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Abstract: To ease the workload of ship’s offices and pilots, and to enhance the efficiency of berthing and
unberthing of large vessels, this study aims to consolidate scattered knowledge into a specialized repository. By
emphasizing the berthing process, considering the distinet attributes and influential factors of berthing and un-
berthing large vessels, and drawing upon relevant theories on knowledge base, Visual Prolog is utilized to con-
struct a specialized knowledge base. Initial simulations are carried out using sublibrary for the configuration of
pilot and tughoat as well as for environment, the results indicate that the knowledge base is able to provide
safety assurance to the berthing and unberthing of large vessels.

Keywords: knowledge base; construction; large vessel; berthing and unberthing; decision-making support;

safety assurance

0 58§

W BRI AERAVIIRIK, ARSI 80% LI 1 | W BRI R SR, AT
GRE . SEETIA . BRI RIE RS BRST T, Mt A — AR S A A e
TR AR TR S B, SRS IR B PR AR S R — SR
TR AL ER AG K SO B IR T ELIR 22 s T KB R AR PERE . AR R B S R, A
AR R B IV R T ARG AR B A BSOS R B SR B IAOR

[WFsEHEI] 2023 -10-24

[E€WMB] ERESTAES (2021YFB3901505)

[MEERN] F1EE. IR, FENFEZRSHM GERT 0, @EEE. R, 242, NFgdsh T
A TR MY,

http : /xuebaobangong. jmu. edu. cn/zkb



52 1] Tro R, AR RIEMREEE IR RN S B - 135 -

FRE A BB, DL SR MR &5 i SRR S, RARIERS . ¥R R
4, WREFRGE—FIATHREARG M ALY . BT, B %A EELEAT Izl Y
BT THFSE, JFBUS TARSC AR . UnA . 2RO A5 > ek L 6 s A7 7K Sl A A0 2 1 A L A 2
RGBS KIS AR L PSR T 3 Zhang 5510 TR AN ATS ¥l , 454 B AR
FORFNEE DL SRR B SR, ST AT N IR, M SRR, AR & G5 3h
FEa AR XU Xt A (A3 S0 A i e R DG L, T Ok lE fi A% 5 S0 M S 77 ST T N T A Rl 9 A 79
EER AR 255 RS5O RIVHIRE 12 R AN Re R Al D 5 (0 JE AR A | eI
T HGRERE L RSN TR ; Zheng 55 4R T — &35 H T2 B AHANOL AL BT AR BU i, MR
] 00 T AR DAL 2R AT T BFSE

Visual Prolog 1§ 1l #ALZ 4R F VLT, ST Prolog 15 MY AT AALAE T R IR BE R, B AEHG I
w4 FE (00P) MEDEH A (GUL) JFAMZEE . Visual Prolog TEL KRG, N THRE.
FUARTE SACTE | FIRR R AR PR BLAE AT B V2 N, T T A B 52 2% SR AR ) iy 1
R, WMEFBWRSE . LRE MR,

KTTEMZ AR ERETE B 27 R A P e e R A AR BT sk, SR, SR vt
PR R G A EE B A AR, R A A RE R DA AR S S I NS MG TEE s mis g, g
BFAR L, PR, ASSCHIF Visual Prolog F& & BAAAE HE R AN AASE B 1A A%

1 KREARARSE & R B R
1.1 KEBEARANES =

AR I  REK . KT8 BN KRR R, RIS B4R g R s 5 —
FEARIA AN . RBUBERARIBE R, 15 (k5 BT S BRI RGN a] . — BLIFAR12 3l SOk DL TR 3 {5
1k RBUMEAREE T I R — AR, 28 BN 32 B2 R R, 2 32K I RS2 M A, [ 38 52
AR, FIAS K SR, 2 10 LR A 250 ah, R R AR A% A 1) e P R e R A R e 25, T
IARMERRGN , A | SEdE AR 4 R DUE SR RE A I U OCHE R, — HAREAR Y, ERTRES|
R, NI I ™ F A A A P 2k o T Rt R ARAE B B IR BT, DA Z5UAR SR
O, ZERBUABRTHRIF T ER AT, LRI IA 2 e R s e o 1
1.2 REMMESATRESHT

