
!!!

!!"#""$# $$%%!$!&!

"’()*+,-./012345678!#""&!’
9:;!""(")#!<=>!?@A;!"#""!#!<=>"
BCDE>+FGHIJKLM#NOPQRSTUVW*XYSZ[\]CD$%̂ _&$"%&$"%%’‘ab458(&*#c8defghi
jk(6lTmnopqrWsItCD$‘auvw)))#c8dxNyTmzXT{|}~!$%̂ _&!"")+,!"!!"&’p+F"#$‘
##%-&’pd(&67$%̂ _&!""’-."%"*%/""#/""*(!""’-."%"*%/""*/"")0-!!""’-."%""’/"")/""$’$vf)"

!!"#$!

!"#$%&’()*+,-./012
张永刚 "!!王  赟赟贇"!尹军杰 #

%!*+,-./012345678!’(#""&!’*"*+4*+TmpT{|}CD,!
’(#"""!(*#*-d(&+F/.CD*/!’(#"""##’

%&’"(!")*+!,-./01234!"56789:;贇!<=1>?"@A""#$#"%&#"$%"#$!"#’

BC!()*+,-./012,3!4567"89:0,3;<=>?@ABCDEF?GH,3IJK

GH,3=LM!NO@A,3;<PQRST=UD!VCDEF?GH,3=;<UDWXBY*!Z[

BCDEF?GH,3=\]^7#_‘VaCDEF?GHbc;<!def3ghijkil"Emn"

o$pqr"srt"o89:uUDvw+x=;<.y!z{|}~_!%!CDEF?j"#$a1%&

’(=pqrjk!)Erts?!‘1%pqr*90#^8+=Emn;<,-./!#$a)E012

3"45>230g6?789:=;<=?&">?@ABC+DEF}#^GHI’0JK9L!MAB

C+Na>?C+!OmPQs=rt!RSTUV&#CDEF?,3S{%#;<WX*9.y=*9^

YQZ#

关键词  单点  高密度  组合  偏移  数据处理  计算效率

$!34

01234TU56l78/.VW(J9:
VW(;<-&VW(NOP56l7*=>l
?+#$&,"y@AB!-&TUVWXCDEF#!G
H*+I<-&VWNl?JSKLMXNO!P
Q@;-&TUVWAB!01234TU56l
7RSTUVO"WXYZVW(67a[\#%
]^-&_Q‘xapbc%-&_!d2TUO
efRghqri(jkXlm"01234TU
56l75n8G3l7opq1Xrs!\;t
l?uvJSKLMwxyz{T|}TU~_X
!"#4!$A%EB5n&’l(")R801
234TU56l7*.*!\;+,-E>z{
./A%E01TU56X~+0F1!@234
TU56gh23LMR4xyz{Td2~+0
56+vX234TU56l7\12345672838

#(’&"d7+’$##,!\#(’’"X()D8G>!’’"
D!9:;<7=>>&"""$#""""Dy<X?@

AB"9:;23;#((*"%?%CTUl7D!

!""#"7=>#)C!aEAF>!"CghTUG
H*YIJK%?LM4)<!%=>!%=!zXNOF
>)<!%=>#!<%"=(*<#!%=>#!<%"="@IT0
1234TUl75nXCDbPQ/GRSFN
XR ?6@A6B2:6C823!T67>#D/EF2G$5n
%yuv0JSKU=(23gh5VLMW}’"
$XY";H:"M=ZX[:\!]"^zS_5
PX:‘ab0137OTUl7bcylXW
}(de5n+#!$#(,!Tf+vXCDYZ7*;0
123456ghijpkjlmTUghijX
@0!T?;debns-&67"+3XCDY
Z7*;0123456l7NOXo.,pqX
TU56Xrso.bcpOefXlt!T$W
}NZXu4ghOv@0bwv"X"x!*,
-b*,.y23OzPQ>0JSK(LDET
Ul75n!{E>S|uv56!T$2OefT
UVWXu4!@}T56Xr1z>S_~
!+!"$*%,!"!"")"#NT{|}238$%d:
&’(gh>lm01234TU56l7!DE



!!"!!! , - T { | } V W !"#""!

)%=!{EXlmTU56Y!2F’"$("0I!!
"#48!""0Iy<"

!"")$!""’"!*+I;01NOPTU5
n!iM5,V-b.s56!$}[OvpW}N
ZXu4!@01234TU56gh>y@t/
XOvpsP")0;12#3YT~!0123
4TU56!9:$Oef#~+0b56W}Xu
4wv>01234TU56pkjTU56X
’z"

"!!"#$%&’()5+6,-.
*+78

!!01234TU56YZzy4r1$
%#&5uvJSKLMX0JSKU=VO!

|}>56G78X!"#4!%01TU569
9)F#X!"!)^gTU56XYSy+,A
P:;!56~+01"

%!&234l7%D#CpE<L!G3>TU
~_Xoplq!8=>oplq_}XEd4!
%Ez{Sp?@SAEyBCDXlq!zE;

23@~_XFGbHT5VW}"
\;*+-AI7>rST’CDXkjTU

p01234TU@056!JA$Oef#~+
0#W}K.bcL.Xu4!MN01234TU
56X<kr1!OPT!?5,V-56bHQ
trT’X01234TU56gh[k"

"!$!,-./01234GHIJK56
uvJSKLMRz./WS+,XG?")

