUE HAE A AR B T AR, 75 0 kA7 o5 )
R

Geatpy?2.2.2 JRAZ JE AE AL FIEAE SR Fo3g BG 1 18] 5] % 2 ) Mutation(38 57 515 1
B, FRRIRHA R E T A 52 B R BT ROk T S BN R E AR, X
LB 1 1) S i 44 N - BER S IR0 NARZR AR 5 BT A4 0

* Mutbga (Mutation for Breeder Genetic Algorithm, Breeder GA 52 R H 1K)
+ Mutbin (Mutation for Binary Chromosomes, 3|48 F5H 1K)

+ Mutde (Mutation for Differential Evolution, Z 448 555 1K)

+ Mutgau (Gaussian Mutation, R4 H 1K)

* Mutinv (Invertion Mutation, Heffk 5 Bridi #4748 7 55 1 2K)

» Mutmove (Mutation by Moving, Jetffh F BER AL AR 7 5 T-2K)

 Mutpolyn (Polynomial Mutation, % Jiz{78 5 K)

* Mutpp (Mutation of Permutation Chromosomes, HE514shd78 7 5 ¥ 2K)

+ Mutswap (Two Point Swapping Mutation, 4o A i B #4857 51 28)

+ Mutuni (Uniform Mutation, $3J5]72F FH 1K)

E AN R E T, TR AR EL T AT EA, WA DA &
A 7 ¥ mutate G IS 5 E AR AR 5T A PROR R AR AR e S T #E AT A, 40 mu-
tate("mutgau’, ...); WA PUEE SEBIL AR 57 5 2R AN R, R JE AT IZN B do() BR#idE
17255, Bl4n: mutOper = Mutgau(...), mutOper.do(...). FAREGE I TE ILIX LL S YIS
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XFT A B gAY I S A, FRATT DN AT MRS A R 1S B H R AL, RAR
R IALAG B /4% B G f ) G oA, D01 LI FH OB R 8030 AT S0

* bs2int (/% E DA BEHL)
* bs2real (Z3EHil/ BB i S E)
o bs2ri (/A% TR D L SE R
o ri2bs (SEEEHUEL /% T )
3.8 AL
+ moeaplot (£ H AL H A5 a3 [8] 22 K e 40
« soeaplot (F H trili bz B e %)
o treplot (AL R A 2 B R X))
« varplot (Ve 3EA% & 2 ] bR 50

W ZAE iPython i & F i FH P AL Z: B ek 0 (B di B Spyder TP R TH), —
FEME BN BoR e H G o LI AT BLEEFE S & TN 04T Yomatplotlib SR B AL KA &
ANAE AN AL R

3.9 ZHFFEX

« awGA (EMNMEREEZ HIr KA R

« rwGA (FENIREEZ HIR KGR

o pbi GE TR EZ Hin R G R

+ tcheby (VJLLSE RiEZ HinE S R ED

« ndsortDED (J& T-HERRERIH RIBEHRI )

« ndsortESS (JE T ENS_SS (i tRid 4F 3 fie |2 2% 47)
* ndsortTNS (& T T_ENS HHE E L JZ kil )
o crtidp (AE 2 H bR 725 1A] 1 BEAR A1)

o crtgp (BEEAE FLALE 7% (8] H 1 5T I A i 5E)

« crtup (B! EAE SR [ A 1Y 5] 70 A1 I RUER)

o crowdis (M FEE 1157)

« refgselect (F|FHZ% mi 5| 3 HIAMEIETE)

« refselect GETZH M “NEB” MEIEFF)

3.10 93RHHx%
o mergecv (& FFiE A A SFAF R L HLE)
3.11 BB X

* migrate (FPEEA]AMAILHS)
« mselecting (£ MEEMALEFR)

TETH [7) 5 B B HEAL SV ME 28 R X6 Y. migrate 5 — ™ Migrate 25, ‘Bl 4 N FpRES)
&, R IKZ K migrate BREL, a7 — L85 S0 BRI IR BT A% J5 A EE S 3R, fi
1R 1 D) RE SN2 S i

3.12 AEMELEIEIRIRSE

TN E CSLBRBEASRAER, Hdr “psy” FRERE 2 R ORI,
“multi” FREHRZ AR (RGO RO

« soea_DE best 1 bin_templet (%731 {t. DE/best/1/bin S iZEARR)

* soea_DE best_1_L_templet (7714t DE/best/1/L HIEAEAR)

+ soea_DE rand_1_bin_templet (£ 7324t DE/rand/1/bin HIZEER)

