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Dynamic task plan adjustment model and algorithm based on battlefield
emergencies
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Abstract: The high uncertainty of battlefield environment leads to some emergencies in the course of a battle. These
events mainly include the emergence of new tasks and the failure of platform entities. In order to cope with emergencies
in a battle, in the face of changes in the battlefield environment, the task plan formulated before the operation needs to be
adjusted in the course of operations, and the adjustment of wartime task plan is a difficult issue in the field of command
and control. Firstly, the components of the command and control organization are described, the constraints in the task
plan adjustment are analyzed, a mathematical model is established, which takes the minimum mission completion time
as the objective function, and task completion quality, task insertion order and adjustment stability as the constraints.
Then, a mission planning adjustment algorithm based on the feasible task execution sequence and the greedy algorithm
is proposed. The design ideas of adjustment method and detailed steps of the task plan adjustment method are given.
Finally, combined with the joint landing operations case simulation, the simulation experiment verifies the feasibility and
effectiveness of the method in dealing with emergencies.

Keywords: command and control organization; battlefield emergencies; mission planning; adaptive adjustment

optimization; adjustment model; greedy algorithm
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AR E MRS S, KA MDLS 5532 3047 % 5 4 45 0
X, K H K B AU S 7% (weighted  length  algorithm,
WL) THEAE S50 56 2, oR Huk £ WL P 45 21 1) 4
25 W07 R B 8 s, WAME S AT FE RN 1,
W R MES TR K.

x1 E5REMH

AN Y A TR (AN

1% AL BRI IR
Ry Ro Rs Ry Rs Re Ry Rg z Y
T 5 3 10 0 0 8 0 6 30 70 15
Ty 5 3 10 0 0 8 0 6 30 64 75
T 0 3 0 0 0 0 0 0 10 15 40
Ty 0 3 0 0 0 0 0 0 10 30 95
Ts 0 3 0 0 0 0 10 0 10 28 73
Ts 0 0 0 10 14 12 0 0 10 24 60
T 0 0 0 10 14 12 0 0 10 28 73
Ty 0 0 0 10 14 12 0 0 10 28 83
Ty 5 0 0 0 0 5 0 0 10 28 73
Tio 5 0 0 0 0 5 0 0 10 28 83
T 0 0 0 0 0 10 5 0 10 25 45
Tio 0 0 0 0 0 10 5 0 10 5 95
Ths 0 0 0 0 0 8 0 6 20 25 45
T4 0 0 0 0 0 8 0 6 20 5 95
Ty 0 0 0 20 10 4 0 0 15 25 45
The 0 0 0 20 10 4 0 0 15 5 95
Th7 0 0 0 0 8 0 4 10 5 60
Ths 0 0 0 8 0 4 10 20 5 60
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x2 TaRBH
FEVIRIA 1T IR RE /7 1) &
FE W
Ry R2 R3 Ry Rs Re Ry Rs

Py 10 10 1 0 9 5 0 0 2
P, 1 4 10 0 4 3 0 0 2
P 10 10 1 0 9 2 0 0 2
P, 0 0 0 2 0 0 5 0 4
Ps 1 0 0 10 2 2 1 0 1.35
Ps 5 0 0 0 0 0 0 0 4
P 3 4 0 0 6 10 1 0 4
Pg 1 3 0 0 10 8 1 0 4
Py 1 3 0 0 10 8 1 0 4
Pio 1 3 0 0 10 8 1 0 4
Py 6 1 0 0 1 1 0 0 45
Pio 6 1 0 0 1 1 0 0 4.5
P13 6 1 0 0 1 1 0 0 4.5
Py 0 0 0 0 0 0 10 0 2
Pis 0 0 0 0 0 0 0 6 5
Pis 0 0 0 0 0 0 0 6 7
Py 0 0 0 6 6 0 1 10 2.5
Pig 1 0 0 10 2 2 1 0 1.35
Py 1 0 0 10 2 2 1 0 1.35
Pso 1 0 0 10 2 2 1 1.35

ime 0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190

B

P, T, T,

P, T, T, T,

2 Ty T,

P, T, T, T,

P, T,

P, T, T, T,

P, T, T, T,

P, T, T,

P, T, T, T,

P, T, T, T, Ty

P, T, T, T, T,

P, T, T, T,

Py, T, T,

P, T, T. T,

P, T, T

o T, T,

P, T, T,

P T, T,

P, T, Ty

B8 FEANESITRIERE

% Y ) 75 51 R K 57 MDLS & AT E 55-F
G YR o BC B 5 vk, 1% SR — AR e k2
SRk, S I T FAST. A 2 ) 7 S B VR R ) K 2 oK
F MDLS 5 y%U5-160 ] 1 SR H MDLS %32 3K fif 911 46
i T RS 6 BT 2. AR AR & AF T,
EEPATHIFFIATS = (15, Ts, T1, T3, Ty, Tir, Tis,
TQ)T77T87T97T117T137T107T127T15,T147T16L,TEﬁE(]
SE R [A] 4 192.952 9 h.

