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1-1. Explosive Increase of Calibration Parameters

ECUs

X

Variants

Sophisticated Electric Control Parameters

Control + Body + IT + -
High-class Car ECUs > 100

Huge Calibration Parameter
Needs are of great variety Decade Ago : Several thousands

Destination, Environment, Now : Tens of thousands

. . . (Engine Control)
Emission regulation, Option J
Can an engineer handle it ?
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1-2. Validation of Calibration Parameter ~On-site Problem~

[Safety] [Comfort] [Ecol] [Clean Emission! [Powerl and [Seasoning]
To meet the trade-offs, we have Huge Validation Tasks

- Impossible all parameter checks
- Difficult review
- Ambiguous formal knowledge

- Aging calibration expert

(Moreover)
Collaborative work between OEM, Suppliers and Calibration Companies _
Need Consistent Validation Process S,




1-3. Check the Validity of Calibration Parameters ~on-site Task~

Build the on-site operational process and cycle the tool development
and improvement.

@ Pile up the check knowledge
@ Define the rule of checklists

3 Develop check tools i X

@ Do @ and @, if new check rule comes. ﬂ

® Share the checklists and tool with related company

(Example)

- parameter range
-100 < x < 100

- equality between parameters
X=Yy+ 2

& -

Parameters

Calibration
Checker

- magnitude relation between parameters
X>Yy+z

6 & ASAM



1-4. Purpose of Using MCD-2 CERP

= <<
Wﬂ

ot

Check list Share

N\

Check list

= - el - .' g =
Parameters - Report Parameters Report
Calibration
Checker MC-TooIs

Merit of CERP application Formation of

- No more rules (CERP standard itself) calibration
N in-h tool d | t _ knowledge is
- No more in-house tool development (commercial tool)  [FSEeEvrEaR,

- No more sharing in-house tools (CERP file only)
- Parameter check/validation at additional situations

(Simulation / Calibration on the actual H/W unit / Parameter database management)

& ASAM



1-5. MCD-2 CERP Standard Datasheet

Datasheet (ASAM HP)

Title Calibration Expert System Rule and Product Format
Domain Measurement & Calibration

Current Version 1.0.0

Release Date 22 Jun 2016

Application Areas « ECU calibration parameter checking

Specification Content  « API| specification ¢« UML model ¢ XSD schemata
File Formats « XML

Standard Authors

AVL LIST GmbH, dSPACE GmbH, ETAS GmbH,
RA Consulting GmbH, Robert Bosch GmbH,
Vector Informatik GmbH, ZF Friedrichshafen AG.
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2-1. Preliminary Check of the Usefulness of CERP
Try to define the Toyota’s parameter checklists by using CERP format

B : Yes : Complicate, but Yes B - No
(12/22) (3/22) (7/22)

Function Status

Category

Status

Function

Category

MAP(x,:), MAP(:,y), CUBOID(x,y,:), CUBQID(X,:,:)

1-1 VALUE == VALUE

3-5 MAP[m,:], CUBQID[m,n,:], CUBOID[m,:,:]

Equality | 1-2 | CURVE == CURVE, MAP == MAP, CUBOID == CUBQID

3-6 | VAL_BLK[m], VAL BLK[m,n]

1-3 | VAL BLK == VAL BLK
Taking Value | 3-7 | XAXIS(CURVE), YAXIS(MAP), ZAXIS(CUBOID)

2-1 | VALUE > VALUE 3-8 | XAXIS(CURVE)[n], YAXIS(MAP)[n], ZAXIS(CUBOID)[n]

2-2 | CURVE > CURVE, MAP > MAP, CUBOID > CUBOID 39 | MAX(v1, v2, ), MIN(VL, v2, )

Comparison

2-3 | VAL_BLK > VAL_BLK 3-10 | UPPER(AXIS, v), LOWER(AXIS, v)

Defining 4-1 | CURVE, MAP, VAL BLK

2.4 CURVE > VALUE, MAP > VALUE, CUBOID > VALUE
values

3.1 CURVE(x), MAP(x,y), CUBOID(x,Y,z) 5-1 Four arithmetic operations (+, -, *, /)

Taking values | 3-2 | CURVE[m], MAP[m,n], CUBOID[m,n,0] Comparison =0 ¢ rbination of functions
CURVE[END], MAP[END,END], CUBOID[END,END,END] NN o1 | faifale
ec
conditions 6-2 &8, ||

