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Self-Organization Algorithm of Behaviors Based on Endocrine Regulation Mechanism
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Abstract Motivated by the high-level regulation mechanism of endocrine system, an a-
gent self-organization algorithm of behavior is put forward. This algorithm receives en-
vironmental information using a neural system, produces emotional factors (hormones)
through an emotion learning model, then uses these factors to regulate the neural sys-
tem. At last, the memorization and behavior mode of the neural system are exported to
the genetic environment, So it avoids the self-study of neural system and gets better
self-organization and self-adaptation power. In order to prove the validity of this algo-
rithm, 1t is used to control an inverted pendulum. The result shows strong self-adapta-

tion performance of the algorithm.
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EXRIHET agent TANEHAA HBENER YA FEERABBY —THRERS. DG
BABIBERENELEEL  METAIHEMEMNBER LM X LEAES KRR
. EJLER, MARAREBHEATBATIHENEDERLEY —TERHURD,
ERRFNEEEIFTERERANZRAN . IHEE . AVHTAIRTZHEMBRERS
KIEmsh, EZNTRRENFEAT. RNEERTWRENRETIERE T —FFRTH
AEAEE ATHRIEZBENE R SRR R MEAHRT T FHLE, XRERR
R B A R TE RE.

2 HYIRNTW ARG E A

VAT RARZEHATBHAK R BAEFBRENEREMN L RIETAR. EEHBY
RMATRIEAEDEA S BARFEESHFRIBEOHR . IR LZ KRG ILFEE
ALEREVEAREMRHENRE #HTEREDENIT Y. B 1RATAZBREAHE
AEXEPNEKLRFRTEA. B 1 P& AD R EREER— 174 B, E1NZRET
BROHEERERENERNAEHENRE. EASHBNEM L, PRE|ERAATET
AR HEREFERGELRE KRS, B3 TERNEATBRRESHIIPEERRER. P
RAOER AXERBEMHEREMNIRAREHNHEERAIE BB 7T —FHYE EK
THEHARRE.
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Fig. 1 Collective regulation of endocrine system and neural system
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ABRMEMENTRICTZ. BEMBERNREN —ERARR T, ENITTAFE P ERIL
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Fig. 2 Architecture for behavior selt-organization

3.2 THHARKNZHIH
AXRHWITHELAARELR LH=Z"HEERAN FHB AR : HEMERIEZ
5K BENSEKSTR ASBHRERY. MEIWHTRERE N, TEAHEESL
Y S
BRRAGEHWRSERBEHN  HEMEHCRS IMEFRE XF=Z4Z4FINESEKE
R EEHNEREENBENEPEIROAENMAMBIN. ¥ TREEEANTE,.FA
=MES :E,ELME.ERFHER=ZHFICRE.MMEFRE WES, TURH - ERE
KBRS EENITSRAIMENFES EERNISEARSHNF S  EENITTRERZRRMEN
RAESNEXT W IERE E. BRI RERS ! THITNE WEREEREA-RE WERE
T AR WHRERTREEIN RERSHEE KRB FEERO B FE I RLHN, THE
RHEBELIE.
1) ZARE ;] THRE—AIE RITENERN o BRE ] THRATENE e TR BRE . 3h
fEEBEAN A AKX (D BHFTHR, Kb » SRARE 7 TAETRAINE.
a = Afunc{E.;} = max{E,;] (1)
2) MRS ETHREEN.BRHBEAET EL P ANAAK QO HR.
E. = Efunc{E.;} = max{E.;} (2)
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3) FRFE. BEEARNMB ARG R Hd 3R £,

E,(+1) =Ufunc(E,,E, (t)) = (1 —®E, (¢) +pE, (3)

4) & j=i,& [\ 1),

FHIABEPE 3P RBER AT LI X EPR A B 17801, R EGERIE2E S o B r
Al LA, R AMESEPR AH . AT BEE XL —TMERFINERI G BREIEHG HE
Mg REABEEMITAAENEEN SR . IEAHNERES LK R BT ESR
FT—-RME EmTF -5 -, T -RBEMENIT AR BEE.