3.1 ESEMEHNHESR
3.1.1 AESWINRAELERTHA

ERPATREIt = 50 0, AR IR B3 & 34 10 AR AL
VE A iy BEAT R 82, 75 BB G T 55 T, 1155 Tho 17
NE 8 Ts 5 T7 2 [8). AF 55 Tho HINL BN (28,78), Bt
PR R K EN(0,0,8,0,0,6,0, 10], 4F 55 AT I [7] Ay
10h.

H 8 T %0, 9t = 500 AE55 T, T3, Ty, T, T+



%58

oMy AT RAFANME SRS EER R H &

1059

EAIAT 58 B AT 55 Tt, Ths IEFEPATIE R G5 R, /AT
SEREFNEEPAT PAES AT EHATES FI. 4t =
50 B, FEHATAE S 4 & Syt = (T3, Ty, T, Ty, Tho,
Ti1, Tia, Ths, Tha, Tis, The b AR 55 AT T TSyaie =
(T7, Ty, Ty, Th1, Ths, Tho, Th2, Ths, Tha, Th), B7 3 B AE
% Tho IRIELIR AR INZE TS yaie JFHEI TS, TS =
[Trg, T, T, To, Th1, T3, Tho, Tha, Tis, Tia, The)-

K56 2795 I IR R 88 5 v, SR AR H AT 55 J5
)i AT 551 6 7 &, UL RAT 55 35 0 5 BT A 4 55 1
PATHE DL, BIE RS YR E N1

45 38 0 e 1 H 4Rk 1 dn P 9 Bt o, 8T 3 (AT 55
1E B o LSk A 2o, BTG AT 55 Tho, 3L 20 BE 1P
G N Py Pyy PoPoo. AT 5538 N e, 48 Ay 1 5€ B I (8]
192.9529h 484 199.524 0 h.

time0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

P T,

2| ) T, i,

2| 7, 7, EN

P, T T,

P, T, T, Ty

P, T, -

P, T, T, T,

P, T, T, T,

P, I 7. T

P, T, T, T,

P, 7, s | 7 |

P, T, | Ty

P, T, T, T,

P, T, T,

P, 7, T, T,

2 T, Ty

P, i i T

7| [z, e

12 77, T, T

Py, T, T, T,
9 FEEMESIRIEFE (ESEMmAEERE)

3.1.2 RS HINR AL S
B¢ = 1108, FrghmESs Tho. 5 T AN 8
Ty 5 T Z 18] AR5 Tho FIALE N (5,95), BTl K
KE1[0,0,0,0,0,8,0, 6], {F 455 AL BRI (8] A 20 h.
HESH W, Mt = 110,415 Tio Ti3 IETE

timg

PATRF AT S Syt = {Tho, Tia, Tis, Tie } AF
FAHATNF TSwaie = [Tho, Tis, Tia, Tre), HT I HIAESS
Tyo IRIE LIRS INZE TS ywaie ., 152 TS, TS =
[Tho, Tis, Tra, Tho, Tie). 155536 00 5 0 H 45 B an i 10
FIT 7, B M (AT 55 16 I rh DA SR EAUHE 0.

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
P, T,

P, m \ 7,

2 7. | %] o

2 I R

P, F2 [ & | T
P, T,

P, T, [ o] T,

P, [ %] T, T,
P, 2 T,

P, | 7 T, T,

P, 7, 7, 7, T,

P 7. 7 7, T, e

P T, 7, 7, T,

P, | m T,

s T T, ‘ T,

B T, [ %

P, | ] T, T,

P, | = T 7,

P, A T, T,

& 10

WEENESTRIEE (ESEMnLEEEH)
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HE 10 7] WL, Ty S BRIV 6 4 Pro Pis Pyr Prg
Pio Poy, 53 BLHIF- & BRI AT 55 Tho B 75 3K, AT
%oy BL BN B & 5 )5 20 Be 5 S AR .

AR 5538 0 J , A4 A 19 56 SR 1] B 192.952 9 h3 i
%2206.124 0 h, AT I 8] 22 H 2 14 h, B8 4F 55 BT
B[] 2 20 h, 12 18 # S LU ML e 1 AT 55 B4 i) i)
=i
32 FEmMEEBEHNAESH
fEmPATREIt = 60 I K AF G 85, Z /1P
GNPy HEI8 AT I, i /3 Bl 5 & -7 & Py £ 57 AT
55 Ty RN T K FEAR T BRI, 75 % BRAT 55 43 e 5 28k
ITWEE AT SS Ty M Ty BB ROV 6, BUAE  F 6 57
BN

P& PR ETAESS Ty AT BO-F 5 20 B

WER I PR, P& P s, #ATE 55 v RIR B, AT
5T T B AR 6, 286 Wk 4 Fiows.

