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Nutzerzustand Levelkonformes Verhalten Fahrsituation

In the Loop

Transitions Bevorstehende Komplexitat der
po——. fE Motion Sickness Soll-Zustand Anderung des Fahrsituation &
ereftscha AD-Levels Streckenverlauf
Ist-Zustand
. Fahrzeugzustand
Intention etc. ... & Umwelteinfliisse etc. ...
Out of the Loop
Adaptive MMI
Modalitaten Historie Dialogfiihrung
MMI als Sensor
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Audioannotationen

Textannotationen
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Annotationen
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Kontextuelle Daten
CAN-Bus Daten Algorithmen
Brake Signals, Car Head

Switches Signals, Power
Train Signals, Vehicle
Dynamics Signals, Wheel

Tracking, Eye Tracking,
Driver Distraction, Driver
Drowsiness

Ticks Signals

LLM
Eine Szenario-Beschreibung mit
einer Erklarung der KARLI-Level wird zur Verfugung gestellt. Zusatzlich werden
die CAN-Bus Daten und Ergebnisse von Algorithmen zur Kontextanreicherung
verwendet. Das LLM wird dann angefordert eine Abschatzung auf Grundlage der
kontextuellen Daten und der Situationsbeschreibung zu machen.

|

Eine Abschidtzung des Nutzerzustandes mit Hilfe der
Reasoning Fahigkeiten des LLMs.

Sende den Nutzerzustand zum
Mode Match Creator
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Blackboard

iélackboard URI [profileUser] ...

UserProfile
person : Person

Describes users and their

preferences regarding Person
functions name : Karl Klammer

preferences : [Preference]

SettingsPreference
settingValue: IntegralSettingValue
settingltem: seatheating

value: IntegralQuantity
longValue: 3

SettingsPreference

settingValue: NominalSettingValue
settingID: drivingmode
value: SportsMode

.

000

' UserProfile
person : Person

Person
name : Lisa Lustig

SettingsPreference

settingValue: NominalSettingValue
settingID: drivingmode
value: ComfortMode

—————+|id : drivingmode

Blackboard URI [profileVehicle] ...

VehicleProfile
functionBlocks: [FunctionBlock]

FunctionBlock

namedByList : [Name]
...."Sitzheizung"

settings : [Setting]

ntegralSetting
| » [settingltem: seatheating
namedByList : [Name]
..."Sitzheizungs-Stufe"
domain : IntegralRangeDomain
from : IntegralQuantity
longValue : 0
to : IntegralQuantity

longValue : 4
KominalSetting

domain : ExtensionDomain
items : [NamedResource]
SportsMode,
ComfortMode,

OffroadMode

[ FunctionBlock ]

namedByList : [Name]
/ ..."Fahrmodus”

N\

Describes functions
of the vehicle, their
their parameter
value range and
speakable names
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= Vehicle Profile

]

FunctionBlock

+ vehicleData: VehicleData
+ functionBlocks: [FunctionBlock]

+ settingValues: [SettingValue]

+ settings: [Setting]

Extends Extends
= RangeDomain = ExtensionDomain
+from: Quantity + options :[NamedResources]
+to: Quantity
Extends Extends

B

B,

+from: IntegralQuantity

+ from: ContinuousQuantity

+to: IntegralQuantity

+to: ContinuousQuantity

describes abstractly
configurable
features(settingltem)
with their names and
their options in the

Vehicle

- Setting

+ settingltem: Settingitem

+ namedByList : [NamedBy)

Extends Extends
8 CategoricalSetting 8 MetricSetting
+ domain: ExtensionDomain + domain: RangeDomain
Extends
Extends Extends
[ = NominalSetting J
& ContinuousSetting 8 IntegralSetting
Extends
+ domain: ContinuousRangeDomain + domain: IntegralRangeDomain
I = BinarySetting |
8 SettingValue
+ settingltem: Settingltem
<7
Extends Extends
SCategoricalSettingValue = MetricsettingValue
+ value: NamedResources +value: Quantity
Extends Extends
Extends Extends
= =
E] E]
anti : IntegralQuantit
Extends + value: Ci Quantit, + value:
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object userprofilefTempSetting {
property settings#domain {
object settings#ContinuousRangeDomain {
property settings#from {
object commonfContinuousQuantity {

property commonfdoubleValue {
®15.5%

}
property settings#to {
object common#ContinuousQuantity {

property commonfdoubleValue {
"30.0"
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property userprofilefperson {
object userprofilefPersonData {
property common#namedBy {
object genifPersonalName {
property geniffirstName {
"Lisa"

}
property genifgender {
object genifFemale;
}
property userprofilefage {
"32"
}
property userprofilefpersonality {[]

property userprofilegpersonality {
object userprofilefPersonality {
property userprofilefanalyticalOrIntuitive {
object userprofilefIntuitive {
property settings#value {
object userprofileflikely ;