QT23LM./WS+,X{j!]U>SQ0
(VmV%ghTUSWV-!V-NZl?XC
YZZ"[#)V-X0\]Z![!)trD5
LM!^@0"\[!x_!WXLMD5X8G!
WS+,XAP‘a4b!1!~_APcz,.
/!z{SAPEyd7"

uvJSKLMYZ?;./YSyCa?
@"\;/HeyCa?@Sfy$}[<gh5
,V-!)Q!JA$5,V-Xu4gh0123
4TU56i*23LM./YS?@X{j"j
kl(zm(1n"!E?oEYSX!PN.V
-YSSW"9#)XT9(pTmV%q5!V
-*Ugr5)Y!!"0IstuS"[*)2

[#!V-X0\]Z
%F&tLM%DpE)#"=&’%J&!DLM’%C&$DLM’%G&’DLM

vwx%)yz0{|\!sC}4)!"""=!lqf)#=@!]D!""#Qq15’DpEOz)#"!!"!$"!’"=!
~L\JE)"!~#\JE)!"""=!]\D5Oz)!""#!#""#!%"#!!)!\pE#~L\1E#~#\1EA)
"!\5)#’Ugr5)Y!!"0IstuS!TGS>*""KXWS+,!56z!O)L,M"1%%$V#&



!$$%%!$!& $%&y!01234TU56W}Ovp’()* !"*!! !

[!!trD5LM!^@0"s+!#!""$#$""=@#
"F#tLM"DpE)#"=#$"J#!DLM$"C#$DLM$"G#’DLM

L$!M1LNO1PQRS3

(,
-.Y
/c
=

0S
n4
=%@

1S
n4
=%@

34

3%C=*
&(

9(23# !# #"" !$" #<%
9(23! $ !"" !"" !
9(23* *"" #!" !<#

4X(,# !%"" $""" !!"" !<*
4X(,! %""" !%"" !<$

XT9
V%@
?YS

c(V
%@?
4XS

34TU56V-]Zbc!^@0&\[*x_!

!!=DpE’0QJSKXV-]Z"[*F<#X
1!~_APF;&Y!td7$"5DpE)!=
XV-]ZOzLMgDpE)$&’=XV-]Z
"[*J<’[*C<#&LM6YSAPy@;z{S
o7$#$lTDpEV-]Z*YSp4XS"
68OX!^Ovij\&LM61!~_APE
y./&Y!~_Eyd7(\Qx_&23DLM
xyy@./YS(

[*!234TU56V-]Z"<#bc!^"4#@0
"F#tLM"!=DpE#$"J#!DLM"$=DpE#$"C#$DLM"’=DpE#

89N:)YSp4XS"68O



!!"$!! , - T { | } V W !"#""!

"!"!,-./01234TGUVWX
;HLMxyy@T./YS!)G)STA

P:;XCa?@!823W}:;<=Z!?
c>NZ?ghYSX./"@c@;01l7X
TU56!8AB56~+01#YSF7CX
DE4!YSX./FE@)"Z"./YSXW
}NZ:N!k?XzGHIS#2JIS#!"#oR
ISb!"$oRISy"CD79$@;kj0S
TU56!<kNZKHNZXLMAz{!LDp
ENZBzE;YSX./"\;kj0SV

WXDpEF#!YSlqSLARzj!!%E

!"#^<2!8OXYS79M6AfyNO"
[$)/.VW*XS$YS56]Zb!f%S
5^[!\[x_!PQ!$DAB]Z&DpE)

!=!~#S5#=FNO"<%=P#’&[$F’RS)#!D
]Z&DpEo)$=!~#S5#=FNO"<!%=P#’
&[$J’6!TS5#;"<!%=P#XYSLOX^
AP8!^QR*M6>S5UXyz!‘VWX
g)YjX1S5APU!Z\;DpE*#^g
>j!9["

[$!/.VW*XYS56]Z&y’p!f%S5^[&V’
&F’DpE!=&!$D’(&J’DpE$=&#!D’

!!aE,-pd’TUVWXDpESLF#!
8S5\^i8S_XYSj!"@;!f]M)

