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EXTENSIONS OF THE XML FILE FOR THE HIERARCHICAL
SYSTEM EDITOR
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STATE OF THE ART: OPENPASS GUI

BT existing system editor allows for building

EgoSensor o+ - TireCoefficient1 50,000 % .
= G0 e G & several independent systems
EqoPositionX + - FrontWheelAngleLimit 0,490 =
EgoPosition’f + - Brake P 5700 [T
EgoVelocityX [m/s] + - Brake_I 0,005 5
Egovelodty [m/s] F Brake_D 2,000 5
EgoVelocityAbsolute [m/s] = = Gas_P 3,400 |
EgoAccelerationX [m/s~2] + - Gas_T 0,050 > .
Ego'fawAngle [rad] + - Gas_D 1,000 |5 D rO b I e m S .
LookAheadTime 0,200 &
+ - Position¥

S 1. user looses overview if many components

Init_Agent o+ - +
[ zl/o zl/o zl/o > + - Velodty [m/fs] .
Trajectory - + - Trajectory are InCIuded
Weight + - + - Weight
Wheelbase + - + - Wheebase Algorithm_Selector = =
DistanceFrontAxleToCOG + - + - DistanceFrontAxeToCOG 100 =]/ 2w 2o z - - -
T v 2. repeating constructions have to be copied
Required_BrakePedal + - + - Driver Brake Pedal
Requred Frontiheelange frad] s = + - Driver Stesring Ange [rad] DysmiosRien Tracl st
+ - BrakeAssistactve 1 <0 SR L -
+ - BrakeAssistBrake Pedal radiusTire 0300 |2
+ - Lane Assistactive forceTireMaxStatic 5000,000 %
Sensor_Collision s = + - Lane Assist BrakeSuperpose forceTireslideStatic 3000,000 %
w0 S0 Sl Sio = + - Evasive Steering Assist active slipTireMax 0,100 |7
penetratiorTime_ms [ms] 30 e + - Evasive Steering Angle [rad] powerEngineMax 10000005
CollisionOccured + - + - colisionOccured torqueBrakeMin -10000,00 =
Resulting Throttle Pedal F = + - GasPedal
Resulting Brake Pedal &= + - BrakePedal
Resulting Steering Angle + - + - FrontheelAngle
Resulting BrakeSuperpose + - + - BrakeSuperpose
Dynamics_Collision .ot -
0 Slo i [Efo E
+ - ColisionOccured
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AKTIENGESELLSCHAFT

STATE OF THE ART: OPENPASS GUI

e R existing system editor allows for building
01 30 S/ /o
EgoSensor o+ - TireCoeffident1 50,000 |3 .
s i Eie Gl : oom several independent systems
EqoPositionX + FrontWheelAngleLimit 0,440
EgoPosition’ + Brake_P 3,700
EgovelocityX [m/s] + Brake_I 0,005
EgoVelodityY [m/s] + Brake_D 2,000
EgovelocityAbsolute [m/s] + Gas_P 3,400
EgoAu:e\ErahonK [m,’s"z] + Gas_T 0,050
.
+ problems:
LookAheadTime 0,200
+ - PositionX

Init_Agent

0 Ealil Eali

Trajectory
Weight

Wheelbase
DistanceFrontAxleToCOG

+ o+ 4+

+
+ - Velodity [m/s]

+ - Trajectory

+ - Weight

+ - Wheebase

+ - DistanceFrontAxleToCOG

subsystem

Algorithm_Selector

N

s i [Ejo

Required_GasPedal
Required_BrakePedal
Required_FrontWheelAngle [rad]

Sensor_Collision

00 H/o /10

penetratiorTime_ms [ms]

CollisionOccured

o+ o+ o+ o+ o+ o+ o+

- Driver Throttle Pedal

- Driver Brake Pedal

- Driver Steering Angle [rad]

- BrakeAssist active

- BrakeAssist Brake Pedal

- Lane Assist active

- Lane Assist BrakeSuperpose
- Evasive Steering Assist active
- Evasive Steering Angle [rad]
- collisionOccured

Resulting Throttle Pedal
Resulting Brake Pedal
Resulting Steering Angle
Resulting BrakeSuperpose

