
!! "# "!! $ # !"#$$% !&'($)" %&'("#!)&($
!!"*#$ $ ## % +&,-./'&0+12314.153-6178!)/7,-/'9:13.:3" )&5;"*#$

<77=#>>?,3@/&@/.A&.A;B2,;3C,;:.>DE@

!!!!"#$" "*#$ F*" F*#!!!! !%&#$" "*#$ F#* F*"
!'()*" ABC()*+,-./ !"*#"+*#G*""$ ABC]Á¹*@./ !+a#*#KI"$ :;�*@./

!GI*"Q"*#LG*"""$ :;�*@./ !GI*"Q"*##G*G""
!+,-." �º» !#KK*&"% K% Ç]% OPºâ¯Tª( ï�TªUV$ WXYZ# ¢/¼ !#KJG&"%

Ë% Ò]^% OPºâ¯TªUV'

!/012" #**J FJL*I#"*#$$*$ F*LL" F*$

';'ß<=>TB�?@ABCDCD

YZ[##"# \]^"#G

!#(Z[#$\]$'" () ^_ G$"*#L# "(!"#$Y0$'"

() *+ G$#*"## G(!"#$`aFbQRST" () *+ G$#*"#$

!EF" _`abU½mBvpq% st¾¿Æ²x% É�:ºÀÁ¯ÛHYoª1m,MÁ% BÃ
a6Â7©% B-ÙHÃ!ºÀ�Fî·a6ÄJÙDHÃ·Ü¯uÄJ_/Cm©+IJ% õöIJÃ
þ��I3ÄÅÙ�% m±©öûmm�÷~�`HIJDÙ�mÍ&ú'

!GHI" ºâ¯HÃ$ þx$ I3ÄÅÙ�
!JKLM2" 4$K#;G

!"#$%$&'#$()(*/()#'$),2/2'),=6;,-.C$)A
K'0,-()=$%.C'#,-5)),'C$)A 5CA(2$#;%

X̀ 9<,TB,/.% PR4X1/.AT8&.A
!#(9:<&&'&0[/./A323.7% N/.As3. 4.153-6178% c,/.D<&, G$"*#L% P<1./$

"()/51A/71&. P&''3A3% +12314.153-6178% d1/23. G$#*"#% P<1./$
G([&C3-. _363/-:< P3.73-&0X&A1671:6% +12314.153-6178% d1/23. G$#*"#% P<1./"

530#2'6## .̀ &-C3-7&-3C,:37<3&=3-/71&. :&676&073-21./'6/.C 1.:-3/637<36/7160/:71&. '353'&07<31-
:,67&23-6% 7<16=/=3-367/@'16<36/2&C3'f17< 7123f1.C&f0,.:71&. /123C /76<&-7367f/171.A712360&-@&7<
7<3:&.7/1.3-:-/.3/.C '&--8/6f3''/66<&-73672&51.AC167/.:360&-7<3:-/.3% @/63C ,=&. 7<3/./'8616&. 7<3
=-&:3C,-3&0'&--136C3'153-1.A:&.7/1.3-67&7<38/-C(a612,'/73C /..3/'1.A/'A&-17<216C361A.3C /::&-C1.A7&
7<3:</-/:73-1671:6&07<32&C3'(_36,'760-&2/:7,/'1.67/.:3C/7/12=&-73C =-&537<35/'1C178&07<32&C3'/.C
/'A&-17<2(

7,8 9(2-0# :&.7/1.3-:-/.3$ 6:<3C,'1.A$ 612,'/73C /..3/'1.A/'A&-17<2

*!NO
ºâ¯ÆHY_N\ºâ¯mDåH'% ÉU½Yo>£®`Dåm��YÃ% ´BY&×)E

'A·�U½mâÇ&×( ÈÉÉïa6( ¾¿Æ²xî' ºâ¯HÃ8_ÆH>Ä-åmâÇ�
¥% ´þx��±Gp`&ñÜUV©þ'

/¿% &ñÜmUV-åa@HÃmYoÊ©( Yoa6( !«©¦î7E% _�� *#+ sA
ËÌ±Í;£DçmÊ©Ýæ±G% ÙáHÍ;ÎòÃYoa6_/C% B-`©+IJ$ ��



!! $ # �º»% î# ,±I3ÄÅÙ�mºâ¯HÃþx��

<77=#>>?,3@/&@/.A&.A;B2,;3C,;:.>DE@

*"+ ÙÍ;ÎYoÊ©ÄJ_/C% B-`Í;Îþx��IJ$ �� *G+ ÙÆHYomøÏÄ�
_/C% B-w©ÊiIJ$ �� *L FI+ BÃI3m=�8µ`÷7©¦!«¡RÍÍ;ÎmÂ
Ã&×( Yo¦ÙDî·a6î±G' 1ÍÓ�UV¾ÞHÃmþx!ÜºÀ( U½�Î( ÈÉ®ï
î±G��£2�Ð% _�� *$+ B-`Ùî·�Ã( HÃYoa6!ºÀB_a65rÄ�_/
Cmð�þx��IJ' É±Gmx�Á% (©UVÙ¯Þ��Ù�_-% ÔÃÑÒÙ�( I3ÄÅ
Ù�( ÓÔÕzÙ�î% _�� *J FK+ BÃI3ÄÅÙ�@(HÃþx��IJÛG4x$ ��
*#*+ WyªârÜâ4xÙ�ÛG4x% ?BÃHôÙ±~�`IJmÍ&ú$ �� *##+ ÞI3
ÄÅÙ�rÖ6±Ù����% 4xHÃG×Ê©D�¯=¡'

ÉØ(UV>% �Ð®ÜºÀ{|m?÷(' O~l1xÙ% ÜºÀî·a6rHÃî·a6(
HÃ·Üa6¾�FÚÛm% ÜºÀî·a6m9JÉÇË1xÁWåiHÃmî·r·Üma6'
q�É�ÐHÃ·Üpqm,MÁ% ¸Ãa6ÂÜÝ7©Î��ÐHÃî·a6rÜºÀî·a6%
Ù#abU½Bvpq% st¾¿|}Qã'

#!�?@ABCDCD'äBÚ(
#;#!EFGH

ºâ¯ÆH*Þ­¯4�p% ¯4ñï�Þ­.ÿ% ãä.ÿØÙ\QÞ­äºâ¯' ÆH�_

!"#
Container control department

$%&$
Crane driver move to the
task

'(
Entering

)(*+
Door of the yard

,-./01
Getting the task location

23#
Operation department

4'(567
Telling the car number

89:./
Move to the task

,-./;<=
Getting the task location

>?)@01
Arrange the storage
location

图 1 场桥对进场箱的操作流程图

Fig.1 The flow of the operation of the entry container of crane
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图 2 模拟退火算法流程图

Fig.2 The flow chart of simulated annealing algorithm
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图 3 场桥操作顺序图

Fig.3 Sequence diagram of Crane
图 4 目标值的收敛性分析图

Fig.4 Convergence analysis diagram of target value
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