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Computation of the Shortest Distance of Container Yard
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ABSTRACT

A container terminal productivity is maximized by a minimized time for processing containers. So,
we have been elevated the container terminal productivity through an improvement of computing system,
but there are a limitation because of problems for transportation management and method. A Y/T(Yard
Tractor), which is a representative transportation, is able to do only one process, loading or unloading,
at one time. So if the Y/T can do loading and unloading step by step at a same time, the processing
time would be shortened. In this paper, we proposed an effective operating process of Y/T(Yard Tractor)
Multi-Cycle System by applying RTLS(Real Time Location System) to Y/T(Yard Tractor) in order
to improve the process of loading and unloading at the container terminal. For this, we described
Multi-Cycle System. This system consists of a real time location of Y/T based on RTLS, an indicating
of Y/T location in real time with GIS technology, and an algorithm(Dijkstra’s algorithm) of the shortest
distance. And we used the system in container terminal process and could improve the container terminal
productivity. As the result of simulation for the proposed system in this paper, we could verify that
9% of driving distance was reduced compared with the existing rate and 19% of driving distance was
reduced compared with the maximum rate. Consequently, we could find out the container performance
is maximized.
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If TrimGs{’r_rtls_X").Value. ToString) <> " * And Trim{rs("r_rtls_y").Value. ToString)
<> "" Then
For x = 1 To UBound{g_Ary_CP)
dist_Btn_rtls =
f_Distance_between_Two_Points(Double.Parse(Trim{rs("r_rtls_X").Value. ToString)),
Double. Parse{ Trim(rs("r_rtls_y").Value. ToString)),
g Ary_CP(x).g CP_X, g Ary_CP(x).g_CP_Y)
If dist_rtls > dist_Btn_rtls Then
dist_rtls = dist Btn_rtls /A48 F329 Azl disiA A%
End If
Next
End If

219 AYA W2y

V5 Az ARE Fike @5
sub Function f_Distance_between_Two_Points
Temp_X = x2 - x1 Y xl - x2 & 79
Temp Y = y2 - vl Yyl -y2 8+
Temp_X = Temp_X * Temp_X Y (x1 - x2)°2
Yyl - y2)2

Y/ sart(xl - x2)°2 + (y1 - y2)°2)

[

Temp Y = Temp.Y * Temp_ Y
Result = Sqrt(Temp_X + Temp_Y)
Result = Round(Result)

end sub

I3 11, CPAHM ¢ael|&n £ Hztel Helg Fsts &<
£ “rrtls X7, “rrtls_Y'E VERATH B8 g Ary_ /// ///// /// //
CPoll Y= HE9 FRE AA) vlmudel YT = w
£9} A=E imshA 7% 717ke CPe) 4k YT [

(‘S\vp Al < Engine Semvice @ Simulalion (‘S\wnwﬁwmcmvk‘_“'-‘

X2 AAEA ). % S0 M € e i € Smiion St o
T R— {: Slmula«on“ﬂ" grm—

0w Opii e

W Black ¥ Junction Point |~ Basic Route

«-Selec(Englne Service Mod

= al Al&2d7 : .

4. AIE30jM & AsZa =4 [esaie |
i |
RTLS 7|uke] 91x133 7)&8 o)&3d|A Ay o] jﬁ:’: ﬁﬁi%ﬁ%ﬁg%%
yel 94X stetgtat Aol ANE AT =2
Junction Point) 2 & v o2 HeANLuYE B lF

AdE Y3 of= P Ao EEEA} 59 L0
JPEAE T4 AlEE 1A 75 AFE + Ut
A71A /Tl dig Ad, A7 LA 23871 7}
Foltt AN A FH7&e 7€ RTLS7)4H)
A EZ YA 24 TDOA(Time Difference of

23 12, FetAe| B gl AlZRfold

I T5E s Pe 29y, HE AE XS
A = glojA, FAE ok= Wdxe JPT AY

Arrival) 71%& H &8} o)9} 7 VWL A4
FHol dEste Aoz TY A dA g
3AH o2 RE Y AE At AXE SH s
ot ARH ez e Y/THAT AR of
= Zeold BE 5& &84 AeloludEg )
SHZAR BE ZUHY & F A 80 1
d 12049t ol ofr| wiolguo] o] A E