At the time decision

Cannot define equality and magnitude relation between MAPs
— Shelve the application of CERP standard
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2-2. CERP Application to Actual Vehicle Development

Need more extension to use CERP standard on actual vehicle development

Current version Future version

W

CERP

& ASAM



2-3. CERP Compliant Product

So far, no CERP-compliant commercial product
— expectation to Tool Vendors

CERP file is too difficult for engineer
to write down

(Tool chain example) CERP
Q Generator
Check

v
HEX CERP Parser
AZL Reading CERP —
Q Calibration _ Report s |
Value Runtime Generator o/
Callbratlon
bata Report

Beyond OEM'’s in-house development




2-4. Purpose and Goal of CERP Study Group

Purpose

« Understand the CERP standard
« Study the usability of calibration parameter check

Goal
 Judge the usability of CERP

- Make the project proposal, if needed

Moreover

- Mutual understanding and
exchanging among OEMs

« Deliver message to tool
vendors and expectation of
commercial product

Check list

Calibration

Checker

||||Mg ation toCE

13
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3-1. Preparation of CERP Study Group

<Work Group Information Sheet> <Member Application>

@ASAM Work Group Information Sheet NEWS & ACTIVITIES (e' m a | I )

PROJECT PROPOSAL

_aJ_|:J_GJ_|J£J _NLL]_LJ ASAM MCD-2 CERP Study Group is forming in Japan
_pj_njﬂ;l_gl_cjﬂ In Japan, a study group is currently forming with the purpose

to review typical OEM use-cases for ASAM MCD-2 CERP
and to evaluate the applicability of the standard for Japanese
members. The study group will focus on understanding the
standard correctly and - in case that a use-case is not

1. Purpose

Note: Briefly give in few sentences for a summary of the work group. Start with a purpose statement.
Summarize goals and the content of the work group. Briefly describe the potential impact that shall be
achieved.

We would like to propose to have an opportunity to study the CERP standard

and investigate its application in the process of checking the calibration

parameters.
covered - to determine proposals for actions for finding a
solution. ASAM invites all Japanese members to enroll in
2. Goals the project by May 31, 2018.

READ MORE

Note: Briefly describe the goals of the work group, which shall be achieved by the end of the project.
Focus on a few goals, which are specific, realistic and can be achieved in the given time.

Our goal is to understand the CERP correctly and check if it is usable in the

process of our vehicle development. If need, we shall itemize the change

ASAM MCD-2 CERP Study Group
requests
PROJECT NUMBER P2018-04
PROJECT TYPE Study project
3 Con‘ten‘t PROPOSAL SUBMITTER Mr. Tadamasa Sato, Toyota Motor Corperation
Note: Start the content description w:fha mativation or reasen, why this work group is being proposed. PROPOSAL Download
This may include the de tion of pr or . Continue with describing, how the goals shall
be achieved, which technmal topu:s shall be covered and which standards (ASAM and non-ASAM) are PROJECT START Jun2018
d. Descri protofypes or other work products that may be produced by PUBLIC REVIEW -
the work group, if any.
o o ! ) PROJECT END Oct 2018
The number of the calibration parameter of the vehicle increases drastically in TEUEGE

last decade and recently we have to spend long time to check them. Butitis

still the case that each OEM uses its own tools and check-lists. Our expectation
Thenumberof calibration parameters within a vehicle has been increasing dramatically in the last

is that this time-consuming task will be reduced by using the CERP standard

proficiently. At first we shall understand it correctly and secondly investigate its lists for that purpose.

application in each company. When we judge that modification of the standard
is needed, we shall make change requests which meet our needs This study group aims to evaluate ASAM MCD-2 CERP to find outin how far this standard provides
more efficiency for the required tasks. In a first step, the work group will focus on understanding the

standard. In a second step, the group will investigate its applicability for each company. In case that

modifications of the standard will be required, the group will address change requests to ASAM.

