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Foreword

What is Simutrans? It is a very good transport simulation game. It comes in many Operating System flavours (Windows,Linux) and a few graphic library flavours. Up to date, it is very stable and relailable.

This is an very advanced guide to transport concept of Simutrans with practical tips to optimize your transport network, once it grows big. For really big networks, there are many challenges, if it should operate effective. If you want a basic guide, this is not it. Please read some other beginners guide. On the other hand, if you have already a big transportation network, the tips here might be usefull. This is a very specific tip collection. The main point is on traffic flow, and on the game objects. This covers topics, which I needed, and could not find anywhere else  collected on one place. It also covers topics, which were not really explained enough in my sources for this tutorial. So, throught my gaming expirience and the sources on internet, i compiled this advanced guide. I hope, it will be usefull to you, as much fun I had writing it.

Inteligence is the art of finding a solution in unkown and new situations.

This text is mostly based on Simutrans 88.01.3, but the most tips are generic, so it can be used also for older/newer versions.

The basic of any transport is the pathfinding. In the meantime, the version 88.02.1 has also arrived. This tutorial applies also to this version, and generally probably to the future ones.
Update to this manual has been made for the version 99.04.2. which in the meantime features an other signaling concept (PBS, path based signaling), and also an underground mode. For 99.17. The update regarding moding has been done, althorough most of it is valid for previous versions.
The pathdinding (AI)
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The artifical intelligence built inside this game is one of the best ones that exist. The basic task of it is to find

the right way of a vehicle from source station to destination station. The common abbrevation for artifical

intelligence is AI. German talking players use the term KI (künstliche Intelligenz). AI is used by the computer

player extensivily, meaning for all actions (vehicle building, station building, route building). For human player,

it is used for the vehicles to find the correct route. For the public hand, it is used for town manipulation. Simutrans

uses the A* algorithm. It is an exact algorithm, meaning, the vehicles do not use stations as their destinations, but

a grid coordinate. If you have a station over multiple grid coordinates, the vehicle tries to get to his given coordinate,

and if it sees a longer station, then it goes to the edge of it. Also, based on the exactiness, each vehicle uses only

one specific platform on the multicoordinate stations. To help the pathfinding, it is the best to always use an optimal route to any part of the industry chain.

The A* explained shortly

Simutrans uses a variation of the A* algorithm. The simple explanation for it is:

· the whole map is divided in a grid

· Any vehicle, passenger, cargo, mail searching a route, tries the possible routes thorough the grid coordinates. It ignores invalid paths. Yes, the sheme is the same for all of them.

· The shortest route is chosen and vehicle chooses it automatically.

By altering some part of the network, the vehicle just moves on. When it notices, it cannot drive on the old route anymore, the vehicle stops, and the route is recalculated. This has some disadvantages by concept. The vehicles are always directed to the GRID, not the exact station (in case the station is longer than a grid). This concept also makes it difficult to ever implement twoway tram tracks on a single street! If you make a station longer, the vehicle tries to adapt. The drawback of the A* algorithm is, it is static! Moving vehicles are not taken in account, so it seems in game on a few occasions, as vehicle pass throu each other. There is NO collosion detection implemented!
There are some things to reconsider : All rails are equal! Tram and train use the same. So, the vehicle might choose a route on tram rails! This is not very reallistic though. Althorough, there are some tram system in the real world with a partial common rails for both the tram and train systems...

This is roughly the generic A* algorithm. Like said , Simutrans uses a variation to it:

1) Add the starting grid square (or node) to the open list. 
2) Repeat the following:
a) Look for the lowest F cost grid square on the open list. We refer to this as the current square.
b) Switch it to the closed list. 
c) For each of the grid squares adjacent to this current square …
· If it is not walkable or if it is on the closed list, ignore it. Otherwise do the following.            
· If it isn’t on the open list, add it to the open list. Make the current square the parent of this square. Record the F, G, and H costs of the square.  

· If it is on the open list already, check to see if this path to that square is better, using G cost as the measure. A lower G cost means that this is a better path. If so, change the parent of the square to the current square, and recalculate the G and F scores of the square. If you are keeping your open list sorted by F score, you may need to resort the list to account for the change. 

d) Stop when you:
· Add the target square to the closed list, in which case the path has been found (see note below), or 

· Fail to find the target square, and the open list is empty. In this case, there is no path.    
3) Save the path. Working backwards from the target square, go from each square to its parent square until you reach the starting square. That is your path. 

Industry chain

Of course, the industry chain is the beginning and the end and everything in Simutrans. So, the whole chain, and the whole transporting network, once it grows very big, gets very complex at transporting goods. On slower computers, you should not exagerate in routes count and vehicles count. Plan very wisely your routes and vehicles. Use of multiple routes which serve the completely same stations is not advised, except in exceptional circumstandes. Better is using the hub system. Industry chain is sometimes simple, i.e. waste incrinator,  just one station, a little bit more complicated, i.e. gas station (oil rig->rafinery->gas station), or gets very complicated,if you serve the big markets.

