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1) RBC use for Odometry data display

ÅThe story starts with a metro signallingsystem supplier, whichhave 
records of odometrydata, but no correct solution to display them in a 
readableway
ÅFiles of ~4Mo - ~70 000 records, Excel format 

ÅNo possibilityto display graphs in a convenientwaywith Excel
ÅNot easyzoomingcapability

ÅDifficult to readthe values

ÅThe wayit isdone: select parts of the data in the table to display a graph, whichisalso
not convenient

ÅNo possibilityto process data format errors, analyse data values
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1) RBC use for Odometry data display
ÅUse of RBC (RefactoredBlt Components) to display and browsein the 

data
ÅWhy?  Initially, just to tryΧthen usedfor analysis.  WhyRBC ?  TeacupΧ

ÅQuick (to code and to use), convenientdisplay, zoomingcapability

ÅAgiledevelopment: startswith a quickhackup to a completetool

ÅOperations on.[¢Ωǎvectorsallow to build data analysismodules (source 
from BLT slides) :
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2) Use of canvasfor metro simulation

ÅDidsometests using.Net or Qt to display a selectionof data , but to 
obtainsomethingusefullwith Qt takesa lot of time to code, and 
whereaswith .Net it isat a first glancequicker, then dealingwith big 
amountof data isdifficult : application reactivityispoor whentrying
to browsethe data, scroll, filter, etc. 

ÅTcl/Tk: Tclfor the simulation core, in relation with Tkwidgets and 
canvasfor the display. 
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ÅSimulation core:
ÅTopology configuration (line gradients)

ÅModels simulation

-Each model is included in a global execution loop (based on an ñeveryò loop, which is based on 

the ñafterò command)

-Each model has a dedicated array for inputs and outputs

ÅGUI

-Uses « -textvariable » option in widgets and « trace variable » mechanism in canvas

ÅScenario running capabilities

-Real time mode using ñafter xxxò

-Cycles based mode using control on model cycles

-Scenarios has set and check commands to set inputs and to check output values.

EuroTCL 2017 conference - A.Peulvast - RBC (BLT) and canvas 
for metro testing and simulation

10

2) Use of canvasfor metro simulation



EuroTCL 2017 conference - A.Peulvast - RBC (BLT) and canvas 
for metro testing and simulation

11

Å Simulation core:
Å PLC control (through MODBUS protocol) to control 2 DC motors, that reproduce direction and train 

wheels rotation speed according to the simulator controls (through rolling stock model), the train 

wheel diameter, and some simulated failures.

Å Models :

- Rolling stock model, which simulate the behaviour according to physics laws (gravity, track 

gradient, air resistance, acceleration, braking)

- On-board ATP model, which monitors the train speed and check that the train never reach an 

overspeed limit

- On-board ATO model, which drives the train automatically according to the train mission (start, 

brake, stop in stations, open the doors, etc.)

- Trackside model, which gives track information about gradients, balises, platforms, etc.
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The current status is that simple models are implemented. But to go further, I need to implement 
state machines in order to put the model in different states to each specific operations can be 
performed. For example for the train control phases, and the train doors management:
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2) Use of canvasfor metro simulation

Å Tkwidgets usedwith arraysas «-
textvariable» option 

Å Canvas for graph and train animation

Å DMI : needleanimation following
simulation arrays

Å Configuration of metro line topology
and running of scenarios

Å Simulation models(train, on-board
automatictrain protection, on-board
automatictrain operation) sharing 
arraysfor variables update

Å Lightweight, powerfull tool for 
training and design analysis EuroTCL 2017 conference - A.Peulvast - RBC (BLT) and canvas 
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