15 & ASAM



3-2. Member of Study Group

- 6 people (4 OEMs)

SUBARU | 8 people (5 Tool Vendors)

Takehiro Esaka Eiki Nobuhira

¥ TOYO Corporation

= | /\:s Masumi Okada

TOYOTA

Katsuhiro Miyoshi Tadamasa Sato

Fumiaki Sasaki Yoshinori Nishi

OHINO

Masaya Fukuda Yoshihiro Tagami :7)
Troc

Takahiro Kondoh Takemi koizumi

HONDA
The Power of Dreams v E CTO R >

Hiroshi Samezawa ) ] S
Andre Steimel Tomomi Ebisu

16 & ASAM



3-3. Schedule

Contents

Kickoff @ @©@Pre Regional Meeting
Sharing of .

requirement
Project Proposal -
Publication BN @ASAM HP

#1 (7/20) -
#2 (9/27) o
#3 (10/25) ®

#4 (11/19) @ @WwebEX

#5 (12/13) -
END

17 7> ASAM



3-4. Activity

No.

Contents

Date/Time

#1

#2

#3

#4

#5

MCD-2 CERP standard study
~What kind of standard is the CERP ?~

Read through the CERP standard +
Share the parameter check methods of each OEM
~Collect all checklists of OEMs~

Verify the usability of current CERP standard for all check
methods of Japanese OEMs
~Know the concrete CERP description~

Change requests
~Collect the check functions which Group
members need and summarize its description~

Final check of the Change requests
Confirmation of the CERP-compliant product of each Tool
Vendor, Wrap up and future activity

7/20
13:00-18:00

9/27
11:00-18:00

10/25
13:00-18:00

11/19(WebEx)
15:00-17:00

12/13
13:00-18:00

18
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3-5. Translation and Read-Through of CERP @

Standard Constitution
Read-Through

« CERP has 3 specifications - ~

DUser’s Guide
/  Guide of standard and use-cases

“;E ASAM_AE MCD-2_CERP_BS-1-2-User-Guide_V1-0-0.pdf

e y

CERFP_Features

i Example

Example_DataSet

@Reference Guide
(Execution, Condition, Process)

“;E ASAM_AF_MCD-2_CERP_BS-2-2-Reference-Guide_W1-0-0.pdf

[ N Specification

UML-Model

x50
®Detail Reference Guide
Common guide of CPX and CERP

W; ASAM_AE CERP-CPX_BS_CalibExtensionInterfaceDefinition_V1-0-0.pdf I

“} ASAM_MCD-2_CERP_Y1-0-0_Release-Fresentation.pdf

readme_ASAM _AFE MCD-2 CERP_BS W1-0-0.xt

19 & ASAM



3-5. Translation and Read-Through of CERP @

Japanese translation by all members
« 10 Chapters (64 pages)