Al ¢uEES LY £ UEE ),

a9 128 AAE A4 (Juntion point) AR E u}
go2 HAuAY ¢udE A4t S F A EY
olA& F3g Aol A EH A £ A5ty
Hed 822 94 2 U9 V/TE vlas & 3
7tE BoHe Had g SFAAF, EXE 4y
g AxeE X, YRE, A, HHA) i X, Y



26  WEDICIOEE =2X 182 HM15(2010. 1)
HE7 ok AEdolAd FL4d AZL 20099 2
€ 1Y 2F 74 208%E 2F 9A] 158714 oF
2A17F Fetold, A¥Wd Y/T 179, C/C 207 B
HAck AlEH oA e Y/T 914 <18gx387} 7}
S8 Y/T Haed3 4 ¢34, 84 v/T
FAFE FAF + A B 01§ F39A %D‘rﬂ
g7} gy Auyt ddgozy FgAHF
Aol Ay 35S d¥3 JYE & dLL %
Aok B =RoA AgE AuAs gan gn
of E&AE FRIFy] HsA Al géﬂow% &
Atk F 204 A" V/Te 44 38 %
i3] Aol e wd YoM ALl HEE 7

OQQ?%E.

d%_?hn!%—h_

AFEAYE 616Mme UEPon, e Az
Hl &2 oA By 93%71 H93 Hu
ATH] 186%7F HA S-S 19 139 ¥ 28 EaA
298 & 9o,

HBENY
I

HErEN2

i

50,000m 55,000 m ©0009m 65,000 m

%5}%3“’1, g *]%ﬁi"]jﬂ“ﬂ_mﬂ]‘/ﬁ Y/T &4 a7l 13 AA/HE/ET E42)0) e BAew Ha| o
& 23, RYMS A& A9 HeFAE 51,941m, HjE 2
E 2. Fct- HF Z72lof fft A28 24
| aas He YT1 YT2 YT3 YT4 7%
! Y/T No Distance No Distance No Distance No Distance No Distance No Distance
(cm) (cm) (cm) (cm) |~ (cm) (cm)
1 340 340 | 48569 | 340 | 48569 340 | 48569
2 | 302 302 | 26548 | 302 | 26548 | 340 | 48569 340 | 48569
3| 314 314 | 12136 | 314 | 12136 314 | 12136
4 340 340 | 18317 | 340 | 18317 | 314 | 82769 314 | 82769
21 | 340 340 | 18317 | 340 | 18317 | 331 | 98866 | ... 331 | 98866
22| 314 314 | 17219 | 314 | 17219 | 340 | 18317 | 331 | 98866 331 | 98866
231 331 331 | 46782 | 331 | 46782 331 | 46782
24 | 311 311 | 81169 | 311 | 81169 311 | 81169
65 317 317 | 82151 | 817 | 82151 317 | 82151
66 | 314 314 | 4306 | 314 | 4306 | 308 | 5634 | 317 | 82151 317 | 82151
67 | 308 308 | 5634 | 308 | 5634 | 317 | 82151 317 | 82151
63 | 340 340 | 11785 | 340 | 11785 | 317 | 82151 317 | 82151
80 | 382 382 | 47623 | 382 | 47623 | 321 | 67233 | 317 | 82151 317 | 82151
81| 321 321 | 92688 | 321 | 92688 | 317 | 98866 | 305 { 31509 | 317 | 82151 | 317 | 82151
82| 320 320 | 14237 | 320 | 14237 | 305 | 45515 | 321 | 78279 | 317 | 98366 | 317 | 98866
83| 325 325 | 85051 | 325 | 5051 321 | 78279 | 317 | 98866 317 | 98866
84| 305 305 | 28321 | 305 | 28321 | 317 | 82151 | 321 | 48211 321 | 48211
8| 321 317 | 98866 | 321 | 64926 | 317 | 98866 317 | 98866
HaFAA) 51941 (m) | A3 A (B) | 61604 ()
C=B-A 9,663 (m)
HHaAE: D=(B-A)/2+A 56,772 (m)
FueLAA @A) 93 (%) e ARG 186 %6
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