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A Multi Stage Air Material Transportation Planning Method

Tian Yao', Wang Ge', Wan Yanchengz, Liu Bo', Lu Zhenghong1
(1. No. 78092 Unit of PLA, Chengdu 610031, China; 2. No. 90 Team, No. 31401 Unit of PLA, Ji’nan 250001, China)

Abstract: According to the complexity of the air transportation system, basically analyzes the air material
transportation. Constructs an air material transportation planning model based on integer programming, and combines with
the scenario case to solve the calculation, obtains the characteristics and laws of the landing of transport aircraft and
material transportation. The calculation results show that the model can effectively optimize and scientifically plan the air

material transportation scheme, and provide auxiliary support for the formulation of transportation plan.
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min = @sum (M (nm) :@sun (T (tc) t@sun (I (ii) :@=um (J(JJ) rsigma~ralpha (ii, j3) *X(ii,Jjj,mm, tt} ) )+
@oun (K(kk) :@zam (L (11} :phi*ganma (kk,11} *Z (kk, 11, mom, tt) } } +
@=um (T ({37} : @=um (K (kk) : tau*beta (37, kk) *¥ (77, kk, mm, £t} +
2*pai*beta (J],kk}*5 (313, kk,tr) )} )+@eun(J(J3) :chi*0(jj, mm, ce)} )}

@for(I(ii):@for (Minn} :@=un(J{jj) @=un(T{(tt) :

Xi{ii,jj,mm,tt)} )<=onega (ii,mm}} )

@for (Jij3):@for (Minm) :@for (T (ct) |co¥ge®l:U(3d,mm, £t)=U (33, mm, tt-1} +

@oum (I (ii):X(ii,J]),mm, cc—alpha(ii,jj})
@for(J(J]):@for (Mimn) :U (3], mm,1)=0));
Afor(J(33):@for (M(mn) :@Ffor(T(ct) : @oum (K (kk) :
Afor{Jijj) :@for(Kikk) :@for (T (tt) : @=umn (M (mm) :
@for (J(j3} :@for (Kikk) :@for (T (tt) : @sum (M (mm) :
Afor(J(33):@for(T(tc) |lcege¥2 W (JJ, cey=W (33,

@sum (K{kk) :S (37, kk, tt-2*%beta (37,
@for(J(33):W(33,1)=nai3d)}:

}—@oum (K (kk) 1Y (33, kk, mm, te+delta (33003 rd s

TiJd,kk.mm, tt+delca (33} }«<=U (3], . mm, Tt} } )z
theta (mm) *Y (jj, kk,mn, tt) }<==zeta*S(Jjj, kk,tt})}}:
iota(mm) *¥Y (Jjj, kk,mm, tt} j<=eta*S(Jj, kk,tc) b))
ce-1) -@sum (K (kk) :5(JJ,kk,ct) )+

kk)—ep=silon(kk} )} )}

Afor{Jijj) :@for(Titt) |ttgtFl:W({jj, tt) +@=am (K (kk) :
Baum (T (tt_) | (ct_#gr¥cc-2*beta (j], kk) }#and# (tt_#le¥rr) :5(37, kk, te_) ) )=nuijjl}}:

Bfor (Ji(33):@for(T(tt) :@=um(K (kk):5(37, kk, tt)

J<=lanbda(jj}}):

@for (Kikk) :@for (Titt) |tt#gr#l:@=um(J (33} :5(37, kk, tt-beta (33, kk) ) )<=muakk) )} :
@for (Kikk):@for (Mimn) : @for (T (tt) |co¥ge®l:V(kk, mm, tt) =V (kk, mm, tt-1} +
@zum(J {33} :¥ {33, kk, nm, tt-beta (73, kk) —ep=ilonikk} )} -@=um(L (11} : Z (kk, 11, mm, £t} } ) ) ) 7

@for (Kikk) : @for (Mimm) :V (kk,mm, 1)=0) } ;

Afor (K(kk):@8for (M{mn) :@for (T(cc) :@sum(L {11} :Z (kk, 11, mm, tt} }<=Vikk,mm, ct)}}}:
@for (Li11}:@for (Mimm) :@for (T (tt) :Gsum (K (kk) :@sun (T (tr_) | (tt_#le#co)#and#® (ct #gr#l):
Z(kk,1l,mn,tt -gamna (kk,11)}})>=kappa (11,mm, tt}} )}
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