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Multi-objective Optimization of Missed Approach Procedure Based on
an Improved ARS Method
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Abstract: To address the prominent issues of noise pollution and fuel consumption during aircraft go-around
phases, this paper selects the dual-runway independent parallel instrument approach pattern at Tianjin Binhai
International Airport as the research scenario. By developing a complex aircraft sequencing model that
incorporates speed variations and controller coordination factors, and by integrating existing performance-
based navigation (PBN) procedures with aircraft performance parameters, an optimization analysis is
conducted. First, missed approach parameters are redefined based on previously optimized PBN approach
procedures. Second, an improved aircraft reinjection system (ARS) intelligent method is employed to refine
the existing missed approach procedure, planning three-dimensional Dubins paths as the new missed approach
procedure. Finally, a multidimensional evaluation model encompassing noise, fuel consumption, and safety
separation is constructed to validate the optimization effectiveness of the proposed procedures. The results
demonstrate that the new procedure maximizes noise reduction and fuel savings during the missed approach
phase while ensuring flight safety, thereby improving overall operational efficiency. Comparisons of noise
impact zones, fuel consumption, operational distance, and time before and after optimization show significant

improvements with the optimized procedures meeting all operational safety standards.
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Fig.1 Flow chart of missed approach procedure optimization method

B 1R IE Jr kAR AN R < 3 T AT SO R AR
J5i 9 PBN #3572 5, LA 60 m B e W7 5 B 4
26T A R AR R AT AT A AR B IR N TR
LU U [ B AL A 0L ik Sr AT A R I B 1T
SR M ARS Ik IR B R A Z WU 91, IF
2 R A A 5 AR i AL R B AR R
EAG T R ORALE A T Al a2k AURE R ]
M3 BRI = 4E Dubins #4228 3 S E A B 2 KRR
P A5 52 TR TR AL R % FRT R B AL 8 o
T KT 5 d 5 T 2 4P AL 7 oAb S i A2 AR
Jr AT AR

2 BEFAHTEERE

2.1 Hi#HEARS i
AR TSCR Bt ARS B 15 “ALE KB
A BT g AR g AR T KRR IR

BT % A7 45 (Initial approach fix, IAF ) L& JE i .

AL o 337 AR Y B35 TAF SR, TR IR KL
T bR A A S R 45, TAF g 3 ]
HE 3T 5E A 5 (Intermediate fix, IF) 22 [7] A9 2 5 BE R
R B, TF SO B 5 i 3T 5E A 5 (Final ap-
proach fix, FAF) 2y H [a] i 3T B , 76 1% Bt CAL & B2
R 2l A Y b ] g B R E B IE . N FAF
R RHLT RS G Bl Oy e e R B, i TRAIL R Z2
TE WL BEA B T $AT & R B . 7E — 2 R R
LR AN B AR AL R AR R RS S SR
SR AR CHL L 2 L T AT R R
Pk . SR OB T T R A U W B AT AT &
TRARAE I BRI PR AT IR
BRI ARY QT 2 AR Y HLE & BT B e Tt ) 4
FRAR Y, SFfF BB UE T 16 4, KB TAF s =00 kit
(RWY16R 5 RWYI16L HJ1 — 5 & K2 )F , By #%



193 BRI MR Rz R (A R B 22 D

ETFE TIO70 M AZEREFETF) .

J5 ARS J5 Y 546 5 5 R 0 XN HE T
RHLICTE B SRR P AT IR, AT DL O A R
J& S RALZ [ [8] B, 5 R0 A2 22 4 B2 oR Y [ B A
G ZERR R G A, PRl 2 Aok B AR T35, 2K
AR, TR R A ML L A R F [ B
SEM R VR AR . AR N A LA G
ROLEJE RO A B AT B A ROk
MBS G TE CEILE GaZmBRFEN),
i3 AL CIET; I AL S G sl =4k Du-
bins B 72 3 3k G' 4 S BE B 2% R 1) 2% 5 1 76 1R
INRETLEIN . Z BT E 2 RER R, R
ARS J5 36 WL SCiHRE8] .

ARS & —Fh 5 fE HL3E 0 7 ik fE R TR 5
AT DA R B AR R AR . AR SR R
ARS J5 ¥k L iEAT ot (i FH T 21 2 & B 7% 25 B
BB LI AR s s i e ok . ke
1) ARS J7 ik an & 2 iy 7, e T 48 22 = B 81 16R-TP
JEPATRRE R K,

3000
92 500

{2000 &
o
15001?.IE

newlAF 11000
926 newlF 50,
' ewFAH
1, |

~l

1

1

I

1

1

1

1

1

1

1

:

1
=N
(]
O I
NI
[
1
8!
N
i
Nedl
[N]]
N
-o"",'
1

1

1

|
(=]

16L-MAPt
16L-Tp 393
1392

139.1 ~
439.0 ~
138.9 #
438.8

.

1162 1164 1166 1168 1120 1153 T
ZRE /()
K2 Wik ARS Fikm iR
Fig.2 Schematic diagram of improved ARS method
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Table 1 Critical procedure point

CHEFR P 2/ HE/C) @E/m
AVBOX 116.378 38.647 8 2700
TI1926 116.624 38.705 8 2400
TI1925 117.013 38.795 1 800
newTJ924 117.062 38.820 6 1 800
newIAF(16R-TAF)  117.194 39.200 1 1100
TJ953(16R-IF) 117.2618  39.259 2 700
16R-FAF 117.2818  39.227 3 600
TJ963 117.816 6 39.083 1500
TJ962 117.493 39.1 100
TJ961 117.4541  39.204 1 900
TJ960(16L-TAF) 117.391 7 39.3 700
newlF (16L-1F) 117.279 39.274 2 700
16L-FAF 117.307 39.2297 600
TJ931 117.468 3 38.97 900
TI1932 117.7052  38.9977 1 600
MUGLO 118.0344  39.070 3 2700
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Fig.9 Pre-optimization noise-affected area
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