
Dear Participants, 

 

Thank you very much for raising insightful and detailed questions! We now have 

clarifications, corrections and Q&A as following. 

 

Good luck, 

Lingyun Meng (Problem Owner) 

On behalf of the Organizing Committee 

July 20, 2016 

 

(1) Clarifications 

1) Block sections can only be used in the given sequence. 

One block section can only be used by the given sequence. For example, considering a block 

section consisting of 6 cells with given sequence numbers 1,2,3,4,5,6, then the block section 

can only be traversed in the given sequence 1->2->3->4->5->6. Other sequences like 

6->5->4->3->2->1 is not permitted. 

 

2) A train is not allowed to enter a block section which contains a cell under maintenance.  

 

3) Once a train enters a block section, it has to traverse the whole block section. 

 

4) Some crossovers are useless. 

The idea is to allow trains to run into a station following a BASIC route (in the problem, we 

call it a “block section”) which ends at a siding track for the corresponding direction. Thus we did 

not provide routes leading to siding tracks which are normally used for trains coming from the 

opposite direction. 

For the following example, if one train travels from “WEST” to “EAST” (considering it 

reaches node 1286) and needs to pass through or halt at station E4, then it can only use block 231 

or 232, corresponding to siding tracks 1168->1172 or 1169->1173 respectively, by restricting the 

block sections which originate from node 1286. Thus the crossover 1155->1160->1163 is useless.  

WEST EAST

 

5) After maintenance task is finished on one cell, the first and second trains running on the cell 

should run at restricted (maximum) speeds, please see constraints (9). Moreover, for 

adjacent/parallel cells of the cell which is right after maintenance, it’s not necessary to restrict 

train running speeds. 

 



(2) Corrections 

1) New constraints added 

We issue new constraints that “The starting time of a MOT should be in a time window 

defined by the earliest and latest starting time”. We have updated the problem description 

document and new relevant data is added in the “Input_MOT.csv” file. 

 

2) New nodes added 

We have added two new nodes 3100 and 3200, as shown in the below figure. Relevant 

changes have been made in input files. 

 

 

3) In the “Input_Cell.csv”, line 1791, column C, we change the number 1023 to 1024 to 

make the data to be consistent. 

 

4) In the “Dataset for the practical problem”, Case 3- four MOTs, “Input_MOT.csv”, line 10, 

column H, we added new data “80”. 

 

5) Duplicated node id is removed and a new node ide is given. 

  

(a) Original station W8 with duplicated node id 1940    (b) Updated station W8 

 

One duplicated node id 1940 (please see above figure (a)) is changed to 19401, as 

indicated in the above figure (b). Relevant files “Input_Node.csv”, “Input_Cell.csv”, 

“Input_Link.csv” are updated. 

 

6) In the file “Input_Link.csv”, line 973, “from_node” is changed to 506 and “to_node” is 

changed to 507. 

 

 



7) In the file “Input_Link.csv”, the length of below links is changed to 0.06 mile: 

2163-2165,2165-2170,2169-2168,2168-2167,2167-2164,2241-2242,2242-2246,2247-224

4,2244-2245,2136-2103,2103-2104,2104-2105,2105-2109,2110-2108,2108-2106,2106-2

101,2101-2100. 

 

8) In station W1, positions of nodes 15312 and 1531 in below figure (a) are exchanged as 

shown in below figure (b). 

          

(a) Original station W1             (b) Updated station W1 

 

9) In the file “Input_Link.csv”, bidirectional flag of links (2165-2167) and (2043-2046) is 

changed from 0 to 1. Note that these two links are in in station M, as shown in below 

figures. 

       

 



(3) Questions and answers 

1) Question: May a train travel through a link which does not permit dwelling at less than 

the maximum permissible speed? If yes, is there a lower bound for permissible velocity 

(e.g. 2mph/h)? 

 

Answer: Yes, one train may run at a slower speed than the free flow speed. There is no 

lower bound for the permissible velocity. 