Of course, to choose simple industry chains, for example waste incrinator industy, is very simple, but gets boring very quick. More profit do the complex industry chains bring, or even the whole supply to a customer (market, the end consumer). At the beginning, a good strategy is to bring some bulk goods to a power station and build a power grid back to the source of the goods. That way, the feedback chain is established. Power brings more productiviy and greater rates, the goods are produced quicker, which can be quicker transported to the power station, which in turn produces more power, until the maximum quantity is reached. This power can of course also be used to stimulate production at other industry chains.

Key to successfull network is not to use the sheer number of vehicles, but to use adapted convois, i.e. trains (in principle the best transportation means in Simutrans) of adapted lenght, using in account the lenght of the route, and the congestion of the route.

Some vehicle types are cheaper to get, and have their own route partially built (trucks, busses), other, like ships have the route, but are more expensive to build. Trains also need their route. So do the trams and monorails. Only planes do not need any ground route at all. It is the best practice, to connect already build parts of road, truck etc. This saves expenses. By building railway tracks, the adequate type should be used. It makes no sense to build a electrified 300 km railway track for a single 110 stream coal train. Too expensive.

One good trick is to use the same vehicles shared for some industries (where possible) on their longest route. What do I mean? Let's use the example industry chain from cruide oil to gas station. You can use the same vehicles (the same road vehicles or the same rail convoi or the same ships etc.) all the way, if you choose a direct route: oil rig->rafinery->gas station. It is even possible, that they phisically lay different, i.e. gas station->oil rig->rafinery. Just make a route assignment in the correct order. The tank vehicles can transport both oil and gas, so the whole industry chain can be served by only one vehicle, or a long enough convoi(i.e. train). This is also sometimes the case in reality. The same can be applied for i.e. a part of industrie chain : oil rig->electronics factory->market. The piece goods vehicles transport both plastic and electronics. This way you can effectievly use your existing vehicles, and make more profit. This layout is, however, not appropriate for all industry chains/parts of them.

The fewer physical vehicles  you use, that fewer problems exist at crossings of paths.
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Configuring the way you want it

The most options can be set inside the game intself. However, there are some options, that must be set manually, either not to spoil a game by cheating, or because setting them may have undesired effects in the game.
The files are momentarly in the subfolder named :
Config

The files are momentarly :

cityrules.tab - City building rules
forrestconf.tab - Forrest configuration for Simutrans

simuconf.tab - Low-Level values and constants
These files have by default every option explained in them. They just need to be opened in any texteditor, and the description for every option can be read.
starting money amount
The most important value, to successfully build big networks, is the option : starting_money . It sets the intiall money available. If set high, the game gets easier and more boring.
Crossings

Whenever there are some routes, which cross, a crossing is required. For maximizing the traffic performance,

the correct crossing is mandatory. Otherways, you might get a gridlock. Crossing are only neccessary for road and rail vehicles. Ships and planes have usally very much space, and do seldom have crossing problems. It is possible to make separate exclusive routes for vehicles, with no crossings, but if you want to use the real-world look and feel, you use crossings. They have much advantages, and very few disadvantages. A crossing overloaded by traffic jams can lead to a total gridlock, which affects many interconnected routes at big networks.
Simple crossings

Simple crossing are quickly and easly built. You only need two roads which cross (for the road network),

or two rails (for the rail network), or even mixed ones (road and rail). Such a crossing is easy to build, but

makes only a very low traffic flow possible. When the transport network grows, the traffic on such a simple crossing grows to, until it gets to crowded. Then it is a gridlock, and the problem must be solved, to guaratee further traffic flow.
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Advanced crossings

Advanced crossing concepts become neccessary, once you have a crossing which is passed by many convois.

The traffic generated at the particullar crossing becomes so heavy, that it might slowdown and even stop any

traffic. While advanced crossings are slight expensive than simple crossing, the benefit of them is a better

traffic flow, which in turn generates revenue and pays quicker back, than a simple overcrowded crossing.

Advanced crossings are built either by simple placing a semaphore on a simple crossing, or in any combination of the elements : semaphore, tunnel, bridge, one way road.
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Avoiding Gridlocks

Gridlock is a nasty thing. If vehicles get stuck, sometimes blocking each other, the player has to manually intervent. Luckely, using intelligent techinques, such situations can be minimized, ideally avoided. On large heavally connected transport networks, gridlocks are a real nightmare.
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Station coverage area

Station coverage area is the area, that a station covers. This means, only passangers and cargo within this area get transported. Simple bus stops cover one field at each side. Double stations increase their area on two fields on each

side. To have an effective trafficflow and maximum revenue, use stations of the adapted size, and place them on strategically points. Also the number of stations count. It is not advised to use stations, which coverage area overlaps.

