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ABSTRACT
Given the daily tactical schedule, the purpose of the traffic management system is to develop
operating plan that will achieve the stated schedule as best as possible. The operating plan
has to be modified during the day because of occurring disturbance(e.g. delay, infrastructure
breakdown, etc.) Conflict detection and resolution(CDRS) are aimed for adjusting the distorted
schedule to tactical schedule. Our research separate CDRS into two hierarchy modules, line
conflict control module and station conflict control module. We define the role of each modules
and design the cooperative architecture. We suggest the conflict detection and resolution

approach based on mathematical model. These results can be implemented as prototype

modules.
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AtA o w A Ao JIZZt (A2, A%57], A2387] ) 59 o o R Qs
Lo 2AZ g LS T F e FFger A oy, dA4dHE e F8 FEH 4
2 g ol EAshE A TS APl AAsaL dj sk Aojvh Aol HA WS AFd A
T YAAI Hax A, 88 7s AAA R, AR HdEHe] Axg AsAA 5 vheFet
W oA et JA HExE, g7IARMA, wdg/ty] SMEA, S9F AR WG 5 o AT 5
dAeom ALHTY. AA dFE LA AA= TR T LAl AR Jo Ao A
Al dAo R Tl stal dleut CTC koA BE 9 s HA oz SAskes 22 77 A
oh mgh dekat 22 A AJELS CTCAEAA setzar JE7] widdd 2ZelA Faqsta 9l
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o] TR EES FdsY

3. AZA x4 HE 44

3.1 ASA a4 & 718 AA

AT e ARHEE A WY, A AR AEEl A Wt wet AT Ao R el A g
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- D) ¢ A 9 T3 polAe FLAZ
- A, A9 T3 polA e A
- B 2 AA 9 R pell XY 23 EE BAAAAR
- Z, 0 B 7 3 pe kA ARE A A9 1, olyd 0
- X7 R pellA EAb vk R WA EdEtd 1, ofyd 0
- Y7 0 2 pellA @A vk R WA =3 1, ofyd 0
4) 78 23
min )} Y ¢, (D —d) + w, B} (D
pPEHEL,
subject to
(4)—a) < E],, VpEP, ViEl, (2)
—(4,—a)) < E,, VpEP, ViEl,
Y.Z,=1, VpEP ViEl 3)
k=1
M1 —X")+D,—D] = h,
_ . M1—X)+A'—A47 > h
M1—-2Z )+ M1—27,)+ D Ao B 4
(1=, + M1=Z,) MX+Di~DJ > h, @
MX/’+D)—D] = h,
Vp=(¢r) EP, k=1,..n, VijE1
MO =X)+D,= D)= h, Vp=(¢r)EP, Vij< 1, (5)
MX)+ D)= D] > h,, Vp:(q,r) EP, Vije
M1—-Y))+A—Al=h, Vp=(¢r) EP, VijE I,
MY+D!:~D) = h, Vp=(¢r) EP, Vi,jE I,
Q_Zzgsk_z];ak+(X;J_ )/Z';]) 2 h17l7 (6)
Q_Z‘z;,k_zgs,k_ (X;J_ )/‘1';]) = hnﬂ
Vp=(gr) EP, Vije 1, k=1,.,n,
A~ D‘,t;,, Vp=(¢r)EP, Vi€l (7)
DA = s (8)
Dy = b, VpEP Viel, 9)

BAEEE RE dzle JbEE AA FTe 22 A7ke e Hadee B ﬂ(Mmlmlze total
weighted delay and earliness)e]tH(A(D)FZ) A (2)E Z=&A7F] AA e ZFAIHS u|sla
()& HAHe] Af da A2 Ade9s oujdnt Ad)e s9H=ZE 38t Azt 174 A Zﬂ“ol
I A G)= FolA FAIFES AgsteE sk Alokolth A(6)S TUARE LA Y =7
TAE YASHES sk Blolw A7) TP HA dafol A Alekoltk. A(8) el AgE A
AAIZE FFE u gt A9 Sl 4 o AR AE a5k dak S AR Aokl o]
AlokA L Zghel €1]lo] Hrh

