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Improvement of wireless communications environment of Web-pad
on board Yard tractor in container terminal use convergence
technology.

Dong-Hee Hong', Chang-Gon Kim"
Dept. of e-business, Gyeonggi college of science and technology
Dept. of Logistics, Sunchon National University
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Abstracts The container terminals use convergence technology that exchange information for cargo work, using
wireless communication between the TOS(Terminal Operations System) and the handling equipments(CC, TC,
YT). But if the container cargoes pile up high in the container yard, delayed cargo work and cargo working
list information error happen because of communication dead spots(the worker can not receive the information)
which wireless communication is disconnected. At this time the driver of the yard tractor(YT) must be able to
recognize the communication state. If then, delayed cargo work and cargo working list information errors that
occur in the shaded communication area can be avoided, and can process the delayed work due to wireless
communication break. In this project, we have built wireless communication environment to increase the
efficiency of the loading and unloading operations which the operator can respond actively, when the work is
delayed and work orders result in errors. That is, the flow of the wireless communication module has been
changed.
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(13:20~14:00, 14:05~14:40)° 23 YT7} thaA1 (12
1B01~1101, 22k 1A01~3]25)S Ao thwA
TOSSFe] FHEA el S HAES Fo]t(<Table 1>
¥} <Table 2> =), o|u sj712] Dol 800Byteo]™
7} Aol A TOSHA YTZ ARE Bl 3|4 5032
sF4

(Table 1) 1st Test(13:20 ~ 14:00)
Packet Length : 800 Byte

response speed(ms) .
test area fest result Mo | Max e, loss (50times)

1B 01~2B 03 12 730 85.39 12 24%

2B 03~3B 07 - - - 50 | 100%

3B 07~5B 02 18 673 23279 | 31 62%

5B 02~6B 19 15 446 132.72 3 6%

6B 19~7A 24 16 257 83.64 0 0%

TA 24~8A 34 10 539 119.83 2 4%

8A 34~7B 34 11 668 106.58 2 4%

7B 34~6D 25 12 242 81.75 1 2%

6D 25~5D 01 19 330 134.02 3 6%

5D 01~2D 20 11 938 23965 | 13 26%

2D 20~1F 01 11 1019 | 18320 5 10%

1F 01~2F 09 9 344 45.65 2 4%

2F 09~3F 21 9 206 31.14 0 0%

3F 21~5F 05 9 162 42.92 1 2%

7C 01~8C 01 9 346 40.74 0 0%

8C 01~8D 34 10 568 65.94 3 6%

8D 34~8D 01 9 817 76.35 1 2%

8D 01~7D 01 9 267 56.96 0 0%

4H 25~3H 12 19 681 153.93 5 10%

3H 12~1H 23 14 1204 164.44 5 10%

1H 23~1J 11 10 679 167.17 3 6%

1] 11~3] 12 10 607 141.61 6 12%

3] 12~4L 12 9 809 131.74 3 6%

4L 12~2L 07 11 545 128.29 9 18%

2L 07~1L 01 10 1601 173.33 2 4%

Z Al 9 1601 | 10469 | 168 | 11.59%

Suie 24 B4 EE Aol7) el WS 9
& g1 F Ak 12 HEEQ A 2578 A F 474
A9, 221 Bl2ES] A4 2470 AG F 3/ A gute] &
21 & glo] A o FAlo] o] Folxom it
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2B0373B07A| 4 9] A9+ Al FHER A AAE oA
271812 sk sk Z97h wAglon], 7 AERE
F4lo] BT T AsE A9 Firsow
12 HI2EQ] 9= 11.59%, 22F H2=E2] Z$- 75%7}
EREE LS