It is much better to use hub stations layout instead.
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Number and kind of vehicles

It matters very much which vehicles are used. While some players might like the variety of numberous different vehicles offered by Simutrans, you must comprehend that mixing vehicle types does not match the reality.

In the reality one transport enterpeur also has ONLY few vehicle types. The simple reason is the cost of

spare parts, and the same tehnical details. It is much cheaper to service the same of manufacturer vehicles.

The different speeds and power different vehicles have in game, may also be taken in account, because slower

vehicles may obstruct the quicker one, because the quicker one must follow the slow ones. One must find a balance between vehicle variety and transport performance. It is important to use the adapted number of vehicles. To few make the source station to crowded, and to many make loss instead of profit.
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Lockouts due to returning vehicles

When there are many vehicles in a trafficgrid, either road or rail, and the trafficgrid is to short to comodate

the vehicles, lockouts may occur. The vehicles lockout each other, making a gridlock, and the trafficflow

is stopped, making losses, instead of profit.
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Ships

Ships are better used, when there is an optimum number of vehicles, or a heavy congestion might occur. While overtaking makes the most sense for road vehicles, it would be good to have one day an AI , which uses overtaking also

for ships instead of queing. It would be ideal, to queue the ships with same speeds, and let overtake the quiker

the slower ones. This would be realistic. Nowadays, they can go one through the other, this will so not cause a jam in Simutrans.
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Roadnetwork

Roadnetwork can also become crowded.
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The only help can sometimes be, if the vehicles involved in the jam are NOT YOUR OWN ones, to destroy them. This is done by using the destruction tool. Sometimes, a multiple click on the same spot is neccessary. For your own vehicles, send them to depot, they will ignore all obstacles.

Overtaking vehicles

As of now, the overtaking is not implemented properly. In fact, it is not implemented at all. For road vehicles you may use a simple technique for overtaking. While it is "unofficial", it does work. This technique implies using the minimum speed signs and optionally one-way roads. Currently, real overtaking is not implemented, and is likely not to be implemented, because of the difficult implementation in the game engine.
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Semaphores

If traffic becomes really heavy, one option is a semaphore. It does regulate the traffic flow by traffic lights, so

clearing and prventing a traffic jam. Semaphores work on the principle of letting only one direction true, blocking

the vehicles comming from left and right, and passing straight, left and right. After a phase, the semaphores switch

again, and leave the blocked direction, and block the other. And so on...
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One-way roads

Like in the real worlds, one way roads maximize the road vehicle flow. The road vehicles are only allowed to

use one way of one-way roads. Trams, which may run in the middle of them, do not use the rules. They have

their own managment, just like in the real world. One-way roads may be used as a pure one-way road, or a

combination of two quasi-parallel roads, each a one-way road in the opposite direction. Parallel one-way roads

are tipically used to maximize the traffic flow. Traffic will still only use one lane of travel, and cannot overtake. The other is not used, due to game limitations.
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Tunnels & Bridges

Tunnels have quite some advantages. They shorten a route, and make an extra path. While more expensive at first, they do pay off very quickly throught the trafficflow.
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A kind of highway

A highway is basically a combination of two one-way roads. But the speed is within borders, meaning vehicles

which cannot reach a certain speed, may not use the highway. This is also how highways in the reality work. Highways

are usually the roads to two or more big regional hub cities. Because of the minimum speed restriction, the traffic is distributed quicker. Only one lane of travel is used, due to game engine limitations.
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Closed roads

Some roads can also be closed, to make a decoration for your road networks, or simply to clear out gridlocks, or only temporary when you build something. In fact, in the real world, streets are only closed temporarly.
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General hints to resolving road vehicles gridlocks
If the gridlock happens due to traffic congestion, and it is a simple crossing, the solutions is to simply place signals on this crossing. Vehicles will take alternatively the route and so hopefully clear the gridlock.
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If the gridlock is not solved through a semaphore on the crossing, try sending your vehicles in the gridlock to depot.

On frequent crossings, the ways to traffic congestion is through building of advanced crossings.

If not possible, go through the vehicle route assigment and send the vehicle to another station, it is supposed to go later.

In case of a heavy gridlock, simply try to place  a depot near a crossing, and send the blocking vehicle(s) to that depot. As soon the congestion  clear, start the affected vehicle again. It will simply resume, where it last wanted to go.
The fact that a gridlock happend, should ring the bells. There is some misconception in the network!

If the gridlock is due to a large number of low capacity vehicles, decrease the number of vehicles, but get vehicles with a larger capacity.
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To prevent feature gridlocks, if the gridlock is caused by normal traffic, which is not under your control, some traffic control must be done, either by making a twowayroad in a one-way, or using the semaphores. When there is much traffic pressure between two residental area , maybe it is time to consider placing the minimum speed sign, and/or making the street into a four lane regulated one. And soon, the traffic flows much better.
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Any traffic making problems, may be removed by removing the streetpart with the congestion.

