DFQ -Data driven field quality management

Ponencia: 27 congreso de Calidad en la Automocion 4.0
Ponente: Alberto Ojeda
Sales Quality Residents AF, FR-RE, IB, RO (EU2/SQW2.2)
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Innovacion DFQ
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Flujo de informacidon para gestion DFQ

VEHICLE_SERIES

Diagnostics Diagnostics at
over the Air  Service

VEHICLE_PRODUCTION_DATE
VEHICLE_WARRANTY_DATE
VEHICLE_MODEL
ENGINE_SERES
ENGINE_TYP
FUEL_TYPE ID

FUEL_DESC
VEHICLE_MODEL_ID
VEHICLE_PLANT ID
VEHICLE_PLANT_NAME
ORDER_COUNTRY

Repair

= Bosch product

FULL_DOTC /IS0
FULL_OTC_DESC oder ISO
FAULT_PATH
Faul_PATH_DESC
MIL_ON_FLAG
OTC_STATUS
SESSION ID
SESSION_DATETIME

= Bosch/ OEM software

Selected data

Selected data

>
/iArure DXQ _>

¢Que es un patron de reconocimiento IA 'y
qué informacion requiere?

Desarrollo de modelos IA predictivos para
distintos modos de fallo

Permite anticipar una decision en base a la
informacion aportada y la configuracion
presente fruto del entrenamiento del modelo.
Requiere entradas:

* OEM warranty data — Modelo, Fecha de
produccion, Motorizacion, Variante,....

« OEM Service/Diagnostic Data — DTC’s,
kms, sw p/n, hw p/n

SESSION_MILEAGE
DIC_OCCURENCE_DATETME
OTC_OCCURENCE MILEAGE
SESSION_COUNTRY

ECU
ECU_HW_PART_NUMBER
ECU_HW/_VERSION
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CLAIM_PART_NAME
CLAIM_PART_NUMBER
PART_REPLACED_FLAG
REPAIR_DATE
REPAIR_MILEAGE
CLAIM_ID

VEHICLE_ID
CLAIM_Costumer Comment
CLAIM_Technican Comment

>

Analisis de casos realizados en Bosch con
anterioridad — modos de fallos, Q8,....
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Flujo informativo

= Estado actual B S

— Descarga manual de datos a excel desde B2B portal = e LT

.;' S e E%

— Andlisis y visualizacion manual (Excel Pivot & PowerPoint)

EGS PM_Sensor 2.5 Field claim status
HR & PU Field claim status

Ao 1. HR & PU, PM sensor claim status from SOP to end of Dec, 2022

— Factor humano en el acondicionamiento de datos

, DTC occunrence status

&

— Monitorizacién de casos en mercado sujeto a decalaje.

s — Do) — Do — D~ |m &)

Component
Information

g " DOWD |
H H
\ H
: :

Warranty-Data i - H
| Modern Al Methods |

|
|

Service-Data H Digital Test o s
! > t
| System- & Componen
H Diagnostic
1 KnowhHow
|

| EU2/SQW2.2 | 2023-03-27
4 BOSCH




Flujo informativo

Estado futuro

Menor esfuerzo en la gestion de datos — automatizacion

Monitorizacion instantanea de los problema en mercado - dashboards
Mayor eficiencia en la vinculacidn datos con modos de fallo.

Optimizacion de recursos y tiempo de reaccion.
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Data Provisioning
via standardized
interface
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Monitorizacion de la calidad en mercado - Dashboard
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‘D2 Investigation Deep-Dive
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Reconocimiento de patrones - datos de entrada

Merging Data

E_]

e I

1Qls
Anzahl von 1QIS

E_’Ve

923 claims with
valuable Analysis
Result (*)

Merged-Data
1563 Claims

81k Repair Orders
(2017/11 - 2022/09)

Bl OEM
I BoscH
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Dataset statistics
Number of variables
Humber of cbservations
Missing cells

Missing cells (%)
Duplicate rows
Duplicate raws (%)

Total size in memory

Average record size In memory

Variables

[oTE1 v

Overview  Categories  Words
Length
Max length 5
Median length 5
Mean length 4135722
Min length 1

Variable types

69 Categorical
azt Numeric
1971 Unsupported
31% DateTime

o

00%

536.0 KiB

505908

Distinct 27
Distinct (%) 29%
Wissing 0
Missing (%) 00%
Memery size 144 KiB
Cnaracters
Characters and Unicode Unique
Total characters 3800 Unique
Distinet characters 19 Unique (%)

Distinct categories

Distinet scripts

Distinct biocks

Sample

istrow
2nd row
rd row
4th row

5th row

Mose details

@

@
P24cs
@

P24CE
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Reconocimiento de patrones - clasificacion

Goal: Choose the right Q8 to ask for prediction

Distribution of Q8s (before normalizing for the use case:

22_02_Hot-Diagnosis Error_EGS-PM2.5
TM-Flake-off KPOXx_HKMC

Stahlpartikel auf der IDE

in Ordnung (Prufablauf EGS-PM)
Partikel Filter defekt

Natrium auf der IDE

Elementriss Thermoschock | EGS-PM
Rickstande auf Sensorelement
Q8:Ware nicht bei RB eingegangen
39/14 Partikel vom Gehause auf IDE
Mechanische Beschadigung durch Kunden
Subcritical IF-Crack Exhaust Side