 

2) Question: It is my understanding from the instructions that the following definition, 

which permits more than one train to be within a segment, is it correct? 

(similar question) we have a question, at part 2.1 in the end of defining "segment" you 

have mentioned that "In this document, we only consider segments with two tracks" and 

also at part 2.2, the second constraint says that " for a single-track railway segment, the 

only track between two stations is modelled as one block section", the question is : Do we 

have single-track and double-track railway segments both or just double-track? 

 

Answer: Yes, under the definition that “a segment is the track between two stations, 

consisting a number of passing block sections”, more than one train is allowed in a 

segment. We only have double-track segment in the problem. 

 

3) Question: The sequence of cells that form passing block sections is not included in 

Input_Block_Section.csv. Is this an intended omission? To resolve this, may a participant 

create supplementary input data to define these? 

 

Answer: Yes, it is an intended omission. Participants may freely add supplementary input 

data regarding passing block sections, if they think it’s necessary. 

 

4) Question: The dataset gives the earliest and latest departure time of trains, but there are 

overlaps between the alternative times. For example, the Dataset for practical problem, 

Case 1 one MOT, Input train information, the earliest departure time of Num. 3 train and 

the latest departure time of Num. 4 train are 90. So is it necessary for us to consider the 

headway between trains running in pursuit and other time intervals? 

 

Answer: Yes, infrastructure capacity constraints need to be satisfied that at most one train 

occupying one cell at any time. 

 

5) Question: Train stops constrains (constrain (3)) in RAS Problem Solving Competition 

Description mentioned that, trains can traverse a cell at a slower speed than the free flow 

speed and stop there if required. Because the speed will influence the running time 

between stations, so we wonder what the slower speed is, and is it necessary for us to 

determine the speed based on the characteristic of tracks and turnout? If necessary, we 

think the parameters of tracks and turnout should be given. Meanwhile, if the train can 

stop at a cell (not siding track), is it necessary for us to consider the situation of stopping 



in section? 

 

Answer: Please see the answer to question #1). No, it’s not necessary for participants to 

do extra job for determining the speed in terms of characteristics of tracks or turnouts. 

 

6) Question: From Fig. 2 Illustration of Station b in detail, we can see that the siding track is 

composed of 3 cells. Does the train only occupy the intermediate cell when the train is 

represented by a virtual dot? Meanwhile, when the train stops at a cell (not siding track), 

is there any influence on the adjacent cells? 

 

Answer: Actually, one siding track is composed of one cell only. I assume you are 

mentioning one block section which may consist of a sequence of cells. Regarding usage 

rules of block sections, please refer to the Description document, page 7, constraints (6). 

 

7) Question: Speed reduction constraints (constraint 8) mentions that, when a cell belonging 

one track is in a maintenance task, trains running on the other whole track in the same 

segment should slow down. Meanwhile, Speed reduction constraints (constraint 9) 

mentions that, after maintenance task is finished on one cell, the first and second train 

running on the cell should run at a restricted speed. So we want to know that, is there any 

speed reduction constraint on the first and second train when running on the other cells in 

the same section, just like the constrain (8)? That is to say, we want to know whether 

curve A or curve B can illustrate the speed of the first and second train in the whole 

segment. 

 

Answer: Please note that regarding constraints (9), the first and second trains running on 

the CELL (just after maintenance) should run at restricted (maximum) speeds. 

In other terms: a train running during maintenance, on the parallel track has a speed 

restriction; the train running on the track just maintained, after the maintenance has a 

speed restriction. 

 

8) Question: Can a train enter a block that contains a cell under maintenance? 

 

Answer: No, it is not allowed.  

 

9) Question: Regarding the speed limit for a train passing through a segment with 

maintained cell, is it only required for the opposite cell? 

 

Answer: No. Please refer to constraints (8) that “In a double-track segment, when one cell 

belonging to one track is in a maintenance task, trains running on the other whole track (a 

sequence of cells) in the same segment (if there are) should slow down (e.g. running at 

50m/h) for safety reasons.” 