Preventing road vehicle gridlock

In order to prevent gridlocks at all, previous planning must be made carefully. When there are to few streets and to many vehicles, the gridlock will happen. 
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So, the most obvious way to prevent it at all from happening, more parallel roads are neccessary. Either 4-lane roads, from which everyone is one-way, or parallel roads, to which the traffic distributes.  Road traffic distribution is crucial, in order to avoid a gridlock, especially in dense urban areas.

Another way is to build a roundabout. A roundabout is a circle, where vehicle passes in one direction, in order to speed up tragffic flow.
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An simple roundabout can be achieved in Simutrans by using one-way signs. In real life, most roundabouts do not have any signals. However, if the traffic congestion is really great, then the combination of traffic lights and roundabouts is used.

Railnetwork

Rails offer a capacity boost in comparison to road networks, but they cost more. While it is possibly to make

a profitable traffic company only by trains (first fully artifical manmade vehicle is a steam locomotive), if

you like to get profit quicker, it is better to first create a profitable roadvehicle route, and then combine road

and rail networks, and evetually shorten the route, or make a hub station layout. That way you can get the best results.

[image: image30.jpg]



Concept of signal blocks (the old style, in newer versions PBS is used)
Signal blocks are separate sections of a rail, which have the possibility to hold only one convoi at a time. They are produced by placing signal on a track. The signal has a direction, or is bidirectional. Behold the bidirectional signals!

Use the biderectional signals only in one case: when this is a railroad with only one track, and only one vehicle is supposed to use this railroad. Otherwise, the gridlock is here in no time. Unidrectional signals are good for increasing the capacity of a much congested parallel leading railway track.

By building rail blocks, it is very important to build them long enough, meanining that the longest train, that is

supposed to pass the route over a particullar signal block, is shorter than that particullar railblock. It is possible to

mix the length of signal blocks, shorter and longer ones. In this case, the longest train convoi, that passes the

succeding signal blocks, should fit, but also this succeding signal blocks can acomodate a few shorter train convois.
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Separate rails for different ways

To maximize rail traffic, you may use different rails, phisically leading to different destinations. It is advisable,

to balance the traffic, meaning, due to wayfinding,  the trains will chose a particular rail leading from a crossing,

only if it is the shortest way to it's assigned destination station. Here does matter very much, that the signals are used the right way. Only one, accidentally wrong placed signal, can bring the traffic on the whole track to a hold. And profit sinks.
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The depot

The depot (road, tram and especially (mono)rail) is, of course, the place where you buy your working vehicles and take convois together and apart. The depot is much more. It can be the best friend, which helps in a gridlock. A train which is stuck in a signal block, can be sent to the depot, and make place for others. The command to send a vehicle to depot ignores any signals, and is thought to be emergency tool for clearing gridlocks. There is a bug, which blocks crossing sometimes. Sometimes, when a rail convoi enters a depot, it does not clear a crosssing. You have to do it manually, by using the blocktool. Funny that this bug still exists in this version, and has not yet been fully repaired.
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Resolving train gridlocks
If there is not a simple way to achieve this, try clearing a signal, a train will go through other and hopefully clear the path.
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If not possible, go through the vehicle route assigment and send a train to another station, it is supposed to go later.

In case of a heavy gridlock, simply try to place  a depot near a crossing, and send the blocking convoi to depot. As soon the tracks clear, start the affected convoi again. It will simply resume, where it last wanted to go.
The fact that a gridlock happend, should ring the bells. There is some misconception in the network conception!

- All signals should be checked:

1. Are the unidirectional pointing to the right side ? If no, correct the wrong ones.

2. Are the bidirectional only there, where neccessary ? If not, correct immidiately.
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- The length of ALL the signal blocks, leading from this crossing in every direction, until some other crossing, must be checked. Is this the cause ? If possible, incerase them, or shorten them, depending on the lenght of passing convois.

- Was the cause some train(s), that took a route, you did not participate for it, but the AI thought it is quicker?

If yes, place a waypoint in the route order or vehicle order (respectievly, depending on circumstandes).

- Do some trains in this gridlocks have a wrong route assignment ? If yes, correct immidiately.

The gridlock WILL happen again, if nothing is done... Either the number of train convois has to be reduced, or the tracks need to be made longer, to acomodate more signal blocks, so more trains can pass, without bloking each other out. One solution is also to use the concept of hub stations. 