SE straight crack headside
Fehlerursache nicht ermittelbar
KPO3-Large Iso Flake-Off IDE side
Verunreinigung im Stecker

Q8:Bei Analyse geschadigt/ zerstort
Kabel beschadigt

delamination in heater plane_KPOx
Sensorelementbruch durch Schilag | PM
Ware erhalten, Analyse begonnen
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Normalized Q8

X

Filtered due to
suggestion from
domain experts

Hot-Diagnosis Error_EGS-PM2.5
TM Flake-off

DPF Defect

Thermoshock

IF Riss

Residue

Conforming to spec

Need more inputs for prediction
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Reconocimiento de patrones — parametros de entrada claves para el modelo

Feature Engineering

Goal: Choose the right input for the model

& L~ s 14 »
= Sale country Quick test before training: Do we include “good-enough” features ?
= Development code Importance (Cramer's V)
= Mileage
= Transmission
= Factory
= Days in stock I][”][[”]
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» DTC = P24C6 / P24C7 > TM Flake-off

» DTC = P24AE / P24AF - Hot diagnosis PM-Sensor 2.5
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Reconocimiento de patrones - Modelado en base a patrones

70
= Passed
s DPFdefect{ 54 ©0 o0 ©0 ©0 O 0 0O
60 1 —— Threshold for certainty: 60.0% [
50 Hot-Diagnosis Error_EGS-PM2.51 0 0 0 0 0 0 0
£
k4 IF-Riss {1 0 0o 122 o0 0 0 0 0
Y
&
o ) B
= 30 1 % Residue 0 3 2 1 0 0 0
2 —_
E o
204 5 TM Flake-off{ 0O 1 1 3 0 0 0
10 || ”‘ Thermoschock4 © 0 0 0 3 38 0 0
0- “l' l : conforming to spec{ 2 1 0 24 1 0 9 0
030 035 040 045 050 055 060 065 070 075 080 085 090 095 100
Certainty of Prediction
need more inputs for prediction{ 1 2 0 7 4 1 0 8
precision recall fl-score support - - . . , - . -
-~ ["s] W v = L o 1
OPF defect 8.95 1.e0 .97 54 & o £ 3 § & & 2
Hot-Diagnosis Error_EGS-PM2.5 9.97 1.00 .98 216 g E < ‘@ 2 '§ g M
IF-Riss 0.80 1.ee 2.89 12 Pl B ﬁ 2 g - g
Residue 8.84 .97 2.9 187 g5 9 = E 2 =&
TM Flake-off e.94 .97 8.95 147 ! = @ g :o_'
Thermoschock 0.97 0.93 0.95 41 g F 5§ %
conforming to spec 1.00 0.24 0.39 37 w 5 ‘g_
need more inputs for prediction 1.ee 8.35 e.52 23 2 o &
e @
accuracy 0.92 717 g’ <]
macro avg .93 0.81 0.82 717 a £
weighted avg 9.93 .92 e.91 717 g E
I c
Prediction possible: 78.8% Predicted label

Correct predictions overall: 72.0%
Correct possible predictions: 92.8%
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de MIS
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Vehicle failure date

Vehicle production date
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All

All
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30.09.2022 [

01.09.2022 [H 23.08.2017

27.11.2006 [0

Filter area:

MIS-Categories based on vehicle failure date

MIS-Categories based on vehicle production date
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Las lineas MIS permiten al deteccion de casos emergentes
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Monitorizacion - Identificacion de fallos

Defect code . .,
Identifcacion temprana de:
@B1102 @B1112 @B1697 @C1812 @P0037 @P0671 @P0672 @P0O674 @P0684 BPIF32 @P2003 @P2271 @P22AC @ P22AD @P24AE @ P24AF @P24B4 @P24C6 @P24CT »

- Modos de fallo que origina el problema en
campo

- ldentificacion de fallores relevantes o
latentes
- Kms recorridos hasta la ocurrencia.
- Efectos locales (regiones)
- Efectos climaticos (periodos)
II II III - Posibles efectos por planta de produccidn
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Monitorizacion - Evolucion temporal.

Vehicle production date Vehicle failure date Failure category Jeh. type series Engine Order country MIS
Filter area:
27.11.2006 B 01092022 B 23082017 B3 30092022 &5 All VoAl v oAl W Al v Al v
L 1 L ']
v v ) '

Repairs by vehicle production date

Fallos predominantes Fallos predominantes 3030
2845

[
wn . = -
= Desconocido. £ Predicted (
Y diccic @ @ conforming to spec
_ -
- Prediccion con menor E @DPF defect
[ 1 7]
& seguridad -E @ Hot-Diagnosis Error_EGS-PM2.5
E .
7? 2 ®IF-Riss
e @®no prediction
632
) Residue
® Thermoschock
@®TM Flake-off
§ g oET P LE s s s e ET e 2EE s8R
& 2 8.8 8 £ as 53 Js o088t as §3 3020040 68-¢
R EEZ22E§<Z22"2EcEE22E<22"2FE2EEZE
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b 3 8- & 2© 38~ 2 a9 3 ¥~ 2
K 2 0o 0 = A =
2017 2018 2019 2020
Production date
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Monitorizacion — Acciones correctivas.

Vehicle production date Vehicle failure date Failure category feh. type series  Engine Order country MIS

Filter area: P s o o
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Repairs by vehicle production date
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