 

10) Question: What is the holding position of a train which changes direction in station M? 

 



Answer: The holding position of a train should be the middle of the siding track 

corresponding to the arrival/departure block section. In the solution checker, we don’t 

check the holding position of a train in stations. 

 

11) Question: In the graphical representation of the network some station exit boundary 

points exhibit a signal whereas others do not (cf. e.g. Nodes 101 and 140 in Station N3). 

In any case, the departure block sections in the data files end with the boundary point. 

Can the departure block sections be occupied regardless of the occupation of the first line 

segment even if the corresponding station boundary point does not exhibit a block signal 

in the graphical representation?  

Example (Exit Station N3 in northward direction): Can a departure block section 

including cell 116 (consisting of the single link between nodes 140 and 142), which is the 

last cell of any departure block sections from Station N3 in northward direction, be 

occupied while cell 117 (consisting of the single link between nodes 142 and 144) is 

occupied. 

 

Answer: Yes. Regarding the above example, a block section consisting of cell 116 can be 

occupied while cell 117 is occupied. 

 

12) Question: According to Section 2.1, a Track maintenance task (MOT) is conducted over 

one single cell. The information regarding a MOT is described in Section 4.1. According 

to this description, Columns 5, 6, and 7 of the table in the file Input_MOT.csv show the 

“Minimum time duration of maintenance task on link (i, j), unit in minute”, the 

“Maximum running speed of the first train running on the link (i, j) after maintenance task, 

unit in mile per hour”, and the “Maximum running speed of the second train running on 

the link (i, j) after maintenance task, unit in mile per hour”, respectively. The description 

of these three columns states that the information presented is related to the link (i, j) and 

not to the associated cell in column 2. But almost all the cells that require a MOT are 

composed by multiple links (except MOT with id 4 in the third case). We would like you 

to clarify to us if the information presented in these three columns (i.e., 5, 6, and 7) of the 

file Input_MOT.csv should be applied only to one of the links (and which one) of the 

corresponding cell in column 2 or whether, on the contrary, it should be applied to every 

link of the cell in column 2. 

 

Answer: The information related to “cell” should be used. Please see updated problem 

description document. 

 

13) Question: Regarding how trains should move along the railroad network, section 2.2 only 

describes that trains are represented by a virtual dot, and that acceleration and 

deceleration processes are not to be considered. Additionally, the clarifications on the 

update issued on June 30th describe that trains should move following the sequences 

established by the block sections. But we would like you to describe to us more the way 

trains should move along the railroad network. For example, how the bidirectional flag on 

links influence this movement, or how the overpasses presented in the illustrations of the 



railway network influence the trains. Any additional information that you consider 

relevant regarding this subject is much appreciated. 

 

Answer: In the updated classifications, we intended to describe that “the cells in a block 

section can only be used in the given sequence”. You may freely decide the routes via 

which trains traverse the railroad network. 

 

14) Question: If a train enters a block, does it have to go through all cells in the block? 

 

Answer: Yes. 

 

15)  Question: Can a cell be the first cell of two blocks (a departure block and an arrival 

block)? 

 

Answer: Yes. Actually, one cell (e.g. a siding track cell) may behave as the FIRST and 

LAST of departure block and arrival block respectively. 

 

16) Question: Could you please explain the second item in the clarification note posted on the 

website: “Some crossovers are useless. The idea is to allow trains run into a station 

following a BASIC route (in the problem, we call it a “blocksection”) which ends at a 

siding track for the corresponding direction. Thus we did not provide routes leading to 

siding tracks which are normally used for trains coming from the opposite direction.” 

Does this mean that both of the crossovers on the figure shown on that page are useless 

and train never uses them? 

 

Answer: Not all of crossovers in the datasets are useless. 

