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Abstract

The automation of warviacteorhya.s Ibre croeneze nth e

devel opment of swarm intelligence technol oc¢
systems have become increasingly prominent.
cost, |l arge scaleneasd kiaghacbomkeat ehtectiwy
entities cannot . 't i s an inevitable trend
Swarm intelligence unmanned systems not onl
fields sdchaasdcoeconnai ssance, Joint comba
in civilian fields such as regional | ogi sti

Based on this, this article take®smbheé con

as a traction, asdasmuel leistgrpahpp gpglebte mSpkci
the main content anar tiancrdoevreati ind ny pddivn tdse do fi nt

aspects

Firstly, t he research obsaw&kgmawend i gaenrdc es
summari zed, and the current research stat.du
applicati oswaemeafrkhgemde al gorithm are int

Secondl vy, i n Chapter 2, t sest naypt-een pr o

AGENT system. As amadkii sntgr inbowlted d f doer csigssitacenm r C
achieves aut enmaokmonugs bdaesceidsioom envir eanwmae mt al
|l evesyspowmduces effective force oanl Itooc antuilan p

targets. Furthermore,entthmapmogéle mabi sectas
colliding with obstacles or neighboring rot
guantify experiment al resudl tisndianad oa o napnaar| ayt
the superiority of the proposed meptuhcakd. Th
robots and its effectivenesswamldd fexpebi men

Furthermore, in Chapte@RMN3al gbrsthAmti EIl sf
GRN providayea fthaemework: trap shape gener:
|l ayer (transition | ayer), and motionscontro

generate a concenmeatabni hi el dhaobfoenivncbud,]
i nformation through GRN and samphteapheatomrece
I n the transition | ayerpatttheer gseviae rma tr e btort ap S

real i zeotme st r@wolving around the dynamic t



poiemaclmbot selects the most suitable dynamic

mechani sm i mproves the wuniformity of t he al
enadppmongti ple targets. I n the | ower | ayer, t
swarm robot can navigate to its target tra

autonomously avoid obstacl ess,wapofandboitthe&d e nwi
motion process i s smooth and-GRBHt at glori Thm i
demonstrated through si a@URNMNatailogno reixtphent iinse nctosmy
GRN and AGENT. The indicator anal ys@GRN veri fi
al gorithm.

I n Chapter 4, this article proposes a meth
homogeneous and-evel et o@g@neocofusspceoed control |l
achieving <eivotl uitbhwthedofcoswarm robods.somevir
constants requirewatmsk complretbiong stwhae m ar e
terminal node | ibrary, and mat hematical oper
l' i brary to provide raw matenkeaubsfandewWwomogieao
memory pool mechani sm for robot swarm facild:i
promotes the communication among genes in th
evaluation functions sheoaud aApdadombogdndaoausr
stages of robots accordingswatr enshlkes .t aktke cehma @
and decoding mechanisms are established to r
and robot speed clondretusesiodfhesfoacti edaou
expression combi nastwaofnumsn ctthhaotnadan yac laiféwve an
expressions generat sdvabyeevdolconitomwml! | Ersalpl p.d
swarm are deplenyteedd ainnd ceaxmppelrexn f Aesk&kmsdgnar i
trappiamgl their performance is compared with
show that tigiesn emavthanldit s omutcontroll er has supe
tap&r formance and motion safety.

I n the end, this paper summari zes and gi:

direction of swarm intelligence.

KeyworSdarimmt el’l Rilgedaikdreag p Dingt ri but e'dVicoogk r at i
modedGene regul aGeomex pmetswwdrokn progr ammi ng
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