Path based signalling

Path based signalling differs from the block based signaling in this way, that block based signaling uses blocks, in which only one vehicle may enter, versus PBS may use multiple paths in the same block. The paths must not cross. Path based signaling brings advantages and disadvantages in the same time. However, more advantages exist with this signalling:

· A better traffic workflow is warranted

· Multiple vehicles may be on the same crossing, as long as their paths do not cross

· Only one vehicle may reserve a certain path, which must not cross with the path of another vehicle wishing to use it at the same time. You can see visually, which vehicle has reserved which path.
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Gridlock might also happen by using PBS, althorough much more seldom than on PBS crouded routes. Sometimes saving the game, and reloading it helps. Also, sometimes, just opening the shedule of the vehicle and closing it helps. Anyway, maybe the AI recalculation of route just failed...
One special catch with PBS
Stations also count as signals in PBS, and this might sound confusing at first. So, for example, some old block based railway traffic grid layouts may cease to work correctly in PBS system. Below is an example of a layout that worked before PBS, and now would cause troubles, if more than one vehicle is in the block at the same time, and tries to reserve the path through an other vehicle on the same track at the same time. This leads to a stuck situation of both vehicles!
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On the other hand, all other cases (where no one-track station is between two crossings), PBS is much more efficient. To avoid the catch above, always use station with two tracks, one in each direction. Do not place one track station between two crossings, if more than one vehicle could use that path at the same time.
Underground mode

Since version 99 there is a new possibility: underground mode. This oppens a lot of new playing possibilities. Undergorind mode makes only sense to the road and rail traffic vehicles. This mode makes mostly sense in urban built area. Now it is possible, to make a mixed rail network in urban area, which is partly underground, and partly below.
Entering down below

To enter the world beneath, a tunnel must be used. It depends, if there will be road or rail underground path, appropiate tunnel type must be used. A full tunnel is build, with an entry and exit.
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Constructing down below
Construction differs a litte bit from the surface construction, but is mostly very similar. Instead of using the road/rail tool, the tunnel tool is used to extend the network in underground mode. To begin construction in the underground, first a switch to underground mode must be done. After that, it is needed to use the tunnel tool, just like the rail/road tool on the surface. The link between the tunnel entry and exit must be broken, using the destroy/remove tool. After that, the successive tunnel part can be destroyed from surface, and underground construction can commenence. The pictures below ilustrate the usual sequence.
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 <- switch to underground mode and delete the connection part
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 <- the destroying is accomplished using the remove/destroy tool
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 <- begin building an extension by using the tunnel tool, not the normal road/rail tool !
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 <- tunnel tool looks somehow like this
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 <- extend the network in the wanted direction
[image: image45.jpg]


 <- destroy the remaining unneccessary part
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 <-destroy the dummy road
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 <- destroy all remaining of the dummy road
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 <- underground mode connection to surface is accomplished

The same sequence also applies to railway connections.
Height levels in underground mode

In underground mode, it is possible to have more levels, but it is not possible, to cross the levels.
The hub station concept

For very large networks, the goods and passengers should be collected at a hub, if you want a effective transport flow. For passengers, busses should bring them to hub train/tram/ship/airplane stations for further travel. That way, every vehicle is used in its part for the share revenue. Also, goods should be brought by trucks/trains/ships/airplanes from different resources/industries to a common truck/train/ship/airplane station, if the goods amount is low on every of the resouce/industry, they are collected and transported further on a high capacity truck/train/ship/airplane. This is only usefull in a situation, when goods/products are collected from a short route, and then transported to a long route. This increases uneccessary traffic, and avoids gridlocks, and also increases the amount of cargo transported per convoi, this increasing profit quicker.

Only full convoins bring maximum profit. It does not matter, if a link in this hub chain is negative, as long as at least the common truck/train/ship/airplane of this hub chain is making profit. In this case, it is really BIG profit. It is advised, to maximize transport performance, to use low capacity vehicles (trucks), to collect goods, and bring them to the hub train station. The train could, depending on the wished layout, either bring the goods to the consumer, or you could have the train/a few trains go to a hub ship station (if overseeas), and the ship brings the goods on the other side, where again, there might be either the consumer, or a train/truck takeover.

With passenger hub layouts, it is possible to do the same, just replace trucks with busses/trams/monorail... A hub can also be combined, of course, meaning, it can be a passenger/good hub at the same time. Or even an underhub of a greater hub.

The planes are not really required for goods, but for passengers. At the moment, they are not neccessary, only a decoration, but can be handy as end vehicles of a passenger hub chain (like the planes in real life, people travel by plane), but only to connect two remote destination hubs. This way you get maximal profit from  them, considering their price.

Using the hub technique, you get even an automatic redistribution of goods, becuse the AI internal goods routing algorithm works splended, and will automatically reroute goods, if they share at least a part of a route in hub. Be carefull though! Here is a little catch. If you participate and plan a route and bring the passengers/goods to a hub, the

automtic AI algorithm may choose an other route, if there are other shorter connections for that passengers/goods destination. Always control, as much as you can. It can get very difficult for big networks.