4 PIEEL KGR

ALBFPERREHRESHZMENE LR IMERTRICERZR) s T RK/NDMARE,
A IONL AR Pl sER AR D, a2 AR A . € X AEN N SIERFS
HOHEXNNMNMFSHN L. XTHEIERANFHITBIESE CELT .

4.1 LWt
4.1.1 HiG

X BRAERESSHERI RN FEMEA 4 A 26 T RR, i EE
ZARZREXM N — T EEREF CEREFERB N1 B+ 1 ZEH—12 AR
HWHRMT . AF VRN —12,+12 .3 046 MRl —12~—8, —8~—4, —4~0,
O0~-+4, +4~+48, +8~+12C). NEWMNE « WL /AL —2.4,+2.4 [, XF = fF 3 1-X
Ay —2.4~—0.8, —0.8~-+0.8, +0.8~2.4(m). fEE ¢ BB AR rad/s, B8 K
[—co, oo, %t O4E 6 %4 —oco~—n/3, —n/3~—n/6,—n/6~0,0~+n/6,+n/6~
+n/3, +n/3~-+co(rad/s). WHEE 2t 3 MRy —~—0.5,—0.5~+0.5, +0.5~
+oo(m/s). XHFETERENRETH BB N 6 X6X3X3=324 T2 8, &1 T%
8] %F B 8 5 A 0 B 323 Z [8] By — 2K
4.1.2 HixHFRH

1) BEYLA AT 15 #EAA.

2) MR EMT S0, MERZEB; EMABHEPENMERE S 1E R X H A
VRN ES. FERSES . B ENVEAEE DN FROEE ZEAEA/DNERAE IR
0, R RARET RN NTRATEEEEREB L ANED. EFELBEFRBEFETING
ARG REEE T S & EGRREF 1000000 ZAE. R 5 —Mfa ol i 3, MTEIE = F iK1z
TERE - Zibz17. FEHE EFAE XTE N EEZ T 100 KIAHE, £X 100 KidH#E
FER KN ETEEERZ DR ENE BB R A NS N ER E B EfEsH
— AL A FB S R AL — BT B BB L IR T B o AR B EOR R K X T —URE
A I RGERN AT AR REE . EER ¥ 2 BHRERN 0. 2.

3) MIFHRE. EBEXXNSER, 5H 2).

4.2 XBEREHWH
B FRIE AT A UM T 10 ML SEE . BEIRALAIN 50, LRE R UK 1 AR,
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Table 1 The simulation result
LTEFS H AR BREFTHEH LKFS FHAAE BRRKEHTHPH
1 10 1577598 2 13 1568316
3 10 1583238 4 10 1580871
9 9 5006282 6 20 1035626
7 10 1577222 & 12 1579750
9 15 1499557 10 11 1400562

HI3RUFBSKRERGRLH A RBHMAR, FRIALRB N 12. R 2ERFXIERA
AT EHAREMAMEIRTER - R 2P AHCHEGREZ2 B XRL7]IRE®,
FACL &R 2l X8 [SBHH. M RAF XM RANTNEHAABRENFEIEERHE
H H Al B S B R. X R R E R B 0T, AR 3 — 2 #1175
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Fig. 3 The graph of algorithm’s olution
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Table 2 Comparison of several algorithm

FIRE BERNERETTHE FEAL AR (4
AHC{ 7] 500000 75
FACL[8] 500000 12. 59
7. N RS 1000000 12

5 LEHIE

AEMNZRENNTUWAENHEERIG BB T -MFNITHEHRERE. XA
EH-AARRGEAITWBHR(FERETORATHEZAGENIER, #TAE A EENTT
A 5 IR B FE R 90 B FR B8 P » A 43 0 AR AR 2 8] 5 i AR LR S5 A ] L R X B 5 8 AR A 4 R B
LUK B B E N AT A ISR B ). B e A SCEE X IS B ) AT T I E R, LR 4 R
KA RE R RF R RK AR RE.
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