!$%"0I#n4]M)*""$!"""=)@XYS!8!"#
IS*.*Z^lqp_‘a>bLcA|T5j
!lq!ZYS!fd2Kn4d1!Z^XDpE
TdL!cA|TYS8S5\|e!TF>z{f
OXaX"PQLDEzE;YSX5j!lq!
|T>85j!?@Xno4ghYS./"5,
V-ij9h!Z%gh>D3g!#DpE@?X
j!c5ZC3NO"

hv=Z(iXR!8W}01l7XlOP
TU56s!@;j‘OPpk‘OPXYS./
=Zrz(i"\;YSoplsrsb!^rs
pQRSi8S_X"6op!tA%?kjop
\#!f\ISNZghYS./!Z!?I;mn
OvXYS./NZ**)+!cxy!?!"#oRIS

b!"$oRISZ"

"!(!YZ[7\]^_GD‘
i*#P}[V%5,V-b.oTU56X

mpW}Ov&qr6Emp#66mp#spmp#
c4mp’79!DpEXo.@TU56Xmp{
jRzs~X!l?XtuOvuKnow_uO
!OXzxuOmpvZ@DpEzS_Z^**&+!
4Tyz{v*.5t=|!$A@?!P9["
A@;c>!OXuOZmpb}OZmp!Dp
EdL!dzE;gh{jXd2**’+"[%)~.
!"V%!)[TDpE@mp{jXs~!Oz@
[%V%gh>DpE)%!#"!!"!$"=Xc4m
p.Q![))#$%zxuOZ6Ec4mpw
Y"\[)x_$PDpE)%!#"= s&[)F#
[)J’!DpE%%=>#$%zxuO!OXw_
ano&$Q%#%%##"Q$’’!mp{jF&!f%=



!$$%%!$!& $%&y!01234TU56W}Ovp’()* !"%!! !

[%!~.!"V%

DpEXmp{jp#"=DpEyP"PDpE#
;#"=s#[)C$[)G%&mp7?5,!P#’(
W[!%&!"X{)ght*+’[)gh&8=
>oplq_kXEd4&LDEzE;@,6E
c4mp{j&YZAP)!!yr-j3&LDE
%EqpghXD58N&}S1@LM4K#.
uVWa[@)"Z""LDEzE;/0Xn4
UV&rzRx^/l(n4&A12<(n43u
44"#LDEzE;d21‘Oef’Qv&23
4TUl7@mp{j@?Xs~YZz98~+
0b56OefXd2<’

[)![%V%X#$%zxuOZ6Ec4mpwY
#F%DpE%="#J%DpE#"="#C%DpE!"="#G%DpE$"=

l?7_vwU=TUSW#Zvwt8%&Ug)Y!*"0IXstuS&!"
)#$)"0I’splqp_)"<%=@&0$1‘X9!A)%=&\1qB+R9)
%&\pE)!"=&:\5)#)$\&;7X]<]Zsp}4)#<%@

"!%!,-./01234!"Ga-56
=@01234TU56&:*@W}K.H

:;XtrV(gh>r>XOv$sP&?6HV
(W}{jpDpEXlt&5V(O)lx&T:
i>01234TU56XW}K.r1’

##%zEV(!@oplqp_<L@W}{
jz&Xs~XV(’YZz!’OMXS[\]$
(v[\]$N\/{AB[\]$!"#bpHyl
XISNZ$!"$ \W}$*,IS$CDoR$lm
n4Ov$.usu\]#RM1%$6G$}OZmp
#"IEFG}OZ66(6Emp$IEFG}O
Zsp(c4mp%$S8N.!"#ZmpV(’

#!%5lV(!@oplqp_Xo.@W}
{j5s~KHz5*{v<XIUylaXV
(’YZz!56d^$_J2st/${YKPL
M$RD7$uv#SN%[\]$SmIS#"2J$
1J$"JIS$OS%$LSoR$T9S>a4P
}$Qs4P}$RS4P}$̂ T.$4&IS$8
\]$Umn4Ov$!"% \WSf+$N‘O-M
yV(’

#*%no%?V(!@=ZiMtrvZ&zn
oTVWoplqp_o."xXs~XV(’Y
Zz!kO$XD$LMZf+$zxuOZmp#6
E(66mp$sp(c4mp%V(’



!!")!! , - T { | } V W !"#""!