}
property userprofilefintroversionOrExtraversion {[]

property userprofilefchaoticOrOrganized {[]
property userprofilefindividualistOrTeamPlayer {[]
property userprofileffamilyOrCareerOriented {
object userprofilefCareerOriented {
property settings#value {
object userprofileflikely ;
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property-list userprofilefconditionalPreferences {
object userprofilefConditionalPreference {
property-list userprofilef#preferences {
object userprofilefPreference {
property userprofileffunctionValue {
object userprofilefMassageProgramValue
property settings#value {
object userprofileiWave ;

}
object userprofilefPreference {
property userprofileffunctionValue {
object userprofilefSeatheatingValue {
property settings#value {
object userprofileflevel2 ;

}
property-list userprofilefpreferenceConditions {
object userprofilefPreferenceCondition {
property-list userprofilefconditionStates {
object userprofilefPersonalState {
property userprofilefmentalState {
object userprofile#Stressed ;

}
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declare "de/semvox/karli/bundles/dialogs/instances/Profile/" as _Profile_
object userprofilefCarProfile {
property userprofilefdriverSeatProfile {
object userprofilefDriverSeatProfile {[]
}
property userprofilefpassengerSeatProfile {[]
property-list userprofilefcarFunctionBlocks {
object userprofilefCarClimate {[]
include "LightSettings" from: Profile
object userprofileiInfotainment {[]
object userprofilefVehicle {
property-list settings#functionSettings {
object userprofilefDriveSelectSetting {
property settings#domain {
object userprofilefDriverSelectDomain {
property-list settingsfoptions {
object userprofilefAllroad;
object userprofilefAutoDriverSelect;
object userprofilefComfort;
object userprofilefDynamic;
object userprofilefEfficiency;
object userprofilefIndividual;
object userprofilefOffroad;
object userprofilefRange;
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property userprofilefcurrentDestination {
include "Semvox" from:_destination_
}
property userprofilefcurrentLocation ({
object loc#GeoCoordinate {
property loc#latitude {
"49,488888"
}
property loc#longitude {
"8.469167"

}
property userprofilefdriverSeatState {
object userprofilefDriverSeatState {
property userprofilefuserState {
object userprofilefUserState {
property userprofilefuserProfile {
include "Lisa" from:_Users_
}
property userprofilefpersonalState {
object userprofilefPersonalState {
property userprofilefmentalState {
object userprofilefHappy:’

}
property-list userprofilegseatSpecificFunctionValues {
object userprofilefSeatventilationValue {
property settings#value {
object userprofileflevel2 ;

’
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geni:0S — KARLI HMI data collection architecture
Car (Onboard) Q Azure Cloud (Offboard)
geni:0S car (on Docker) InfluxDB car (on Docker) InfluxDB cloud (on Docker)
I ‘ . ® Ingest . ®
Date E . @ influxdata InfluxDB oo | @ influxdata
= ) T Data Sync
Eé Collectors N Java (illent InfluxDB (car) g Manager InfluxDB (cloud) g
: |
= Query Grafana cloud (on Docker)
Blackboard Creator
15 Grafana
Data Visualization
PC (Offboard) *
HMI Data Export diltg
Processing
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[ Eclipse

{ Mosquitto |

can_bus/statemodel/...
driver/seatheat_level/3
driver/seatvent_level/2
driver/climate_temp/21.0 (°C)

codriver/...
infotainment/volume/99 (%)

infotainment/charismamode/dynamic
infotainment/footwell/On

Update wenn CAN State

can_bus/targetmodel/...

driver/seatheat_level/{id: 123; value: 3}
driver/seatvent_level/{id: 123; value: 2}
driver/climate_temp/{id: 123; value: 21}

codriver/...

infotainment/volume/99 (%)
infotainment/charismamode/{id: 123; value: “dynamic”}
infotainment/footwell/{id: 123; value: True}

H can_bus/error/
{id: 123;

Hort auf Anderungen, bei

Audi PC sich andert und wenn Abweichung vom : . .
Anfrage erfolgreich waren: Statemodel wird Anderung | error_msg: “out of range
MQTT Broker : des CAN Bus versucht : }
. . backrow_middle/...
andert Audi backrow_right/...
Anwendung driverseat/{occupied: True, ...}
codriverseat/...
hort auf Anderungen
| CAN-Bus I I Andere APIs |
+ ' 5

"0 (%)% (Yot
C &
, &3

Description
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Information whether the result is final or partial. Currently the ASR Service only publishes final results. In the future the
Service will be configurable and also publish partial results.

The top 3 ASR hypothesis.