« soea_DE_rand_1_L_templet (Z 7> # 4, DE/rand/1/L HIZEAEHR)

» soea DE targetToBest 1 bin_templet (% 7331t DE/target-to-best/1/bin FHiEFER)

« soea DE targetToBest 1 L templet (%434t DE/target-to-best/1/L F %K)

« soeaDE_currentToBest 1 _bin_templet (%43 ft. DE/current-to-best/1/bin FLiEAR)

« soea DE_currentToBest 1 L _templet (2734t DE/current-to-best/1/L FIERR)

« soea DE currentToRand 1_templet (% 43134t DE/current-to-rand/1 LA R)

» soea ES 1 plus 1 templet ((1+1) HEAk TRBE AR )

» soea ES miu plus lambda templet (;x + X BEAb TRBEAEAR)

« soea EGA templet (5 JE LR B 18 A% FLVEABAR)

« soea SEGA_templet (3 5 Jo R B 1 183 4% BVAEAR )

« soea_SGA_templet (Fx A 5. 2 ML B AL BIEARAR)

+ soea_ GGAP_SGA_templet (/X 74) ) &7 BLigt A% SHIE AR AR )

+ soea_studGA_templet (Fh 5 1B A& 52 AEAR )

» soea_steady GA_templet (Fa A58 A% VAR AR)

* soea_psy EGA_templet (F5J& R B 1) 2 Y th A 183 4% ST ABEAR)

« soea_psy SEGA_templet (3 54 95 R B 1) 22 Gy A i A% SRIE AR )

* soea psy SGA_templet (5 fi] H.. w4 $L 1) 2 GL v iRast & STy AR )

« soea_psy GGAP_SGA_templet (7 A4 [ 2 Gl €044 1] 5 183 A% SREARAR )

« soea_psy studGA templet (£ Gyt B 1545 BIE AR

* soea psy steady GA templet (£ AR TR B4L BIEAEIR)

« soea_multi SEGA_templet (3 545 5 OR B 1 22 Pl 0 [R) a8t A% SRVEBIAR)

» moea_awGA _templet (3T awGA F LM 2 H bt b Bk R)

« moea_ MOEAD _archive_templet (7 4= Ja 744 ) 2 H A4l MOEA/D SIEBR)

» moea MOEAD templet (3&F MOEA/D &%k 112 H bnidt b BRI

« moea MOEAD DE_templet (3T MOEA/D-DE 5.2 HArHEAL L)

+ moea NSGA2 DE templet (3T NSGA-II-DE 5352 H bRk LR

 moea_NSGA2_archive templet (7 2 R 714 11 2 H AniE At NSGA-IT HIEER)

« moea NSGA2 templet (3T NSGA-II B kLM% H bR IEARR)

+ moea NSGA3 DE templet (3T NSGA-III-DE 515112 H ArHEAL S IEARAR )

+ moea NSGA3_templet (3£ T NSGA-III HiEH1 % HArHEALFIEARAR)

« moea PPS MOEAD DE archive templet (J& T pps HB& I 4 JRAF R4 10 2 H it fb
MOEA/D-DE 52 #54R)

» moea RVEA templet (34T RVEA 575 % H bRt B4R

« moea_RVEA_RES templet (2T 172 ml FH A SKIK 1) RVEA SLVEH 2 H bRkl 52
AR

« moea psy awGA_templet (F& T awGA Fi%M 2 Jetafh 2 H R R IEBR)

+ moea_psy NSGA2_archive_templet (i % Jaj £ 14 1) 2 G /A 2 H Ar 4L NSGA-II &
AR

» moea_psy NSGA2_ templet (F& T NSGA-II Fik M) 2 Jetofk 2 H bt b BEBR)

» moea_psy NSGA3 templet (3T NSGA-III H i 2 Gtk 2 H AR FIEAAR)

« moea psy RVEA templet (3£ - RVEA LR 2 e tfk 2 H brit b BIER)

« moea_psy_RVEA_RES_templet (F& -7 2% i B A2 SR 1 2 L 04k RVEA HIEH 2
H Rl SRR
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PR FE PR SR B IE A L TE indicator LB, T A LT JLANPEMFEbx:

+ indicator.GD (% H Fsflfb thAREE &5 iITH D)

« indicator.IGD (% H bttt s i tHARFE B 1 5)

« indicator. HV (£ HAREALEE AR TG bR 1) 75

« indicator.Spacing (£ H s LA 7 A Fabr Spacing )5



