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Optimization of pilots’ flight plans to reduce the jet lag
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In Japan, the shortage of pilots is becoming more and more serious. To handle this problem, efficient
assignment of pilots to flights is necessary. In this study, we focus on the jet lag in pilots and search
for flight plans with least jet lag. We model the damage of jet lag in one flight as a product of two
factors: first is a function of the time difference between origin airport and destination airport, and
second is a function of the arrival time on destination airport time. Then, the cost of each flight plan
is defined as the sum of damages of all flights in the plan. Finally, flight plan with minimum cost
is searched. This problem can be seen as one generalization of the traveling salesman problem. We
computed the optimal flight plan from real flight data.

1 EA
bk, 10y ) OFELZL TRIMEERVWTEANOERMIZEY B2V, LU, BiEAray
NOEREVPHEL VR 2> TETWS. N1y MNEROEZLOELRFIE LT

o 2030 FEHE (/N1 1Ty bOERML & AEIBE)

o HFOEAMNEZTRV (1 NI D EFRBEHIBEMADHS)

o N1y MEEDEZIIRESNIHELEM (1300 5~2600 HH)
LCC (BEMZERH) DHERSBA (31 By MEEHEINTEVNDRW)

o AEANTEY FOEAD S FL WALV (MBS LCC DAIHENEN)

RENBF SN, BEIZE K ODHADMESH TRESFHPEILTEZ—HT, ABOEHEARSKTWS. &
BEASOY POELEBRLU O DBERBERETHR IS 754 VTS5V 2RELRITNER S RVHELYE
X BE5IBoNS. 22T, 10y bAEADTSA FOBIZES LTHEBIT SN WERIT (K
EZRT] THD. A48y Mo T D LAEABTELRETH Y, TRERER) PRDS5IE. 22
T, RERTIZLDZZA—VRB/NRICIMZABIZIRES LS EWh R BENICIEZEET S,

2 HIBEEFI
754 N7 VREREESEETVEAVTERLT B,

23



24

2.1 REREFIA-—JOES

EFVVIIIBLT, BEFHIEBZ AV OMEEEZTHAS., MEOEDIZ, FA-VIIHEH
e BEROBEMBEEOMIKET S LICT 5. ARNREIZERMORMEFIZABINTND LTS,
1RBE LT, BEEFETE, AARBEICL>TELTETHAS. 2% b, HBROKHNRREIAROAHE
DBESIDIFABMBEZLEZONS, 2B LT, BEIFTRMEARM L BEHORMRBMOTHhOK
XIXIZEKETBETHAD. 2%, ThRKREVEIEABNEHELEX 503,

DEDEBRH LIz, BREFITIILZIA-T%

y = f(to)g(t1 — to) (1)
f@® =—%cos (lﬂ—2t) +—2— (2)
g(t) = sin? (;—4t> 3

EEFMET B, 22T, BRIOBAIIRE (hour) LTV, B f i3V LY POREIRRLTWVS.
BHREMAAEL D EBOIEI BRENAETHELVWIREEZET. BB gRRTNIZEBZZA-URERL
TVW3., ThEREVZLCABIEEL VWS KEEEKT.

e ZiE, REZ 11 BCHEL, REBRO7SA MLV Za—3 -2 9RICEIFLALLTS. 20
LEDREIFIAA-VIE, REE=2—3— 2 DBEEN 14 BELROT,

y = f(11+12)g(9 — (11 + 12)) = f(23)g(-14) (4)

LREED.

22 BEISAMNTSVOEE

ZITIR, HEROZEE IOy FAERVEBIEZEE 754 M TS5V ER. 87514 IS5z L
T, iBHOT7 51 MBI BREIFTIXA—TVk y L, XA-JOKH

> v (5)
i=1

NERNEIRD 774 NT TV 2HETS.
BUEER T, Bt BEMAFA U BEOBHE L RLZEHOBELA. MM L FELVFA LS
&, ZOMBIZKEL— VAT VR 2] ITIEVWA, KA MDPREIKET ERPRE->TVS.

3 ERBRER

EBOMBET— 2% 1) KVBBL, THIHLTRET 51 bV 22K L ORD. H1D 12
DEBIZEB L. TNoDOEEBO75 1 FERIIZR1I DL S ITRB, /-, SEEOREREZR2D X
ST B,

EFIZNRT 2HFEL, TRTOZEERZ 1ETOHNDEZTISA M TS50, XA—VUBHBR/NI
3L D%F 21T d. BEOISEHIIAROBANZH -2 GIG THo7-.

WIZNRT 2% L, BUONRTANRSE 754 VTS50 2FRE. EFIZHELLED, XA -V
BRINZRDB 754 M5 2R3 IIRT. HERLEEX, BRORINRT 2HEELBURS 751 b
T3 HE LU, FA—VRNPBNMNIRE 7574 M5 V2R 41ZRT.



X 1: SHEFEELZ 12 0ZE#E

R 1L FERO7I1 VR GERFPRVWEEIZ-1ITLTWS)

NRT | SYD | HNL | SFO | YYZ | JFK | GIG | FRA | JNB | DME | BOM | PEK
NRT 0 10 7 9 12 13 26 12 18 10 10 4
SYD 10 0 10 14 20 21 -1 21 14 -1 -1 12
HNL 9 10 0 5 10 10 -1 21 -1 -1 -1 13
SFO 11 15 6 0 5 17 11 -1 -1 -1 12
YYZ 13 22 11 6 0 11 8 -1 -1 -1 13
JFK 13 23 11 7 2 10 8 15 10 18 13
GIG 26 -1 -1 -1 11 11 0 11 -1 -1 -1 -1
FRA 12 21 21 11 8 9 12 0 11 3 8 9
JNB 22 12 -1 -1 -1 19 -1 11 0 -1 9 14
DME 10 -1 -1 -1 -1 10 -1 -1 0 -1 7
BOM -1 -1 -1 -1 20 -1 9 -1 0 -1
PEK 12 9 11 13 14 -1 10 15 8 -1 0

# 2 HEEOKE (BEERISOTH)
NRT | SYD | HNL | SFO | YYZ | JFK | GIG | FRA | JNB | DME | BOM | PEK
9 10 -10 -8 -5 -5 -3 1 2 3 5.5 8
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