AR SR, RIS AT 20 A PN E: S — W BO2 AR A AE A B TTE JT 1k A
PR KBz shid B, O BOEM AR A R R, SORTAROD < HRIAE R 8 I BOZ R AR AA M
IR AR K IS st B2, IZIBOR M ANSE R R, SORTAR Sy <SRt ik, A
SCRE X RTAARGE AN AT K B B AN 1 ~2 nomile B “HRIAERE”, BEEIANI] ~2 n mile |58 A
SEAFR R “RERIERE

FRYES T SRR 256, BEESYAN 2 n mile B, AHVAEHITE 4 kn IR BEEIAN 1 n mile B, 4%
W FEHITZE 2 kn DUF 5 BEBIAN— MRS, RN EEHIEL knlA T LNG MIAEERE &, — M2
RILFEEIE R T 5 em/s, FEIAME/NT 500 X RBSAMS , festrdfd, h T,
AEAAAEAS G ek, AR SESR AR RE IR T SR T SR

i N 17 E= A NS I AW 3 S B S B SR e 18 S 2 KO 2o 1 NS e 8 & B S VA e |
FEI, AUTEMTT R AR . R SRR, MRS 5T GOV AR AL | AR BB 4%
PEEREREI = TGRS AR R BT BN, BRI Z) FHRYN, S0 H 500 T 13 AR =
P AR ZE Sk, NAE TR A M4 BE & T AT Sk B . S8 Uk J5 BHEHLAE O IE 5 T 58 &
H, REEMRH, REMHEIARA I RN E R Y, ZRAER B, BRI & R AR
PLIF—ERIREEE, SRS 00/ IR E 5 103 AN, TER AR R e OL T, 1R R

http : /xuebaobangong. jmu. edu. cn/zkb



- 136 - FFRREM (HRBERRD 529 %

INRAE ST, MRS P A Sk, RIS ARSEI RTES IR R 0l An el 1 AE] 2 Bl

(AR A

BT i
A 4
EiIR(EFuN™ s
S HIRIR AL AL 1~2 T
A 4
B s R
AR Lt
ERa R < I51] iE 7K 3 it 3k v
5
i 56 b B
i 5 0 D
e
- T X
G
B 1 KEMIAERRE 2 KREMMBRARE
Fig.1 Large ship berthing process Fig.2 Large ship unberthing process
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Fig.4 Structural model of knowledge base for large ships berthing and unberthing
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ship_ type (_ LNG). £3 RUBHEBBER INC BIEREEIRE
: — discontiguous tugboat_ requirements/6. Tab.3 Tugboat configuration standards for LNG

tughoat_ requirements (_ LNG, berth, 0, 315, 4, 4000).
tughoat_ requirements ( _ LNG, berth, 315, max_ length, 5,

terminals in the eastern port area of Shenzhen Port

4000). iy e SEH OB By po
tugboat_ requirements (_ LNG, unberth, 0, 315, 3, 4000). < Q-flex 25 4 3 =4000 HP
tughoat _ requirements ( _ LNG, unberth, 315, max _ = O-flex 2451 4 3 = 5000 HP

length, 3, 5000)). .1 HP =2.5 kW

4 KREMMMEREBEAIRELH
Visual Prolog (W FFA5 M GARIRIANE . Hink . 7R BORSBGx 4 > E2H ),
IHTAIBL (Predicate Section) : 7EIRIAEH, A LUE ST (RIAT %) KHAL—L8 4 Rny A,
HHrB (Goal Section) : TEHAREH, W LIE X FHbr, BIEBITREFEESHATH B (£
ACHABRAE) |
FHJB (Clause Section) : FAJ Bl & 15 1R A EARSEOL o 2 B8 18] A R RG24
1B (Domain Section) : TEISIHE LEET T 3K
AT LASE SCECHE 2H 70 R S8k R S 1) 3% B G

