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1) RBC use for Odometry data display

AThe story startsvith a metro signallingsystem suppliesvhich have
records ofodometrydata, but no correct solution to displdagemin a
readableway

AFiles of ~4Me ~70 000 records, Excel format

ANo possibilityto display graphs in @onvenientwaywith Excel
A Not easyzoomingcapability
A Difficultto readthe values

A Thewayit isdone: select parts of the data in the table to display a graphichis also
not convenient

ANo possibilityto process data formatrrors, analyse data values



1) RBC use for Odometry data display
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1) RBC use for Odometry data display

AUse of RBRefactoredBlt Components) to display armtowsein the
data

A Why? Initially, justto tryXthen usedfor analysis Why RBC ?TeacufX
A Quick (to code and to usa)pnvenientdisplay,zoomingcapability
A Agiledevelopment startswith a quickhackup to a completetool

.
st
A Operations on [ eRtrsallowto build dataanalysignodules(source
Vectors: command interface from BLT slides) :
Tcl command associated with vector has several operations:
» append Appends the lists of values or other vectors. _95‘ *'t
i
» binread Reads binary data into vector.
* delete Deletes elements by index.
s dup Creates a copy of vector. Vectors: expreSS|0nS
s expr Computes vector expressions. )
s iength Queries or resets number of clements. Vector's expr operation does both scalar and vector math.
* merge Returns list of merged elements of two of more vectors. e Arithmetic operators - * /NS
e range Returns values of vector elements between two indices. « Logic operators = I=1 g& || € > <= >=
s search Returns indices of a specified value or range of values. e Math functions abs acos asin atan ceil cos cosh exp floor
s seq Generates a sequence of values. hypot log logl0 sin sinh sqrt tan tanh
s sort Sorts the vector. If other vectors are listed, rearranged in same manner.  Additional functions adev kurtosis length max mean median min
s variable Maps a Tel variable to vector. norm prod gl g3 random round srandom sdev
skew sort var
proc myProc { vector } {
$vector variable x . o .
set x(0) 20.0 Kind of like "upvar”. Remaps the vector's

ol e variable to the local variable "x".
set x(end) 30.0
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1) RBC use f@dometrydata display

@ visuTool v0.4
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1) RBC use f@dometrydata display

@ visuTool v0.4

load file | zoom mode | values mode | mode : zoom
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1) RBC use f@dometrydata display

@ visuTool v0.4 X
load file | zoom mode ‘ values mode | mode: zoom statistics | help
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1) RBC use f@dometrydata display

@ visuTool v0.4 - X

load file | zoom mode ‘ values mode | mode : values statistics | help
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2) Use otanvador metro simulation

ADid sometestsusing.Net or Qt to display aelectionof data , but to
obtain somethingusefullwith Qt takesa lot of time to code, and
whereaswith .Netit isat a firstglanceguicker then dealingwith big
amountof datais difficult : applicationreactivityis poor whentrying
to browsethe data, scrollfilter, etc.

ATcl Tk: Tclfor the simulationcore, in relationwith Tkwidgets and
canvador the display.



2) Use otanvador metro simulation

ASimulationcore:

Aropology configuration (line gradients)

Aodels simulation
-Each model I's i ncluded i n a gl obal execution | o

the fnaftero command)
-Each model has a dedicated array for inputs and outputs

AGUI

-Uses « -textvariable » option in widgets and « trace variable » mechanism in canvas
AScenario running capabilities
-Real time mode using nafter XxXxx0

-Cycles based mode using control on model cycles
-Scenarios has set and check commands to set inputs and to check output values.



2) Use otanvador metro simulation

A Simulationcore:

A 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.

A 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.



2) Use otanvador metro simulation

The current status is that simple models are implemented. But to go further, | 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

) Nominal speed
AuthorizeANDdoorsclosed reached

/\

Speed =0

Brakingcurve
approach

StoppedANDdoorscontrol doorsdetectedopen doorsdetectedopen

Doors Doors Doors

Doors close

closed open opened control
control

Doorsdetectedclosed
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2) Use otanvador metro simulation

Tkwidgetsusedwith arraysas «- o

textvariable» option —
Canvas for graph and train animation
DMI :needleanimationfollowing |
simulationarrays -

Train length (m) 200.0

Weight (1) 250.0

Configuration ofmetro line topology -

and running of scenarios s e

slope (0/00) min rear end max front end
min safe rear end max safe front end

Speed (km/h): (0.0 v 16:13:04

& L JELIELUELIEEEL UG

Simulationmodels(train, onboard =

Brake (%)

automatictrain protection, onboard &
automatictrain operation) sharing
arraysfor variables update

DAC max speed (%) 90.00
wheel diam.1 (mm)|840
wheel diam.2 (mm)|840

output commands:

dir control |1 M output control (PLC)
motor 1 (RPM)|0
motor 2 (RPM)|0

DAC 1 (Val)[130
DAC?2 (Val)[130

16:13

A 0 5P dx FRA

Lightweight powerfull tool for
training and desiganalysis
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2) Use otanvador metro simulation

@@ @ @ DMI Generic metro

scenario name: sci

& 6cars Max speed (km/h) (85 Train length (i

" 8cars Max Power (ch) [1400.0 Weight (i

W Speed

W ATP curve

¥ Brake cmd.

I Power cmd.

P

Distance (km):|0.19129 Speed (km/h|

slope (o/o0) max front end

max safe front end

balise 1

Brake (%) Power (%)
& Front " Rear 0 0
[ L] [ L]
output commands:
DAC max speed (%) |90.00 dir control |1 M output control (PLC)
wheel diam.1 (mm)|820 motor 1 (RPM) 247 DAC 1 (Val) 1231
wheel diam.2 (mm) 840 motor 2 (RPM) 242 DAC 2 (Val})|1205

running... conf : topo2.tcl scenario : ato’l.scn -0

16:15
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2) Use otanvador metro simulation

L]

Help

OO0

scenario name: scl

* 6 cars Max speed (km/h) 85

8 cars Max Power (ch) |1400.0
W Speed
W ATP curve

I Brake cmd.

I Power cmc

@ DMI Generic metro

Train length (i

P

Distance (km): |0.49982

slope (o/o0) max front end

o]

min rear end
-

rear end max safe front end
— —_—

fATCIom  IFEOCEER

-!.,l platform 1 A‘,-, =

16:15:50

balise 4 ATO target

Brake (%)
% Front " Rear

DAC max speed (%) [90.00
wheel diam.1 (mm) 820

wheel diam.2 (mm)} 840

aper ici pour rechercher

output commands:

dir control |1
motor 1 (RPM) |0
motor 2 (RPM) |0

ATP target
Power (%)
0
L1

M output control (PLC)
DAC 1 (Val)|130
DAC 2 (Val)|130

running... conf : topo2.tcl scenario : atol.scn

16:15
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2) Use otanvador metro simulation
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