Hubs bring an other advantage : You have the overwiev of goods from one single starting point, and also if one route brings loss, some other could bring more profit. In large transport networks, it is mandatory to have more routes which bring profit, and few losses. Ideal case is that all constantly bring profit, which can only be achived by using effective hub layouts.

example hub chain layouts :

1. trucks->trains->customer (most often used)
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2. trucks->trains->ship->train->customer (overseas)
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3.  busses->trains (for passenger transport)
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4. busses->tram->train (passengers)

[image: image52.jpg]



5. combined hub (the most effective)
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6. combined passenger hub station (bus,tram,underground,train,(trolley)), most effective to be placed in the town centre. Notice, that so placed stations (underground and surface) are actually connected, and passengers can use this to switch the transportation mean.
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7. Airport hub. Most effiectively to be used, in order to utilise planes with their optimal efficiency.
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Tram & underground transportation networks

Tram tracks in Simutrans are the same like the railway tracks, except they are allowed to be laid on the road. There is not a chance, that a real two-way train tracks will be implemented, due to game engine weakness.

Simple tram networks

The trams in game are implemented in a "dirty" way. While they bring a capacity boost, compared to buses, they use the same part of AI like any other rail networks (trains). They even use the same rail concept, meaning, you can use tram rails as train rails and vice versa. While this is not really realitylike, traffic networks exist also in the real world (hybrid tram/train rails used in some big cities in the reality). The first mechanic trams in the real world were two-way

vehicles, which had to cabines. Those required only one rail for both directions. Later came the unidirectional, which

needed two rails, but the safety increased immensly. In Simutrans there is only this old one-rail implementation per 

street. Fully two way tracks are impossible, and will probably never be... There are tram system in reality that use only one rail, so called ring lines.
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Simple underground networks

Now, when the underground mode is possible in Simutrans, it is advisable to use an underground network in heavy crouded urban areas, and also in heavy congested areas.  In the underground, everything can be used like on the surface, except that track building is performed using the tunnel tool instead of the rail tool. Rails for real rail vehicles and trams are the same type, so a mixed traffic, using suburb trains, special underground trains and trams underground lines is possible. Electrification is also possible in the same way as on surface. The only thing not possible yet is the crossing from one underground level to another, althorough they may be stacked one over the other without problems.
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Realitylike tram networks

The trams in Simutrans require signals, which controls traffic (if the old block based system is used), if you want more than one tram on the same rail at the same time. You have to use two quazi-parallel streets, if you want reallitylike two-way tram rails on your streets. In the reality, there are systems, where it is driven only by sight and normal road signals, without specialized, or only a few specialized signals. Path based signaling changes this is that way, that also stations are regarded as signaling point, this making it possible, to work without signals. In this cases, however, to avoid the stucking issue, only one-way tracks must be used, or every station must mandatory have two way pass. This pass must acomodate the longest possible sequence of following tram vehicles. 
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Also, in reality, there are systems, where the tram tracks run parallel to the street, but not on the streets, rather on their own concrete path, or even just on the bare earth biside the streets. If you create such layouts, you have to bare in mind, that you lose 3 tiles minimum in the coordinates grid.
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The trams can also use the same tracks like the railway. In the reality, in Europe usually trams use a other rail format, then trains, but in Simutrams, you may run tracks on the railway rails. This is also done in the reality, some big cities have a partial common tram/suburban track, whereas some tracks are used only by trams, and other only by suburban trains. This belongs to the transport strategy of light rail and suburban rail. The case, when trams and trains run on the same track in reality happens only, when the tram system also has the same overhead voltage system as the railway network, or the tram vehicle itself is equipped with a dual-voltage system.
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The trams should not be used in small transportation areas, since they are vehicles with greater capacities, and will generate losses, if used on a small amount of passengers. In some other tutorial, it is sugested to use trams to trasport passangers to sightseeings. This is also a way sometimes trams are used in reality.
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One of the realworld cases is also railway track running inbetween two streets (usually used for lanes). The two streets on the left and right of the tram line usually are one-way streets, leading in opposite directions.
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It is also possible, that there are places, where tramlines cross :
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The tramlines in the reality can change their shape, according to the free space in the city.
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In the past, they were used also to transport between remote suburbs and the city centre, but nowadays is this task done by buses, subways and also other transport means.

One more layout is also used in the reality. This is used on less frequent lines/tram systems. The concept is one rail with station overpasses.

Realitylike combined rail (underground and on the surface)
Since now underground network is possible, there is no barrier in Simutrans, which would forbid the real-world scenario of light rail. This concept involves the integration of suburban, underground, tram network, and in fact any rail network already existing in the city. This is mainly really used in congested areas, big urban congregations. This mainly means using the clasic rail for direct , not monorail transportation. Monorail may be used, as an indirect connection point, where passangers can switch the transportation mean.
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In the reality, also a combination of tram and underground rail system is possible. Also in multilevel combinations. Pure underground trains have normaly quick acceleration and thiner station network than trams. The capacity of underground trains is greater, so stations are longer.
This scenario might be used in this way:

· phase 1: tram coverage in the city. Also a combination with conventional  (elevated rail system combination is possible, to form light rail concept.)
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· phase 2: gradually going underground and using mixed system. In that case, tram is used with more dense stations, while undergound is a fast transportation mean for longer distances. Also, trams might also go partly underground and partly on surface.
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· phase 3: pure underground rail system
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Effective mail transport

Mail is a good, which is existing only in very limited quantities. In real life, there are also mail boxes only on certain places. Since very few mail is generated, it is very advisable to visely plan and ralise the mail transport network. It is generally a good idea to place mail boxes near to very big mail generating buildings (i.e. sightseeings). Mail boxes are generally placed inside a road vehicle station, which contains mail box ability. Also, mail should be very linked, in order for the mail to better circulate and of course generate profit. For in-town mail transport, road network should be used.
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For intertown transport, rail network is more advisable. A rail hub, which accepts mail is very advisable. 
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The more stations with mail ability are connected, the more profit is generated. Generating mail transport in large urban area is a very good a idea. In some village regions, only road link to a bigger post hub is advisable, in order to make profit with mail transport.
Other transport means

Also, there are also airplanes (cargo and passengers). There is even the concept of monorail, which is the most exotic transport mean, but it is not always available. There is also a powerline system. If powerlines are connected to industries, they increase the productionrate. Also, trolley system is available as a separate addon, so also electric busses on streets are possible.
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Altering an existing transport network grid

When the network itself becomes the problem in traffic flow, the only way to optimize performance is to alter it. However, this can be a tidious task for big networks. There are some things, that should be taken into consideration.

Things to check

- future routefinding of all affected vehicles

- Station assigment for ALL convois, that pass through it, meaning ALL lines and ALL vehicles on this route (apply only, if the affected station itself is going to be altered).

- place artificial waypoints if neccessary

Routefinding after alteration

Causion is advised. If changing the route by rebuilding a new way, there might be some other lines using the current trasport grid. They may get stuck now (not find their way anymore). This is not a big trouble, as Simutrans always alarms you in such an event. Much bigger problem are lost vehicle convois, that take an alternative route through your transport network grid. If they accidentally get a route that is on the brink of capacity, you again get a gridlock!

Reassigning stations in vehicle orders

When altering existing transport network grid, always check first all stations that you plan to alter on the existing network. Check that no line gets through a station that you plan to move/alter. Reassign all shedules to the new location, as soon as done moving stations. Otherwise, some convois might lose their destination, and you will see this in the shedule as waypoint.

Deliberate waypoints

Waypoints may also be set delibaretly, if an alternate route is wished, not the shortest one.

Moding

A mod of a game is it's variation. A known mod of Simutrans is the project SimuTTD, which uses the graphic from a concurrent game.

Working with objects

Everything in Simutrans is an object. You may create your own, and share them, or keep them for yourself. It is always better to share...

Tools

Simustarter - a tool for quicker starting of Simutrans

Makeobj - a tool for making new objects

The .dat file

The .dat file is a file, which is text-only file, meaning easy human readable. It contains properties of an object.

There are currently these types of text objects possible: 
Definition: Vehicles 

· Example: Engine Example 

· Example: Waggon Example 

· Example: SampleBus 

· Example: PieceGoodsTruck 

· Example: OldPak64CementTrailer 

· Example: H-transArticulatedBus 

· Example: PassengerFerry 

bridge - Road and rail bridges. 

building - All types of building other than factories. 

citycar - Private cars driving in the cities. 

crossing - Level crossings. 

cursor - Mouse pointer images. 

factory - Also known as industries. 

good  - everything that can be transported
ground - (Basement, gras, outside, shore, water) 

menu - Game menus and skins. 

misc - Miscellaneous objects, unique by name. 

pedestrian – a walking person
roadsign - All roadsigns, no entry, traffic lights etc. 

smoke - Any smoke object as used for animating vehicles and buildings. 

symbol - Several pictures of miscellaneous usages. 

tree - Any kind of tree. 

tunnel - Any kind of tunnel. 

vehicle - Any player-owned vehicle (e.g. Trains, Trucks, Buses etc.) 

way - Roads, rail tracks, canals etc.

The .pak file

The .pak file is the actual file containing the game object(s). pak64 and pak128 are the two .pak-s used with Simutrans by default. There is also an pak96, which is an compromise between the speed of pak64 more details offered by pak256.
Creating objects

Objects may be created, making the game more enjoyable. There are many objects, which might make the game

more exiting. Vehicles, buildings, industries, attractions and other...

Editing existing objects

Own music

Own music can be implemented quite easly, customizing Simutrans to your liking. You only have to place MIDI files in the subfolder music, which is under the main Simutrans folder. After that, you also have to edit the file music.tab

which is placed in the main Simutrans folder.