< & > ,

" A5 ; &8 4
Topic Value
asr/ PARTIAL ASR RESULT,
state FINAL ASR RESULT
asr/ RECOGNIZER_SPEECH_DETECTED,
Vet RECOGNIZER_SILENCE_DETECTED
asr/
result {

"asr_results”:

[

“first result”,

“second result”,
“third_result”

1
}

Iy s#

"% (%)% (YoDL#
**&8 3*.8
+ 6 ,

'%6(%)% (%24 # "

8& 4, '
& 8*

*

* [

3 1

The state of the Recognizer. It can be used in the GUI to show an icon that visualizes the ASR state (listening state).

18

I < 1 )D**
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)D**48&
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verbalization

proactive
acquisition

System
observes

Learning observation
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' in project scope
1 [ T
<_E:> { RuledialogsAgent RetrainingPolicy

3[Dala mlleclion}‘ Timesenes } Rule Imegrallon} Nexusg

Library ontology Library

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Generalizable
- ! component
Rule Dialog bundle 1

: Agent Rules ( demo
I use case-
Actor : specific)
: component
in project scope
i Journeysimulation bundle Rule Ui
E Iontagon ant rules generation
i Exisfin
DataGeneratorModule urneySimulationAgen mmpongm
Y E
Data collection I
(bundle) .
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Journey Simulation Module Data Collection Package InfluxDB
Generate Data "
(‘I‘r_aj.lform Data
Write Data >
¢ Acknowledgement
Journey Simulation Module Data Collection Package InfluxDB

1$ "0

Aircenditioningvalue 1.3428571428571427 2624-10-81T10:49:62.814Z 2624-10-31T19:49:082.814Z 2024-18-31T10:49:62.814Z user_karli

InsideTemperature 16.888571428571436 2624-10-81T10:49:82.8142 2624-10-31T10:49:82.814Z 2624-18-31T10:49:082.814Z user_karli

OutsideTemperature 14.276158736158736 2624-10-01T710:49:62.8142 20624-10-31T10:49:02.814Z 2024-10-31T10:49:02.814Z user_karli

Azure OpenAl
GPT4 call

: 6 5
:<:: Rule post-processing (€

' S—— 1 2

: l::> Trigger Reception >
: Blackboard | !

Prompt generation

InfluxDB
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IF InsideTemperature == 33.48 && OutsideTemperature >= 20.02 THEN SeatheatingValue = 0 [20, 0.9]

IF InsideTemperature = -2.42 && InsideTemperature < 14.38 && OutsideTemperature < 15.25 THEN SeatheatingValue = 1[30, 0.85]

IF InsideTemperature = 14.38 && InsideTemperature <= 18.68 && OutsideTemperature == 11.7 && OutsideTemperature < 19.08 THEN SeatheatingValue = 2 [25, 0.8]
IF InsideTemperature = -3.84 && InsideTemperature <= 13.89 && OutsideTemperature < 14.87 THEN SeatheatingValue = 3 [15, 0.85]

IF InsideTemperature <= -1.03 && QutsideTemperature <= 7.1 THEN SeatheatingValue = 4 [20, 0.9]
& @ # "

= , 0 )8> 8>
C 57& 10 > o

IF InsideTemperature >= 33.48 && OutsideTemperature »>= 20.02 THEN SeatheatingValue = Level0

IF InsideTemperature > -2.42 && InsideTemperature < 14.38 && QOutsideTemperature < 15.25 THEN SeatheatingValue = Level1

IF InsideTemperature > 14.38 && InsideTemperature <= 18.68 && QutsideTemperature >= 11.7 && OutsideTemperature < 19.08 THEN SeatheatingValue = Level2
IF InsideTemperature > -3.84 && InsideTemperature <= 13.89 && OutsideTemperature < 14.87 THEN SeatheatingValue = Level3

IF InsideTemperature <= -1.03 && OutsideTemperature <= 7.1 THEN SeatheatingValue = Level4

* @ #

©
©

Conditions .
NR AP:IIID Prediction
Rule 1 f1=1 f3=3 target =1 False Negative True Negative
Rule 2 f1=1 f2=2 target =1

Rule 3 f2=1 f3=3 target =2 |Gondition holds | Condition doesn't hold

Rule 4 f2>=2 f3=3 target =2

Row Feature 1 Feature 2 Feature 3 Target variable (ground truth) Case Rule predicts| Correct by Majority All Rules Correct Ambiguous
TP 1
TP
TN
FP
FP
TN
FN
TP
TN
N
FN
TP
TN
FP
TN
TN

x % [P x [N fx [x xR fx [x =M fx [

2
3
4
1
2
3
4
1
2
3
4
1
2
3
4
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Rule
Converter

- Normalize to
geni:0S rule syntax
- Mapping to

"error®: null relevant ontology

“input": "Classify the followil . Only give me that output: \'it's hot. open the window.\"",
"output”: [ Object
"Condition: It's hot.”,
"action: Open the window."

Blackboard

"success": true
”
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