VECTOR >

Foreword 6 511 R Lnguspe 2 ™) 68 Rue Procedure A7 B
:-: ?ﬁ‘ﬂ"“\ - . 2 01 Fue Procedus Body a
1 Intr 1 s sohure Schema and Feabae L 2 €22 Precondtonm &
514 Serot, Feotue and Caltraton Yool B €A1 Avsyoa snd Concrete Fude Procedues a
19 Overdow . - 52 Runtime Modet et 2 CAA Mo S EBects n Rades “
Y »
12 :l?'ctnn S . ; 521 Londng Betvrver . 24 =
27 Wrreaseq Comgmty of Casteason 5211 Londng Craratenss: Vms 2 NS T Rule Language OTX 49 ™\
122 Moxwres 10 haodte Comglanly L) 5217 Loadng Craractirnic Dofindons M -
123 Reguownect 10 Fomehos mnd Stencardas Calteston Expet 213 Fosture Uit FY T Briet Introduction S0 OTX .. “®
Kraowiond m . 5214 Fode Seret 24 72 Core Concapts of OTX . o
124 Boomita . 22 Rt ot Cattmation Tool Dot Modet Fe 721 Teors “
1.3 Scepe. N "t g » 523 Repeoductaty of Check Reuss Fol 127 Actom “0
524 Data Geomestion Fadens Use Tool Model Read Only x J 723 Proteases 0
14 Terminclogy used In this Document - ‘ 724 Data Typon, Vanatees ana Teoms “w0
725 Erumecmons 51
2 Relations 10 Other Standards 10 E . -
21 Refy 10 Cther Standards ... M| Ry ; _— o,
T4 Ahersative Rep U U Y -2 <
TA L Towmfoomotons =2
3 Calibration Expert Knowledge and Rules 1m M pa - -
31 Benefins of Formalized Caliteation Knowledge . N1 ! T4 gt Parametens =
33 Calbration ¥, o » e about O« " 75 OTX Extensions ... . - .-
33 ¢ are by Rules e 3 =1 l?mmmmrm <
'y 5 TS5 11 MCShaend “
AR S O R o 0 } 7512 RurtmeCharocwsteShoned 5
= £33 Acteds 30 Othr AL Propecies 3 1513 Caltfons <5
34 Rules Require » Programming Languags 2 :Z 634 Comfon Functons 33 7514 Coltlk gpuntioond L
35 Rudes Varlabiny and Feature Lists . TRNSTE 2 €35 Imgorant Comm Cases R 1515 CaltiWrte and CattlrperiVete “
> 64 AdoHaading .. e g ;sg Castlatadivrnneg ;\-.
1 o CA 1 Shared Ass R 7] 517 CatbpentDutsliecoing L
4 r:.num.:;w y :unn perabdity 1 N 41 m‘m.m M 23,87 Qo oan ®
v c ey "y 752 CERF Pyreste Exonsains “
43 Rules are Exchanged B Come Q 65 Foature Access. * 7521 Feotre %
43 Tool 66 ReferenceDataCreation . ... ... . . *» 1532 RaProoedre “%
ool Chaine E— z 6L Wey Rederence Viskers ore Fecmed ot 1923 TenmProcesum N
431 Craation of Roivs SL2  alartation) Molereocs Vs 3 -’
432 Oniwe Emscuton of Fubes = x ) ™~
437 O Cawcuton of Rubws 1 67 Chack Fuscsonasty LA 8 Terms and Definitions 57
A3 4 Indntnaloation A7 1 Types of Chechs 3 ° " od T 60
E72 Pupose of thh chiscks 3 Symbols and Abbreviat orms
44 Peoture Usts in Commpany Collaboraton . m 0721 PryscolS Vakse Chedks 3
45 RulelUfecycleand Varisbitiey . - - G722 ECU Scale Value Checks » un 10 Bibliography 61
G723 Physco Complen Vaue Chocks »
48 Contestin Cotidrason ProjectUifecycte . 6724 Longuage fxdenae » < Fguare Divactory @2
€73 OQuartzaton &0 Deacion K
5 Implementation Concepts T o = —_ v ol >
51 B of the 51 TL—. 07 41 Esamgle Sr orve 4 w
511 Fude Language 0742 Erarvple for map L3
;” lhh;kru\ ﬁE 75 Check Scoler versurs indeerad Voo E3)
513 Veshuo Schwema oo ¥ ostre Lt hf- €76 Compiex Comparnon, “
514 Sorgts, Feshue and Caltvanon Tox n v :;’: Ganene Comgure s — :3' =

20 & ASAM
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-5. Translation and Read-Through of CERP ®