@;01234TUfYW}!=Z?6Lo
plqp_"2|e"1#5j!"#!""1~+0
yr1Z[M\XW}V(!y4YQlm]#!
Gy(i$

%#&[\]W}!8T92uF#bl(1b
n"yG^XT’!!?(v[\]W}5n!yE
;SEFq0X\]{j’

%!&YSby?+,./!U_tl?23D
LM./YS!yE;|‘z{~_X1!gO’a
PZ?G\!y?yzE;~_|eXNZ./
+,’

%*&nbLM!U_l?T9S>anbLM!
NOPc7"U=notrA^gXnbdo!zE
;z{~_X|e!$AB&T=>xa4<X
=Z’

%$&4P}!U_l?T9S>a4P}!\]
PT9PetS>^gXTUuSHpXuf!z
E;z{~_X|eb!"Xg#’

%%&mp!U_l?E;|b"|eXS8N.
6E%sp#c4&mpghNZ!zE;6E4<"
9aOv"xa!zy$

(!9:;<,-

01234TU56Xl7th@uvl7k
&%iK&d7>j2Z^!,HgX;P56XW
}"de@{vbiik&cd7>kl$\;a
Emn<Hzgh}T;P56XW}!PQ5Z
o7_P."I2X{v{f@0!)y4mQpu
xy%q+>d01234TU56W}X{v{
f$9!w7>[)*trDpEXmpsp!\
9!x_!WXDpEo#!mpspoL!"PZ
[#"=DpEmps!DQmpsp50%=Dp
E<rXSs!Z8Jtu+9S{vspDE4!
oplqp_X<L5^g{vspXvn8#$
8.oTU56W}*.*!Otu+9S {vs
pv!56;S#;7yXspctxwx$y$%

Td:rS’(!""$"p!"")"l7X56)p
%9*&!@0QX4P}W}PQAB!!"")"l7
56XW}?sR!""$"l756?sX#<%s!
DQGHK.M{?s8GBN%F!<)&s&!FH
9!Xs5pGH?sTy~0XCalt$

L"!b)TcdYZ[G\]eZ

DpE#= mpsp#@

% &)!%<%
#" *%("<’
!" #&&!<)
$" $%*<’

L(!fghiGjekl

l7
"O

JSK
x%

56x% +R99!
=>=

GH?s
7

&(

!""$ V- LMkj #">#" * Xt,

!"") 5V 0137 %>!<% ’ Xt,

%!=>?

:*I;01NOPTU5n!iM5,V-
b.s56!$}[OvpW}NZXu4!@01
234TU56gh>y@t/XOvpsP!$
Oef"~+0b56W}Xu4wv>0123
4TU56pkjTU56X’z!~)8=>o
plq_kXno4!BLXDpEzE;74X
~_X!z!@c@;.ouv56l7X1~+
056!234oplq@7~_zSBziJ$
xy{W!01234lqzE;9SN,H‘f
aCD$|<,k!YZE7y4~!(

%#&01234l7zE;.93SWX5j
!lq!d2!"#4!).95j!f+bz{~
_X2|eW}}_It$2lq34zE;d2
G^]^"#.u]^bLM4VWa[Xgh
q4$

%!&23LML;uvLM!23LMA|}B
#X!"!f%?~!!xyz{./YSbWS
+,$

%*&0123456%E9zW}"of+V
(Xf+{jB&!@;01234TUfYW}!
=Z?6Loplqp_"2|e"1#5j!"#!
""1~+0yr1Z[M\XW}V($

#=@7!0123456@l7k&Z^:
2!Z^iKD5SLZF>$Dy<!JSKaA
Z&%~&R2aAX5VJSK&!Qv;P56
XiibW}@23buv9WW}k&b5nd
7>B2Z^$



!$$%%!$!& $%&y!01234TU56W}Ovp’()* !"&!! !

!"#$%&’(&)*+,-./0123
4!5634!789:4;<=>?@ABCD"
EFGHIJKL#

S m n o

"##!%&’$()$*+#<234TUZ8/.V,*X
!?<|W-&$!""!$#!%!&!#*!$#**

"!#!.‘;$$*;$(?/y<234TU0hV1NZ
b!?.p<TU*2$!""$$!)%*&!*#*$*#&

"*#!,li$’3$4U<01TU5n8l56’’\T
m71*X!?CD<8.Tm$!""*$!!%#&!’)$("

"$#!9U:<LYIlmTUVW5n8;<=>:%?
l’X!?<*+d’Tm$!""’$!"%)&!&*$&%

"%#!@}A$;UB$ChDy<LYIl7lmTUVW
5n!?’W<*+d’Tm$!""&$#(%8E!&!
#!"$#!!

")#!$FG<lmTULYIl75n8HI:’X!
?<*+d’Tm$!""’$!"%)&!&"$&!

"&#!JK$LMN<234l75n8;8defgVW
*X!?<*+d’Tm$!""’$!"%)&!##$#&

"’#!MFUC8U=,8FBG=F2$V8J52?FU46B<’()*+,-.+(/0("
-)12/.32)/24/5615UW56UG$#((%$%!$)"

"(#!1234567823EF2G0X5I6B?<RY2F=5CBF2368WA76
@65@=5C@Y@A6=<7/*2.8*),#$#(’&$%%#!&!$*%$$*(

"#"#!1234567823EF2GT@4520Z<[8\FBG@A76X25]6B@FU
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