 

17) Question: I want to ask whether trains are waiting for departure on arrival and departure 

tracks of origin stations at the beginning of departure time windows? Let's say the 

departure time window of certain train is [5, 10], so should we assume that the train is 

waiting at its origin station at time 5 until the train leaves the origin station? What's more, 

we wonder if the train simply disappear when it arrives at its destination node or the train 

stops on the arrival and departure track of destination station and don't move? 

 

Answer: The train is assumed to be that: it can simply appear at its origin station and 

leaves within the given time window. Also it can simply disappear after it has already 

finished its trip. 

 

18) Question: Can 2 cells share links? 

 

Answer: No. 

 

19) Question: Can 2 block sections share links? 

 



Answer: Yes. 

 

20) Question: If sharing of links is possible then does the occupancy of one a block 

section/cell translate to the occupancy of another block section/cell? 

 

Answer: Yes. It means these two blocks have common cells thus they cannot be set in 

parallel. 

 

21) Question: What is the meaning of having the same MOT id even if the cells are not 

connected? 

 

Answer: One MOT may contain a number of cells which need maintenance and are not 

connected. 

 

22) Question: Toy problem doesn't have id earliest_starting_time, latest_starting_time can it 

be provided later?  

 

Answer: Yes, there is no such information in the toy problem. It can be seen that the 

starting time window of MOT in the toy problem as the whole day, for simplicity reason 

and without loss of generality. 

 

23) Question: How many MOT's can be done at the same time? 

 

Answer: We have no restrictions of the maximum number of MOTs carried at the same 

time. 

 

24) Question: What is the meaning of 'up' and 'down' in the toy problem example, as all the 

links provided are bi-directional (in the toy problem)? 

 

Answer: By “UP” and “DOWN” in the toy problem, we intended to mean two directions 

(UP-direction, DOWN-direction) according to some rules. 

 

25) Question: How can we find the corresponding nodes regarding stations? Currently, we are 

unable to detect where a train should stop. 

 

Answer: First of all, stations are bounded by the so called boundary points, and named by 

a given mark like “E1”. You may need your own efforts to map nodes to stations. 

 

26) Question: Is the schedule periodic? Should we consider that? 

 

Answer: It’s not necessary to generate periodic timetables. 

 

27) Question: How can we determine which track is the "other track in the same segment" 

regarding maintenance? 



 

Answer: Normally the relevant requirements happen in a segment between two stations. 

In a segment with two tracks (i.e., the double-track case), you can easily find the so called 

“the other track” when some cell in one track is under maintenance. 

 

28) Question: Should we not include train acceleration and deceleration? Currently its stated 

to be optional, however, it would influence the results significantly. 

 

Answer: Yes, we leave it as an option. You may decide whether to consider it or not. 

Anyway, it has significant impact on results. In the solution checker, we don’t consider 

“not considering acceleration and deceleration” as a kind of infeasibility. 

 

29) Question: What are the home signals and boundary points? So which are the arrival block 

sections, the departure block sections and the passing block sections? 

 

Answer: Please see Fig. 2 in the problem description document, where home signals, 

boundary points are indicated. One arrival block section is denoted by the red dashed line, 

and one departure block section is denoted by the blue dashed line. Passing block sections 

normally consists of one arrival block and one departure block which are set following 

some interlocking rules. 

 

30) Question: In stations, which platform tracks are allowed for which direction? 

 

Answer: For trains enter or leave a station, they need to select one arrival block section or 

departure block section from a set of candidate block sections respectively. One 

arrival/departure block section generally includes one siding track. 

 

31) Question: Which are main and siding tracks? 

 

Answer: Please see Fig.2 , the track denoted by node pair (13,17) is a main track, and the 

track denoted by node pair (12,16) is a siding track. 

 

32) Question: Regarding cell 696 which is the only cell with more than three links, is it 

intended that this cell have five links? 

 

Answer: Yes. It is intended to do so. 

 

33) Question: Is a solution checker available? 

 

Answer: No. The availability of the solution checker will be kept restricted to the 

organizing committee.  