Japanese translation
« Common understanding by read-through —

Japanese translation

@ ASAM Tabie of Contents @ ASAM Tabie of Contents '@ ASAM Table of Contents

Table of Contents 5 Wgare7h 73
51 MEOES 6.7.4

511 A—ARE . e

Rk 7 512 A—mRFUT | ET42 = =FOR

513 BE~S—TEEEI =
1 & 514 =& UF R, AELESY L

8

11 EE P 52 Fr¥ALEFA
8
a

67.5 A8 F—@iMEROF -
676 WmTHE
677 MUEHE.
678 THTORBRE-F<

EEGhRhhbaE

521 o—F 42 RE._
FFARN CRCEEEY GBI

12 Ft—irgis

- BB S=TOie—iiy 47
121 WS 5212 M7 A FOER 6.8.1 Ar=p T O ie—pdEx 48
122 M- 5213 MEYRF . 8.2 WHERNE 43
123 #SwrEm ’ 5214 A—pREVF 683 iEdrA—A = L 43
124 Bfi . - 522 AR UFbEHT WoFe= BT B4 A A-nfER. .. 43
13 & 1w 523 Fx wu;mna#. s
524 F—rrEBOY—AOEIRGH A ]
14 £@THRELIARE 10 ) 4 # oTx
T4 OTX oM MAE
2 fliOME L OME " 6 FAfvEFTA 72 OTXOELRsEE
21 EOEE-OEE 1 £1 ASAMMCD-3 &4 721 & L(Terms)..
T2.2 T i3 i{Acions)
3 Ry VS L—iaradasl— DKL A—L 12 E2 &y 7 L2 a DT FER 723 7@ i3 p(Procedurs)
B.21 AT A —HFEOA LRS- 724 Ford TE Fou
3.1 s il ekl 12 e T25 FI4S(ENUMErations)...
47 WAERLIL, ENSIET SR 1 L MR e T3 BMTa—wy b
1.3 SEFRELA—LI L - TR ANE 13 T 74 ™
L1 A AOEE . 83 A7A—SER-OT 2R ;‘t:!#ﬂﬁmnﬂms;
192 Fe s MR 631 AFA—IERDA LAY AE . b Lt
32 HFFA—HD A2 FRAF 4 ~OT FER TAZ Rl

Lé A=A ST 1 S ERRER 13 B33 M4 AL FOHAT BT LR
LE A, TIENER DO 2 R 13 634 - ME
635 WMBIH%EA
4 A—ARR. FA7HAS FABITEEERE 15 6.4 WROT DL
41 A—n-oilE - ERE 15 B BRI e
42 e RE— A 642 My FORNE
43 P—AFa—is
431 ARl
432 A=k T oA o RAT
433 A—pddA P FA O RAT

TA3 HAFFA=4dRHh

75 OTX ks
751 CRX EmfsnTe
7511 MCShared

TE12

2
n
el
3
3
24
25
25
25
25
25
25
%
%
w
28
28
e
]
30
3a
32
33
33
33
34
34
34
35
35
35

AURARALNRN RO B BUouRY @ B

434 E@fE.. g;
L4 EROTTE L—n Ao HMED 2 b BFA Fxmsddg ] 57
672 FxxroEM el
45 A—AOFA PR IRLANT—Tonte 13 6721 BE7 NS EOT g o - 8 EsLES 58
48 Hy0FL—barFudad FOFS FHA S AR BRE £ 5722 EQUA D F—@Fx o d 40
6723 MBEMLHSEOF . > 8 Symbols and Abbreviated Terms &1
AZAM MCD-2 CERP User Gulde Vesslon 1.0.0 El ASAM MCD-2 CERP User Gulde Version 10.0 4 ASAM MCD-2 CERP User Guige Version 1.0.0 5
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3-6. Share Use-cases @ ~List up check functions~

Collect the OEM’s check methods of calibration parameters
« List up the functions which match the parameter check methods

<List of check functions> <Detail description of each check function>
2-2. CURVE > CURVE, MAP > MAP, CUBOID > CUBOID

Category No. Function Page
_ 1-1 VALUE == VALUE 4 Description | Whether a characteristic of A is bigger than B(A > B). In additional, A >= B, A < B, A <= B. Parameter

E_quaI:t_y 1-2 CURVE == CURVE, MAP == MAPF, CUBOID == CUBOID 5 types of A and B are “'_CURVE”, “MAP” or “CUBOID". - ) )

(==.1=) If number of element is not match between A and B, calculate value with linear interpolation method.
1-3 VAL _BLK == VAL_BLK ]
2-1 WALUE = VALUE 7

Example Value:
Comparison 2-2 CURVE > CURVE, MAP > MAP, CUBOID > CUBOID 8
(= ==, =, 2=) 2-3 VAL_BLK > VAL_BLK 9 CURVE_A = CURVE B =
— — x 10 20 40 x ) 30 40
4 CURVE = VALUE, MAB = VALUE, CUBOID = VALUE o [ x| 0] 20| 40| [ x| 0] 30] 0]
y 40 10 30 y 30 10 20
3-1 CURVE(x), MAP(x, v), CUBOID(X, y, Z) 11
3-2 CURVE[m], MAP[m, n], CUBOID[m, n, o] 12 Function: e CURVE A §—4 CURVE B
3-3 CURVE[END], MAP[END, END], CUBOID[END, END, END] 13 40
CURWVE_A >= CURVE_B CURVE_A < CURVE_B