+ o+ o+ o+

Dynamics_TwoTrack

1 =10 =110
radiusTire
forceTireMaxStatic
forceTireslideStatic

slipTireMax
powerEngineMax
torqueBrakeMin

+ - GasPedal

+ - BrakePedal

+ - FrontwheelAngle

+ - BrakeSuperpose

Dynamics_Collision
o /o Siw
+ - ColisicnOccured

sl

+ - PositionY I
- YawAngle [rad] [}

0,300

5000,000 =
3000,000 =

0,100

100000,0/ =
-10000,0( =

+ -

user looses overview if many components
are included

2. repeating constructions have to be copied

idea: hierarchical system editor

grouping components and their connections to
subsystems (e.g. as in Simulink)
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PERSPECTIVE: HIERARCHICAL SYSTEM EDITOR

system XML file

Main System Subsystem Main System Subsystem 3
Algorithm_TrajectoryFollower .. + -
01 [Sf0 ~/10 =0 o Algorithm_Selector .o+ -
Fgosensor > = TireCoefficient1 50,000 3 wo [3lro [l [Flro [
o e =)0 /o = TireCoeffident2 50,000 & i + - Driver Throttie Pedal
EgoPosition 5 - FrontWheelAngleLimit 040 = |nput por‘ts + - Driver Brake Pedal - Ou'[pu'[ portS
EgoPosition + Brake_P 3700 f + - Driver Steering Angle [rad] (D) e TS LTS = P =
goPosition’ - | i - . 1 /o S/ ziio >
= + - BrakeAssistactive
EgaVeloatyX [m/s] 5 o Brake_L 0,005 3 5 - PrmaTsmEd radiusTire 0,300 3 + - Output
EgoVelodityY [m/s] + - Brake_D 2,000 3 Throttle Pedal + - + - Lane Assistactive forceTreMaxStatic 5000,000 5
EgoVelodtyAbsalute [m/s] + - Gas_P 3,400 - s - lerfssfE ST forceTireSlideStatic 3000,000 %
EgoAccelerationX [m/s2] + - Gas T 0,050 = 4+ - Evasive Steering Assist active slipTireMax o003
EgoYawangle [rad] + - Gas D 1,000 < Brake Pedal + - + - Evasive Steering Angle [rad] powerEngineMax 100000,0 5
= 1 + - colisionOccured torqueBrakeMin -10000,005
LookAhesdTime om0 [2 dynamic_subsys
T - oo — . Resuiting Throttie Pedal + - + - GasPedal
sotony Steering + - Resuling Brake Pedal . + - Brakepedal

+ -
— - esitien SChedUIe & Resulting Steering Angle - + - FrontWheelAngle
LIELTE st = - ErEE e e P P s - Eriomme
0 s Sl Sl = + - Velodity [m/s] arameters Collision + -
Trajectory + - + - Trajectory p
Weight = = + - Weight ﬁk e S
Wheelbase == + - Wheehbase 5 oF BT =0 =
DistanceFrontAxleToCOG == + - DistanceFrontaxeToCOG + - ColisionOccured

Reguired_GasPedal + - /I ThrOttle Pedal

Reguired_BrakePedal vo= . .

Required_FrontWheelAngle [rad] S_= s k dal MUIt|p|e connections

+ - Brake Peda ;
should be possible
+ - Steering
Sensor_Collision oo+ -
VI 1 I .
z + - Caollision
penetrationTime_ms [ms] 30 =
CollisionOccured + -
Output + -

openPASS Architecture Committee, 2018-12-12, Renningen Ee o
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NEW TYPE SUBSYSTEM: COMBINATION OF SYSTEM AND
COMPONENT PROPERTIES

Subsystems behave as components: Subsystems behave as systems:
* Inputs, outputs, parameters and schedule * they consist of multiple components

« they can be connected to components or « they consist of connections between
other subsystems _components

Main System Subsystem Subsystem [E3
Algorithm_Trajectoryfollower .. + - .
sec et Inmain system

EgoSenso = - TireCoe: fhicient1 50,000 3 SyS
1 /0 s/ o = TireCoefficent2 50,000 % ) Output ports
EqoPosition P FrontWheelAngleLimit 0,490 % |nput ports :
EgoPositiony + - Brake P 3,700 3 =70
EgoVelocityX [m/s] & = Brake_I 0,005 - 0,300
B s - ke D om0 dynamic_subsys Throttle Pedal + - + - Output
EgoVelodtyAbsolute [mys] 3,400 = 3000,0( ©
EgoAcceleration [m/s~2] o002 0 Y/  + - Ewesvesteingasstacwe  seTeMac 0400 ©
EgoYawAngle [rad] Gas D 1,000 % SChedU|e & Brake Pedal v S fﬂ“:u

LookAheadTime 0,200 %

i parameters Steering  + -

- PositionY
Init_Agent .+ - + - Yawangle [rad] . + - BrakeSuperpose
o [Hfo e Ele B + - velodty mjs] Collision + -
Trajectory s o= + - Trajectory
Dynamics_Collision .-
lro S 2o

+ - colisionOccured

CEER ¢ = ® = CER + - Throttle Pedal
Wheelbase + - + - Wheebase
DistanceFrontAxleToCOG + - + - DistanceFrontAxleToCOG