Languange translations

Althorough there are many translations existing, you might also wish to make your own, to customize Simutrans to your native tongue. This can be done by editing the texts in the subfolder texts. The .tab files in this folder are the initial point for translations. When started, Simutrans reads all the .tab files it finds. The names are usually two letters, which denote the language code, i.e. en.tab for english language. The texts are dually. The first line is the original text, and the line below the translation, that should be applied. There should also be a translated subfolder with the same name, as the file, i.e. for en.tab it is the subfolder with the name en. It contains the help texts in the HTML format (Hypertext markup language). It is the same format used on the internet for web pages.

Appendix

Key bindings

Key bindings make the game quicker and comfortable to play, and even offer some features, which are not available in any other menus:

,/. - Deccelerate/accelerate the game time

! - Toggle the display of name signs (works cyclable)

" - Toggle the display of buildings and trees (works cyclable)

# - Toggle the display of map grid (on or off)

/ - The tree planting tool (placing a new tree)

a - The inspection tool (the same as on the menu)

b - The rail block repair tool (sometimes it does not work)

c - Take a screenshot (comes from: camera, the image is placed in a folder)

d - Lower the land down (the same as on the menu)

e – last electrify track tool is used

f - Opening of the finance window (the same as on the menu)

g - Building a transformer (the same as on the menu)

k - Opening the player list (the same as on the menu)

l - Building of a powerline (the same as on the menu)

m - Opening  the map window (the same as on the menu)

p - Pausing the game (the same as on the menu)

r - The bulldozer tool (the same as on the menu)

s - For building the road (street)

t - Building a railroad track (the same as on the menu)

u - Raise land (up, same as on the menu)          

v – Catchment area display of stations in company color is toggeled

w - Line management (the same as on the menu)

z - Undo last track/road build

+/- - Lighten/darken display (to light display distores the colors)

B - Open mailbox (message centre) (the same as on the menu)

C - City building tool (founds a new city, kind of a cheat)

G - Opens the goods/transport fees list

H – Headquaters construction tool

I – Used for building a new power transmission line

L/S - Loads and saves the game

M – Opens the Make a sign tool

Q, X - Quits and Exits the game

W – Toggles fast forward mode

T - Opens the city list

U – Toggles the underground mode

V - Opens vehicle list

9 - Scrolls the map northeast

1 - Scrolls the map southwest

7 - Scrolls the map northwest

3 - Scrolls the map southeast

6 - Scrolls the map east

2 - Scrolls the map south

8 - Scrolls the map north

4 - Scrolls the map west

F1 – Opens Simutrans help
F10 – Pause/unpause the game
Shift + mouse – shows the industry supply chain on the map

Ctrl + tool – upper level construction tool; builds slower tracks over faster; also builds straighter (more direct) roads and tracks

Delete, Backspace - Closes all windows (makes place quick)

<, >, Page-Up, Page-Down: Zooms in and out (the same as the mouse wheel)
Shift + 3 – Selects global forestation routine

Arrow keys – Scroll game view

Enter, Return – Confirm actions

Ctrl + F2 – F12 – sets the current tool to keypresses of F2-F12

F2-F12 – Selects pre-set tool
Usefull web links

Simutrans : http://www.simutrans.de/ , http://www.simutrans.com/
Simustarter:  http://www.simutrans-tips.com/en/downloads.php
Simusetup: http://setup.simutrans.com/
Simuconfig: http://config.simutrans.com/
Simutrans wiki: http://wiki.simutrans.com
Simutrans guides webpage: http://guide.simutrans.com/
Simutrans screenshoots: http://screenshoots.simutrans.com/
Simutrans maps: http://maps.simutrans.com/
pak64: http://64.simutrans.com/
pak128: http://128.simutrans.com/
pak96: http://raven.simutrans.com/i_development.html
addons site: http://addons.simutrans.com/
Simutrans forums: http://forum.simutrans.com/ , 

   http://forum.simutrans-forum.de/ ,

   http://www.tt-forums.net/viewforum.php?f=22

Other languages forums:   http://forum.japanese.simutrans.com/ ,

http://forum.simutrans.com/index.php/board,73.0.html ,
                        
http://forum.simutrans.com/index.php/board,81.0.html ,
http://forum.simutrans.com/index.php/board,82.0.html ,
http://forum.simutrans.com/index.php/board,79.0.html ,
http://forum.simutrans.com/index.php/board,83.0.html .
http://forum.simutrans.com/index.php/board,80.0.html

Resources used

· the game itself
· simutrans forums

· pak128

· Simutrans Wiki

Disclamier

Simutrans is (C) by Hansjörg Malthaner

Windows is (C) by Microsoft Corporation

Linux is (C) by Linus Torwalds

TTD is the abbrevation of the Transport Tycoon Deluxe (C) by Chris Sawyer

All information are based on actual tested facts. The author can not be held responsible for any damage caused by using or not using this tutorial. Any used pictures, abbrevations and other material belong originally to their respective authors.

The used screenshoot are only examples, to illustrate the paragraphs.