3-4 MAP(x, :), MAP(:, y), CUBOID(x, v, :), CUBOID(x, :, :) 14 0

_ 3-5 MAP[m, :], CUBOID[m, n, :], CUBOID[m, :, :] 15

Taking values ¥
3-6 VAL_BLK[m], VAL_BLK[m, n] 16 20
3-7 XAXIS(CURVE), YAXIS{MAP), ZAXIS(CUBOID) 17 10
3-8 XAXIS(CURVE)[n], YAXIS(MAP)[n], ZAXIS(CUBOID)[n] 18 Result:
3-9 MAX(v1, v2, ), MIN(v1, v2, --) 19 0 10 20 30 40
False %

3-10 UPPER(AXIS, v), LOWER(AXIS, v) 20

22 & ASAM



3-6. Share Use-cases @ ~List up check functions~

List of check functions

Check functions

Category No. Function Page 2
1=10 VALUE == VALUE 4 9 types
7 Equali __ —_ —
Eq ua | |ty =q=; ltj:] 1-2 CURVE == CURVE, MAP == MAP, CUBOID == CUEBOID 5
1-3 VAL BLK == WAL BLK )
' 2-1 VALUE > VALUE 7
= : 2-2 CURNVE > CURVE, MAP > MAP, CUBOID > CUBQOID g8
Comparison [y
P e T 2-3 WAL _BLK = VAL_BLK Q
2-4 CURVE = VALUE, MAP = VALUE, CUBOID = VALUE 10
3-1 CURVE(x), MAP(x, y), CUBQID(x, v, z) 11
Category No. Function D ef Talla! g
Defining values 4-1 CURVE, MAP, VAL_BLK
Ta kl ng 5-1 Ft.jur arithmetic .operations (+, - % 0 Va | ueS
Va | ueS Taking values 5-2 Bit mask operations (&, |, *)
Calculating values 5-3 Remainder operation (% &
? emender opereton () Calculating
5-4 Bit shift operations (==, <<
5-5 Combination of functions
6-1 if-elif-else __
Check conditions B6-2 B, || CO nd |t|0n
T ——
6-3 !
7-1 Monotonically increasin
| i Complex
Calculating complex values 72 Allowable of deviation .
7-3 Detect abnormal step Ca|CU|at|ng

23 & ASAM



3-6. Share Use-cases @ ~List up check functions~

Detail description of each check function (MAP’s magnitude relation)

Description | Whether a characteristic of A is bigger than B(A = B). In additional, A == B, A < B, A <= B. Parameter .
types of A and B are “CURVE", “MAP" or “CUBDID". Expla N
If number of element is not match between A and B, calculate value with linear interpolation method. fu nCtion

Example Value:
CURVE_A = CURVE_B = Define
(1 =0l 2ol o S T o5l o values
v 40 10 30 ¥ 30 10 20
Function: @ #—eCURVEA o CURVEEB

40

CURVE_A == CURVE_B CURVE_A < CURVE_B ]

— 3,.«"* )

30

24 & ASAM



3-7. Can CERP Handle Our Check Functions ?

Check whether current CERP can describe our check functions

B : Yes : Complicate, but Yes B : No

(16/29) (3/29) (10/29)