P

Required_GasPedal L E{T- Brake Pedal

Required_BrakePedal

Required_FrontWheelAngle [rad] + - e —

+ - Steering

e — + - Collision In subsystem editor (tabs)

200 [S/0 Siw [Sfo z
penetrationTime_ms [ms] 30 =
" * - Output + -

openPASS Architecture Committee, 2018-12-12, Renningen ’%@
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NECESSARY EXTENSIONS OF THE XML FILE STRUCTURE

1. Embedding into the existing XML file 2. Basic XML skeleton of a subsystem
<?xml version="1.0" encoding="UTF-8"?> <subsystem>
<systems> ) <id/> n
<system>
. <title/>
todays system XML file is
</system> contained and not modified! <schedule/> _
— Inherited from type component
</systems> <parameters/>
<subsystems> — <inputs/>
<subsystem> <outputs/> _
global definition of 3 /s
B subsystems components
</subsystem> . Inherited from type system
<connections/>
</subsystems> B
</subsystem>

openPASS Architecture Committee, 2018-12-12, Renningen "ﬁ 6
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NECESSARY EXTENSIONS OF THE XML FILE STRUCTURE

3. Definition of the subsystem as a component in the main system

<systems>
o
<SySte m > (—Dh Main System Subsystem [
5. rithm_Trajecto llower .. + -
<components> = S . "
P = _m Blie Elio Bl E In main system
EgoSensor s - ireCoefficient1 50,000 |3
S w1 /o =]/ 10 =ljo = TireCoefficient2 50,000 |%
O EgoPositionX + FrontWheelAngleLimit 0,440 =
EgoPasition’ + Brake_P 3,700 =
<C0m ponent> ) —h EgoVelodtyX [m/s] + Brake_I 0,005 = d . b
m EgoVelodty [m/s] + Brake_D 2,000 = yn am I C_S u SyS
. . 3 EgoVelocityAbsolute [m/s] + Gas_P 3,400 =
<|d> 4 </|d> EgoAccelerationX [m/fs ™ + Gas_I 0,050 =
8 EgoYaw;ng\e [radg e + Gas_D 1,000 = SChedU|e &
<library> $subsystem:0$ </library> & S 2= parameters
. . . < Init_Agent .+ - : : :::hﬂﬂYE ra
<title> dynamic_subsys </title> A e B Eie Hic L o
p— CD Trajectory + + - Trajectory
<schedule> 3 wesht : C oo / + - Throttle Pedal
DistanceFrontAxleToCOG + + - DistanceFrontAxleToCOG
7 S © . + - Brake Pedal
Required_FrontWheelAngle [rad] s -
\ -
</schedule> g + - Steering
(@] - ..
<parameters/> 3 T wm
O penetrationTime_ms [ms] 30 =
</Comp0nent> g CollisionOccured T Output + -
- (9]
</components> -]
</system>
</systems>

openPASS Architecture Committee, 2018-12-12, Renningen ‘%
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NECESSARY EXTENSIONS OF THE XML FILE STRUCTURE

3. Definition of input, output and parameter items as in component XML file

<subsystems>

Main System Subsystem [

<subsystem>

Algorithm_TrajectoryFollower .. + - -
H ﬂreclselfﬁcie;ti : = : 5‘:)0000 = I n m al n SySte m
<II"IpU'[S> :::&';s:rn =/ 10 :”‘,n : _: TireCoefficent2 50,000 [T
EqoPositionX + FrontiheelAngleLimit 0,440
oPosition + Brake_P 3,700 |2
Ezo:e\o‘;w: [mys] + Brake_I 0,005 = d . b
. EgoVelodty [m/s] + Brake_D 2,000 = yn am I C_S u SyS
<in p ut> ) EgovelodityAbsalute [m/s] + Gas_P s4m0 |2
EgoAccelerationX [m/s~2] + Gas_I 0,050 =
. ) D— Ezo\‘awAng\e [rad] + Gas_D 1,000 = SChedU|e &
<|d> 3</Id> Qh LockaheadTime 0,200 = param eters
: . . > I
<title> Collision </title> = Init_Agent .+ - + - Yawangle frad]
S o o /o ={lo /o + - Velocty [m/s]
<type> bool </type> g . M — + - Throttle Pedal
Wheelbase F = + - Wheelbase
< .t> </ .t> —h DistanceFrontAxleToCOG F = + - DistanceFrontAxleToCOG /
Hnit= <un s o T + - Brake Pedal
. Required_FrontiheelAngle [rad] + -
— \ -
</input> 5 + - Steering
. ©
</inputs> c

</subsystem>

</subsystems>

openPASS Architecture Committee, 2018-12-12, Renningen

Sensor_Collision

200 (/o0 =)/ 10

penetrationTime_ms [ms]