TS <Table 3>l Yepdl vle} o] 1, 22} HAES

(Table 2) 2nd Test(14:05 ~ 14:40)
Packet Length : 800 Byte

test resulf  response speed(ms) .
test area Min. | Max. Avg. ez (Ghaees)
1A 01~3A 08 10 874 90.60 1 2%
3A 08~6A 12 10 986 107.14 2 4%
6A 12~8Q 14 10 571 94.92 2 4%
8Q 14~8A 31 9 499 43.28 1 2%
8A 31~TA 05 11 720 7294 9 18%
TA 05~5B 25 24 356 105.96 1 2%
5B 25~4B 10 13 340 133.62 0 0%
4B 10~2B 19 18 548 213.02 1 2%
2B 19~1B 01 11 467 151.58 4 8%
1B 01~2D 20 17 428 112.60 6 12%
2D 20~4D 18 23 833 185.24 6 12%
4D 18~6D 25 16 847 160.48 5 10%
6D 25~8B 17 11 630 93.12 4 8%
8B 17~8C 14 10 325 50.60 2 4%
8C 14~6F 25 9 215 54.86 0 0%
6F 25~5F 21 13 403 116.92 2 4%
5F 21~4F 04 10 1094 93.66 1 2%
4F 04~2F 12 10 186 36.24 0 0%
2F 12~1H 04 10 687 107.32 4 8%
1H 04~3H 15 14 89%6 124.22 12 24%
3H 15~4L 06 10 1155 131.46 5 10%
4L 06~1L 20 10 775 13594 7 14%
1L 20~1J 01 11 439 92.24 8 16%
1J 01~3] 25 11 812 174.40 7 14%
A A 9 1155 111.76 90 75%

M
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(Table 3) Comparison on 1st, 2nd Tests
Packet Length : 800 Byte, Send a number of times : 50

SSID7} uH= =3k -S4 E7E 719] Eofol flo] A
e 3 vk 7] wiTol] Apgo] o] FatH A SSID7} v

¢}
Result 1st 2nd Comparison o
= = 78 = 2=
Response Response response Hehe 2aks = Ae 271 Reke o] |
ICompari on speed |loss speed |loss speed loss E]—
area avg.(ms) avg.(ms) avg.(ms)
8A31~7A05 115.33 1 72.94 9 42.39 8
TA05~5B25 80.2 0 105.96 1 25.76 1 ACU
5B25~4B10 19854 4 13362 0 64.92 4 [Prnﬁles IFlrmware ‘ Status | Statistics I Eurveﬂ
4B10~2B19 - 50 213.02 1 - 49 T 1 Tissor. [0 50 _DH{CTGATE L
2B19-1B0L | 10525 |22 | 15158 | 4 | 4633 |18 — | e S
1B01~2D20 | 2287 7 1126 6 116.1 1 Dot 1600w icpeed: L thos |
2D20~4D18 239.65 13 185.24 6 5441 7 Ercryption: WEP MIC: None
4D18~6D25 13402 3 16048 5 2646 2 urrent IP Address: 10.31.211.201
2.60.11 Firmware: 560,05
6D25~8B17 81.73 1 93.12 4 11.39 3
8C14~6F25 40.74 0 54.86 0 14.12 0
6F25=5F21 | 991 2| 169 2| 178 |0 [Fig. 2] Check screen on state of wireless
OF21-AFO4 | 4763 | 1 | 9366 ] 1] 4603 | O communication equipment
4F04~2F12 30.32 0 36.24 0 592 0
2F12~1H04 45.65 2 107.32 4 61.67 2
IHO4~3HI5 | 13377 |2 | 12422 | 12| 9% |10 wheba] TOSSF YT 7+ Bxlo] wrebs]9le w) 2Heix}
3HI5~4L06 | 15393 | 5 | 13146 | 5 2247 0 N .
= zlo]o oS HAES o) A~ sk 2= o)
JL06~1020 | 10871 | 8 | 13594 | 7 | 2723 | 1 = A AD S Axstsl] A Lam AR 9l
1J01~3)25 | 14161 | 6 | 1744 | 7] 3270 |1 = Rl = SAs IHAE F 9l Wel Hastth
(Table 4) Comparison on communication
environment tests for state of 3. BEMEAM A J4M diot
vehicles(YT)
sult Response speed loss 3.1 %*._l |:I_|-§||- Hel'g A| il% _'|E-| I:<|>I'|o_|'
Position, Condith (ms) (50times) -
Lo BAe Begoz Aase] 92 1 A4S B =
4G03, stop Max. 129 6 | 12% g4 A48 58 A= Falo] o] FAUK([Fig. 3]). 1
Avg. 4144 - B
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Avg. 189.18
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