42 § A4 TR

S Aol E e all7]AA AAEHE FEEES vt eR B 9 Q3 gt e
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AHAASE, AHE BARZ AAAF 5% 5ol oldlet 2o FeLYL AL
D gl
-t 4=
-p FE P2 -FHAE, THE-FAZ, 948 1A=, 2184 QA T2 T2 74
— Inbound_Route(t) : @2F t7} AY7Fs3k =29 A
= Outbound_Route(t) : B4} t7} ZW7bs3k 2129 HJE
- Outbound_Ahead(t) - B2} tH.T} WA Zxs)|ofst= abe] Mgt

- Route(t)=Inbound_Route(t) U Outbound_Route(t).
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— Incompatible(p) @ =2 po} Al AT = Qe =29 HIF
~ CommonEf(p): A pot BAY TAEL AHGehE WAzl Y@
- Disabled(p): LFFAIEETH M2 %
2) g
- d, * BAF te] AAAZE Aol fledH 0
-y 2AE A A% ob A2 pE RS AR AL AANE 08 V1ER 22 AN . AL
|34 Z= & pol A E 0
-y, + A t7F A= pell AT F Sl A Tbs AL Aol fle dAe] A4S, y,=y,. Al
S Akl B, yi=ytd;
b, AR pgE A5Hoz A4a] 918 Bad A7 1
- oW EEe 2 g
- s @A o) AN S Bz 4G 0
3) W
-l WA oh A pE AMESR 1 9K gow 0
-l AR oF AR pE A A% AL T2 PE AES 002 A8 u, WAt 4
7} AHS Z(second)Z 4
2y 0 B t7F AR pE AR 17k DR ¢F AEIE AR w1, 28X ¢od 0
—uyy 0 DAt AR pE F2 A% ¢7h AR ¢F ARESH 1 BT ARESH gow 0
Rl
min ZZw;(y;*y;) (10)
p
subject to
:r;=1 vVt (11)
pE Inbound_ Route ()
:1;; = :c;, p € Inbound_Route(t),q € Outbound_Route(t). (12)
q € CommonEf(p)
yz/*y;" > (5],(1* VV)uZ;'/+ Wz;;/ , ¢Eincompatible(p), VpE Route(t;), VqERoute(t]-) (13)
y; —yfl’ > 6pqu;‘{j’— Wz;:/ q<incompatible(p), YV p& Route(t;), V ¢= Route (tj) (14)
2ut > x;; + xf]’, qEincompatible(p), ¥V pE Route(t;), VqERoute(tj) (15)
y; < M- w; , pERoute(t),Vt (16)
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at= 0. pE Disabled(p) (19)
y y . € OutboundAhead(p), YV pE Route(t,), ¥ ¢ Route (t;) (20)
1:; z;(:/ D o] ZIH = yp ol obd A
EXee RE 439 Jted Ad FE HAgeE &4 (Minimize total weighted delay)o] T2
10#=x) 2(11-12)2 dake= shue] 8d/E% 125 7HS 9nista, A03-15) SdE7Hse
AR gheli W=l g, W] AZE 7HFo] glojop e Sul@th. A(16)& WS 19} ¢ B ATA
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Fig. 4. Prototype of Station Conflict
Resolution Module
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Fig. 5. Prototype of Line Conflict

Resolution Module
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6. 48 R FF A7THA

T ATl e AdAA B i dEE s 9 £9 2 A2 s AsH A s 2
shal I B Aol AAEte ATA A dA CTCe 24 F 3tolAM Fdste 4%
AA oA AMS dAA R TR g S dom AAAT. Az AFAYddM s &3
A 0 ARl W Abed SRy e A4RRDe Asat 94 94 4uE vgow o
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