CollisionOceured

Output  + -

== .
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NECESSARY EXTENSIONS OF THE XML FILE STRUCTURE

4. Definition of input, output and parameter items as in component XML file

<subsystems>

Main System Subsystem m

<subsystem>

Algorithm_sSelector . + -

<II"IpU'[S> w20 S/ 10 Zio

- Driver Throttle Pedal

*

Output ports

o= Output

input ports + - Driver Brake Pedsl .
p p + - Driver Steering Angle [rad] DV"“"'A"’S—T"‘"’T'T':" - = °
+ - BrakeAssist active 1 /0 >/ 10 /0
. + - BrakeAssist Brake Pedal radiusTire 0,300 3
<Input> i Throttle Pedal + - N — forcaTireMaxstatic 5000,000/2
+ - Lane Assist BrakeSuperpose forceTireSlideStatic 3000,000 5
. . D- + - Euasive Steering Assist active slipTireMax 0,100 =
<|d> 3</|d> (D Brake Pedal T oo + - Ewvasive Steering Angle [rad] powerEngineMax 100000,0/2
—=h + - colisionDceured torqueBrakeMin -10000,0%
) L. ) - . Resuiting Throtte Pedsl + + - GasPedal
<title> Collision </title> = Steering + - Resiting Sroke el . + - keres
- o Resulting Steering Angle + + - FrontWheelangle
. Resulting BrakeSuperpose + + - BrakeSuperpose
<type> bool </type> S Collision + -
=4
H 1 Dynamics_Collision .
<unit> </unit> Q o [sio [slio [l
S + - ColisionOccured
</input> —.
P >
. ©
</inputs> J =
~—t

</subsystem>

</subsystems> In SUbsyStem editor (tabS)

openPASS Architecture Committee, 2018-12-12, Renningen
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NECESSARY EXTENSIONS OF THE XML FILE STRUCTURE

5. Connections between inputs/outputs and components similar to system XML file

Main System Subsystem @
<subsystems> <subsystem> ’
<inputconnections> Rgorthm Seecior . 7
wo (/o s/ - /o
<inputconnection> input ports D e e _ Output ports
+ - Driver Stéerlng.Ang\e [rad] 1”‘"‘“"1"’:;“"’"?‘::‘10 ‘“ju+ -
<Id>0</|d> Throttle Pedal + - T e emeres :rd::::\’\axsiaﬁ: :;‘:’000 = t o DUl
+ Lane Assist BrakeSuperpose forceTireslidestatic 3000,000 5
I-- i - + Evasive Steering Assist active ipTireMax 0,100
<Source> 3 </Source> <. InpUt ID > 8 8 Brake Pedal v oo + - Evasive Steering Angle [rad] jcwerEnngMax 100000,0 %
+ - colisionOccured torqueBrakeMin -10000,0( =
D Resulting Throttle Pedal + + - GasPedal
<target> é S Steering F o= Resulting Brake Pedal + + - BrakePedal
>_O (‘D Resulting Steering Angle + + - Frontwheelangle
Resulting BrakeSuperpose & = + - BrakeSuperpose
<component> 3 </component> 3 Q Colision .
<|nput> 0 </|nput> ':_—)'. % \ e .+ -
0 Zlio T/ Fjo e
m O + - ColisionOccured
<[target> > O _ :
_ _ o = Multiple connections
</inputconnection> S5 @ should be possible
© 0D
cC >
~+

</inputconnections> _

<Jsubsystem> </subsystems> In subsystem editor (tabs)

openPASS Architecture Committee, 2018-12-12, Renningen
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INCORPORATING THE NEW XML STRUCTURE INTO THE
FRAMEWORK

Option 1: plugins have to resolve the subsystems (i.e. translate to old XML file structure)

understands new XML does not know about new XML

simulation

core

|

Generates proposed XML file resolves subsystems, system -
(with subsystems, no agents) agent connections

openPASS Architecture Committee, 2018-12-12, Renningen
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INCORPORATING THE NEW XML STRUCTURE INTO THE
FRAMEWORK

Option 2: everything understands the new XML structure

understands new XML understands new XML

simulation

core

system - agent connections ‘

Generates proposed XML file
(with subsystems, no agents)

openPASS Architecture Committee, 2018-12-12, Renningen
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CONCLUSIONS

Hierarchical system editor Points to be decided on

« Definition of a new object type subsystem «  Confitmation of the new XML file structure

Subsystems act as both systems and  How to incorporate the new XML file structure
components into the framework (option 1 or 2)

« Creating and editing subsystems yields a
benefit in usability

« XML file structure has to be extended for
defining subsystems

openPASS Architecture Committee, 2018-12-12, Renningen 3 13