Category No. Function Status Category No. Function
1-1 VALUE == VALUE Defining valuss 4-1 CURVE, MAP, WAL_BLK
('iq::i'!iz') 12 CURVE == CURVE, MAP —= MAP, CUBOID —— CUBOID _ 5-1 Four arithmetic operations (+, -, *, /)
1-3 WAL_BLK == VAL_BLK 5-2 Bit mask operaticns (&, |, ™)
2-1 VALUE > VALUE Calculating values 5-3 Remainder operation (%)
Comparison 2-2 CURVE > CURVE, MAP > MAP, CUBDID > CUBOID 5.4 Bit shift operations (==, <<)
(=, ==, <, <=) 2-3 WAL_BLK > VAL_BLK 5-5 Combination of functions
2-4 CURVE > VALUE, MAP > VALUE, CUBDID > VALUE 6-1 if-lif-glse
3-1 CURVE(x), MAP(x, y), CUBDID(x, v, Z) Check conditions 6-2 B, ||
3-2 CURVE[m], MAP[m, n], CUBOID[m, n, o] 6-3 1
3-3 CURVE[END], MAP[END, END], CUBOID[END, END, END] 7-1 Manotenically increasing
3-4 MAP(x, 1), MAP(:, v), CUBDID(x, v, :), CUBOID(x, :, 1) Calculating complex values 7-2 Allowable of deviation
Taking values 3-5 MAP[m, :], CUBOID[m, n, :], CUBOID[m, :, :] Detect abnormal step
3-6 VAL_BLK[m], VAL_BLK[m, n]
3-7 XAXIS(CURVE), YAXIS(MAP), ZAXIS(CUBOID)
3-3 XAXIS(CURVE)[n], YAXIS(MAP)[n], ZAXIS(CUBOID)[N]
3-9 MAX(vL, w2, --), MIN(v1, v2, --)
3-10 UPPER(AXIS, v), LOWER[AXIS, v)

Add our check functions
in CERP standard

25 & ASAM



3-8. Submission of Change Request @

Request to modify five(5) writing sentences

1-1. Correction of the typo ("archived” — “achieved”)

Title

Content

Correction of the typo error
("archived” — "achieved"”)

[Chapter No.]
1.2,2 Measures to handle Complexity

[Current]
+ Calibration tasks focus on the functionality to be archived, not on the isolated adaptation of single
characteristics. This abstraction of calibration is also called functional calibration.

[Revision]
» Calibration tasks focus on the functionality to be achieved, not on the isolated adaptation of single

1-4. Correction of the typo ("mapCharRef” — “mapChar”)

1-2. Easy-to-understand word (“"empiric” — “practical”)

1-3. Easy-to-understand chapter title

Title Easy-to-understand word (“empiric” — “practical”)

Content [Chapter No.]

4.1 Measures to handle Complexity

[Current]
* Rules are created by designers of the ECU or control algorithm (ECU, function, hardware
developers). Calibrators contribute knowledge from experience or empiric experiments

[Revision]
* Rules are created by designers of the ECU or control algorithm (ECU, function, hardware
developers). Calibraters contribute knowledge from experience or practical experiments

Easier word

Title Easy-to-understand chapter title

Content [Chapter No.]

5.2.4 Data Generation Rules Use Tool Model Read Only

[Current]
» Data Generation Rules Use Tool Model Read Only

[Revision]

- Access control of the data model in the (calibration) tool.

Chapter title is a kind of dificult to understand. We would like to request easier expression. For example,

Title Correction of the typo error ("mapCharRef” — “mapChar” ) Title Addition of the supplemental explanation
(explanation of the colored boxes)
Content [Chapter No.] Content [Chapter No.]
6.7.6 Measures to handle Complexity 7.5 OTX Extensions
[Current] [Revision] [Current)
We think that the explanation of Figure 17 is not enough.
Characteristic mapChar = Characteristic mapChar =
CreateMapCharacteristic(Dim 1 AxisValues CreatelMapCharacteristic(Dim 1 AxisValues = xAxis, [Revision]
Dim1AxisUnit 3 Dim1 AxisUnit evision
Dim24xisValues = yAxis, Dim2AxisValues = yAxis, ‘We would like to request to add the supplemental

Dim2AxisUnit *Nrr,
Cellvalues = cell
CellvalusUnit “miis™)

Typo

1-5. Addition of the supplemental explanation

Dim2AxisUnit N,
CellValues = cell,
CellValueUnit “miis”)

explanation of Figure 17.

cidentifier = idA |
ue = mapChar,
lgnoreE mpty)

Supplemental explanation

The blue triangle show extensions of the OTX data types.
Orange, green, yellow boxes are basically functicns. The only use data types of the core standard. In contrast, some
CERP library also introduced new data types.