#=3 FTEemEm
1£% &
T11 P7Py
T2 Py Pr

%4 TPRRERE

1% SHFE
Ty1 PPy P3Py
T12 P1P2P3P4

PAEE R, HONAE S Ty AT B0 T 6 SRR,
HABAT 55 53 BE 091 5 AN, 703 2 7 S A R IR 2%
7 RS P H R E a1 s

time 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Pl TZ Tll TlZ
P, T, r. T, | T,
2, EA S T, [T g
P4 ‘ Tlx ‘ Tll . Tll
PS ‘ T6 TR ‘ T16
Ps T,
P7 Tl
i | T, T T
P, | T, T
2y [ 7o ] i T |
P|1 TZ T7 T TIO
P, T, 7 , T
P13 Tz T, TW
Py A
P, ER \ r, | T,
Plﬁ ‘ T| ‘ TI3
By B i
P, A i
P, T, | T
P, T, | T,
11 FEEMESIHTRIESE (FEHn%H)
WA 5 Ao (10 25 SRS )48 24 206.209 4 h, 4 L) [Toree] [Tomen] [T
46 [ A5 iy 52 N T80, ~F 6 Py 453 55 5 A1 o 58 B T 173] L2 L2 ] 2]
JEHERE 114,05 R EOR, R 7 F B 8RS AT S5 Le | [Lr]lr]
S ) A LAl Le | Lr]
3.3 EAMESH Lr | Lp | [P ]
S IE A% SC TSR FE 1 085 513 (greedy strategy, : : :
[ Po | [ Pw | [Puw]

GS) FE M AT 55 Xl Y 48 e @b FrR DR A v, o PR 3R B
155 X E AR (dual greedy strategy, DGS) Fl— 3%
T AE B (consistent greedy strategy, CGS) #EAT X} L. 3
T 792 00 22 S AR ILAE XS TR ~F & W 987 32 v
JRHT, BT ZE T & RS A I H A )
FTf &, s 12 s,

12 ERBNESZSHEAETERIR

GS SFIRAE B — D 1 £ B BR 1K) F & I,
Timpact, ~  Timpact, FT 70 LI 1 6 1, M BRI A1
3 T A A A A i 1) 76 BN TR 45 4 B %2 . DGS S59%: i
~  Timpact, ARBEAT 7 G MR AT, 25

ﬂmpactl



%547 FhOM . R TFRAEMHGE ST RIS RERR B H K 1061
Timpact, T 6 5 WAL B M — 4 & )5, Timpact, 1 4 % ®

1555 75 RATA BEAF 2 2, TFIERT Thmpact, HI-F 625
BEATAE 55 M. CGS 5% 18 32 B AT 55 Thmpact, ~
Timnpact, M Timpact, FI1E 782, J6 AT 0 %6 2 BT
55, BEAT TUAT- 6 IR ST, A IR AT 550 2 0 v AT
5 FEURIEAT IR

1A% 5175 (genetic algorithm, GA) AR Kk 55
% (simulated annealing, SA) t 4% F - 3R fid AT 55 it &Il
AR i 07 14 18090 Y ghb 0, A S B b g A% RV
FIALFUIR K S AT X6 L, e B AT 55 1 56 BT &= MG
T 1L, 3T 10 2007 L85, SR AR A, S 45
R 13AE 14 Fs. B 228 GS Bk, N 2
N DGS Hi%, 18 % CGS B, Tiff Fe o GA Bk, U7
TN SA ST,

215
= b : M
= *
Ezm>°* °:° N z
1 * *
5 SRS B
& 185t =@ = E
& o o o
# R
<
0345 6 7 8 9 10
17 EREL
E 13 fFEaSeRRtEELE
5
w *
1@4-*******
z 3t
= .
11\:{) b @ 0 o Dnu
ﬂ =]
L . ;°°
by 1 . ;g g 3 8 g
72 3 4 5 6 7 8 9 10
17 FREL

14 BEEFRRLLAR

H P 13 7] W, GS ik DGS ik CGS 5% GA
FERI SA Sk R GS L AT 4RI 15
BI) (1) 485 iy 56 I 1) S ARG, 2R AT T 4 1) 28R B 4, CGS
SRR DR A A 2 BB AT 55 AR S AT AT 55, BRI T °F
B TR A R, 3 BURE AR 48 Ay 52 A TR
ZEE T R BTSSR AR R BRI LT BRI
T

FH I 14 0] W, 15 VR RE R 5 1H, GA Sk FERT 55
i, SA BRI B R T 3 R R AR B 3 M AR
ERIFER A ZE A 2, RIS AT I (3L, R GS ik
TEARRAR S v R FER | B R AR T8 B SR, TE AR R
S 1A SR v (AT 2% U I TR R ) A B LA A R
PE.

KR T T AR HIE A 6 U IX R R K S
PR BAESS TR 8 1) B, 2 S 1 R /M ASE i 58
IS 18] 09 H AR AT 55 R B AR, 45 5 P AT AL 55 $AT
Fe BRI 52 R SEVE S th T AR R B T7 k. dR i LB
i 1 8 S 91 kAT S 36075 35, W) IR AE 55 1R T MDLS 5
PR A SRAE ™ A, 7 BIAE PR RO A T XRS5
RUBEAT 3& WA B, PR A SCEVE 5 O B3R B0
— B B BE AR KRR AT 0T L,
S S5 IR R T BT T TR SR B
RAEAIIL R
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