ZHETE Visual Prolog R EAR R VERH , a X
BT K8 RN /R T 0028 e o 2R RN AR E AT U
FELI | .
DAE] 4 ST 0 5 155 97 J0 3 R 4 A il __
S, AT LR — AN T S 6 0 R — —
(I s fiR) . : - : -
PAS T O3 A0 46 e B 0 PR 2R AN 2R 1 R
T HE R, T TR IS I GUI =
WIREIG . AR A O, 1E 3 5 I LA . A
o EAECE XTI, W T TR A 5 BAMRE =
%ﬂiﬁ‘ﬁtﬂ%’%%ﬁ, ﬂﬂﬁ?@%@ﬂﬁqﬂ, T RA Fig.5 Simple knowledge base user interface

W1 “ship_ type” F “tugboat_ requirements” , FHJBLALE T IH TR MY SEBRCEL, S AL ) R 5L
eI E b, SO T RIAZR R S SR AR TNC ORI . BARBCEL S TREF AL A, gl
EEPITHE BEr, WERREE S, &€ X T “query_ tugboat_ requirements” YENF HAr, B
FESCT BRI, IfEEACECE T, LT “ship_ type” BYEIEISEIN “symbol” . % FIFEX
LA UL 6

1 5E UETE F P A 3 RS UG , FH Visual Prolog 18 7 SEE0S T 51 A1 56 e B 5031 F P Y
AWIHRE (WK 7) , S PR A AR AR | B L ik XUy K IRFAELER (5 B
SR ) R T UL, B, F AR ZE AL “LNG ., KB 345 127K 10.6, X
J113 m/s, KL 1.5 m/s”, RESKXEEMSHREDOAWANHEITICH, SEAHNTERN
4-5000 MUHLAEFIR G I 0L, JF45 B HLAE AR DG I, Hidh 4-5000 K78 4 SR PRAMK T 5000 HP
(1 HP=2.5 kW) RY4t%e, JFox8me M P 207 S8 20 AR SCARME T B fIRIC B 5 28, 3 T A4 37 AR
TEOLTEM T 58 Eilb AT

i BRRVRE 0 7 e RS R . PSR MR P SR SRR AR M AN B SR PR 40 12 75
SRR 2RI, 5 51 AT DA A8 B AU A i B A AU B A5, RGNS R
SYREHL . REERIR T RS AL AN 8 iR .

http : /xuebaobangong. jmu. edu. cn/zkb



- 140 -

FFRREM (HRBERRD

%529 %

tipz
aboutDialog
taskWindow

Toolbars

B Taskmenu.mnu
taskWindow .cl
taskWindow.i
taskwindow.pack
taskWindow.ph
taskWindow.pro
B taskwindow.win

main.manifest
main.pack

main.ph

main.pro
main.version

# projecticon.ico
resourceldentifiers.i

domains
ship_type = symbol.

predicates
ship_type(symbol}.
tughoat_requirements{symbol, integer, integer, integer, integer).

facts
ship_type(container).
ship_type(oil_tanker).
ship_type(bulk_carrier).
ship_type( )

clauses
tugboat_requirements(
tugboat_requirements(
tugboat_requirements(
tugboat_requirements(
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8 tpz.vippr] tugboat_requirements(oil_tanker,berth, 120, 150, 2, 2000).

$(ProDir) tugboat_requirements(oil_tanker,berth, 150, 220, 2, 3000).
tugboat_requirements(oil_tanker,berth, 220, 275, 3, 4000).
tugboat_requirements(oil_tanker berth, 275, 300, 4, 4000).
tugboat_requirements(oil_tanker,berth, 300, 325, 5, 4000). 5
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Fig.6 Part of the core code of the pilot and tugboat configuration sublibrary
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