33 3 Vol.33 No.3
2016 6 Journal of East China Jiaotong University Jun ., 2016

:1005-0523(2016)03-0060-08

12 1 1 1
b 9 b
(1. , 210016;2. 709 s 430074 )
: V355 ‘A
DOI:10.16749)j.cnki jecjtu.2016.03.010
1993 20 , 0
1993 ,Dixon  Weidner 1.2002
A* BL,2009 “4.2011 ,Maritin O
Nicholes B1;2012 ,Christine Taylor ~ Craig Wanke
b b [2] ;
2012, ol
1
:2015-11-19
(71301074)
(191—), , o
(1962—), , ; o

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3 s 61
1.1
[7] , =41 dBZ ; , =41 dBZ
R , =41 dBZ ,
1) o , RGB ,
, =41 dBZ , ,
2) , o
3) o OpenCV cvFindCounters( ) ,
4) OpenCV cvApproxPoly( ) ,
5) R , MATLAB
ConvexHull( ) , , , °
1) o , 420 , 7 mile
( 420 1 min), o
2) o 20 km
i 18l , 20 km °
1.2
[9] , ’
° s x.\Yy s
5min, ) ti(i:1’2737
) E(E:172539."):
_li—ty
=i (1)
T x oy
, o , n Ti(i=1,2,---,n)
x vy, x=T,y-T x=k xT+b,,y=k,T+b, s k, x=T,y-T ,
bx,b}. x_T,y_T o Tn—ij(i:1729.“)’
xnﬂ:kxx Tn+j+bx ( 2 )
Vs =h X b, (3)
1.3
|9|O 9’
, E E,] ’

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



62 2016

Eﬁ(izl’z’”') o
H Fa X Ptl,"',Ptx Ot(xv))’
E—l pll_l , ’p Bt_l OZ_I(x,)) ) t+i E+i 0
<x,y>w(i:1 ’2’ ) ;
1) F.\F, 0., \OZ_I(x,y) +i(i=1,2, ) Fy 0t+i<x,;) ,
pllv."vptzlpIFl’“.spBIi] 9 pltv..'9palpllila.“,pﬁlil9 plx‘“»pa’p]kl,“'9pBI7] E\E—l
E\E*l;
2) OHi():,y) ) E plty o ’l)at OHl(x,}')I)lt’ ) OHI(x,)’)})of ’ OHI(J,)’)I) lt’ ) OH-l(x,)')I)at
E—l ql9'“9q01;
3) F, k. 0 =pf(x)=q,(x) (I=1, @),y =p/(y)=q,(y) (I=1, -+ ,a) pi(x).
pi(y) pi Xy 2q1(x) qi(y) Xy ;
4) Pl apd XLy Xt yxio, P pMas
5) pHil,"',PHia,
E+j7 l o
Df Df
|5]O ’
o t, 1+
Fﬁﬂ, Fulﬂ"
th+im];ft+i
D/f= g o x100% (4)
DdFZ Fnt+i_th+i.m Ffm‘ X]OO% (5) 1
1.4 ' Fig.1 Prediction diagram of flow constrained area
: boundary
2009 [10] ,
Ls, ta,
i :ts+m (6)
Vi
o , 0.2; Dy
Vi R 420 800 km-h™',
, , g, 1.2 1.3
2
2.1

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



, 2 ,
) , [”]O }) N , ’ ’
minC=w,C4+w,CH+w;C (7)
C=1- Nrd(ps,pn) (8)
d(ps,pl)fz1 d(pispis)+d (pi,po)
Cy (9)
My
20050
A:# (10)
wt+wtw=1 (11)
0=0,0,=0,0;=0 (12)
D pri>Diin Vi=1,--+ Ny, j=1---,n (13)
d(pipin) =dy,  Yi=1l,--+ Ny (14)
0<0,. (15)
Ny<N, (16)
:C,Cr, Cy s s ;W1,Wr,W3 ,
> sPssPisPo: , 5
3Dk 3 Do
s 10 km;d(Pa,Plﬁ ;d(Pi,Pm)
s i , 7.4 km; Ny
5 Ve ; 8 ;0 5 O
, 90°; F; J o
(7) ; , (8)~ (10) .
N , :Cy, ) 5 Cr ’
;CA ’ o
(11),(12) 1 ;0 (13) ;o (14)~
(16) , o
2.2
(Genetic Algorithm) o
[1210 , ’
. , :D ,
@ , 16)
;@ , (0,0).
221

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



64 2016

]) N ’
’ ’ ’ (xiﬂyi)
, (xg,y1) e (%:,9:) o
2) : (14)~  (16) ,

. : :@

: ;3 :

( 7)o
3) : , o
o , 0
, 1, x
1
f(x)=m (17)
C(x) x . , (14)~(16) ,
(13) , o , , C) ,
w Ci+w w,C D, ,.»>0
Clx)= 1 CiAorCrtw,Cy ( (pep)F ) (18)
(Cl)LCL+C!)'1‘C'['+C!)ACA ) X 1 OO% (D(p, JPist )H:O )
, C(x) C(x), ,
b OO
4) : b o
5) H )
NT ) I:l 9NT_1 ] 01 ’
02, 01 02 ’
2 Rl R27 3 ) H Rl
0,=RondomNum[1,2], 0,=2; R, 0,=RondomNum
[1 ,2], 02:1; R, 0, R, 0, ,

3 °

2 3
Fig. 2 Parents individual path diagram Fig. 3 Cross operation progeny path diagram

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



65

2, 3 PP
6) ,
o 4, 6 .
Py
P
Py
P &
5
Fig. 5 Operation diagram of deleting coordinate
4 P, P’
5 6 P, Py
7) ,
) X ;
, 7.4 km ,
3
31
,2005 4 2 17:37
17:37 17:52 ,
1.2 , 30 min
, 30 min
’ 2 o
3.2
17:40 ,
, 7.4 km,
8 10 km,

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

P,

4
Fig. 4 Operation diagram of changing coordinate

P
6
Fig. 6 Operation diagram of adding coordinate
5 5 P,
R\’r o
:D (
;@ , 2
16) ,
, ;@
18:22 s o
1
, 1.3
1.3
1758 o

’

http://www.cnki.net



66

2016

1

Tab.1 Center location of history flow constrained area

2
Tab. 2 Forecast and assessment results of flow
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Research of Flight Reroute Based on Flow Constrained Area

Jiang Xin'?, Hu Minghua',Zhang Ying', Tian Wen'

(1.College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China ;
2.The 709th Research Institute , China Shipbuilding Industry Corporation, Wuhan 430074 , China)

Abstract : Dangerous weather affects flight safety and is an important reason for flight delay. By establishing flow
constrained area under dangerous weather, using a linear regression forecast model and proposing an improved
method, this study forecasted the location and boundary of flow constrained area dynamically. Adopting the pre-
dicted low constrained area as the constraints and taking flight performance and safety into account, it estab-
lished a reroute model and applied the genetic algorithm by setting the shortest path of reroute, the least turning
points and minimum average turning angle as the optimization goal. The simulation results showed that the de-
signed route can avoid flight constrained area and achieve the goals of security, economy and reduce controllers’
workload.

Key words:flow constrained area;location forecast;boundary forecast ; genetic algorithm ;reroute
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