Figure 17 Overview of relevant OTX extensions
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3-8. Submission of Change Request @
Request for new eleven(11) check functions

2-1. Function to check the equality between two maps

Title Funchon to check the equality between two maps (CURVE , MAP, CUBOID, CUBE4, CUBES)

CURVE, MAP == MAP, CUBOID == CUBOID,

2-2. Function to check the equality between two tables

VAL_BLK =

2-3. Function to check the magnitude relation between two maps
Title

2-4. Function to check the magnitude relation between two tables

Content In the current version, we can check the equality between the map in the HEX/CDF and reference map in

he
checklist. But we canNOT check the equality between the maps in the HEX/CDF. We request toadd this function

Descrpton. | Wneshera raroctrtical A s same 15 6
Ferametdies o Ao & re CURIE: A or CUBOID"
i

Bample  Value:

CURVE A= curvee -
T v 20 30 a0
Function
CURVE A == CURVE B
CURVE A = CURVE 8
v

UnesrTrterpaation

Title Function to check the equality between two tables (VAL_BLK)
VAL_BLK

Content In the current version, we can check the equality between the table in the HEX/CDF and reference table in the

check-list. But we can NOT check the equality between the tables in the HEX/CDF. We request to add this function

Descripton | Whether VAL BLIA s the same a5 VAL BLKB.
Prametertypes of A and B are VAL BLK"

Bample  Vale:

VAL BUC A= VAL BLK B=
0w w0 W

Functon

VAL BLIC A == VAL BLKB

0o ww 0w o=

Function to check the magnitude relation between two maps (CURVE , MAP, CUBOID, CUBE4, CUBES)
CURVE > CURVE, MAP > MAP, CUBOID > CUBOID,

Content | In the current version, we can check the magnitude relation between the map in the HEX/CDF and reference mapin
the checklist by using foreach. But we can NOT check the magnitude relation between the maps in the HEX/CDF
We request to add this function and easier way to check them without using foreach
Gescrton | Wethe s haceraticol s bggerthan (s B). I st A = B, A < B, A <= . Paramete
A SO A SRt

Bample  vae:

cumve e e s~
Funcion

CURVE A == CURVE.B

Title Function to check the magnitude relation between two tables (VAL_BLK)

VAL_BLK > VAL_BLK

Content In the current version, we can check the magnitude relation between the table in the HEX/CDF and reference table
in the check-list by using foreach. But we can NOT check the magnitude relation between the tables inthe
HEX/CDF. We request to add this function and easier way to check them without using foreach
Descpton | Whther aesof & & Biger than B > 5. In scona A > 8, A < B, A < B, Prameterypes o
AandB are VAL BLK"
¥ number o eerhent  hot match betveen  and 8, compore resul s Pl
Bampe | vale:
VAL BLK A e VAL BLK B e
W ow oW s omow
Furchin:

VAL BLK A= VAL BLX 8

W omow o siusom
Resut: Result: " . Resul: * Resuk:
e Fase e o — -
2-5. Function to check the magnitude relation between scalar

value and map

Title Function to check the magnitude relation between scalar value and map (CURVE , MAP, CUBOID,
CUBE4, CUBES)
CURVE > VALUE, MAP > VALUE, CUBOID > VALUE,

Content

I the current version, we can check the magnitude relation between the scalarvalue/map in the HEX/CDF and
reference scalar value/map in the check-list by using foreach. But we can NOT check the magnitude relation
between the scalar values/maps in the HEX/CDF. We request to add this function and easier way to check them
without using foreach,
Deseription wnem«wmsdnuuﬂmuu B(A > B). In additional, A >= B, A < B, A <= B. Parameter type of
ORI, and type of B VALUE"

Bample | Value

CURVE A= VALUE 8=
I ) B T
D

Function

oo om0
Resul: i —
Fale

2-9. Function to return the neighboring upper/lower axis value
of specified input value

Title Function to return the neighboring upper/lower axis value of specified input value.

UPPER(AXIS, V), LOWER(AXIS, V)

Content The input value of axis is not always same as the axis value itseff And in the current version, it is not possible to get

the neighboring upperflower axis value of specified input value. Wewould like to request this function

Descripton

Bampe  value:

napA=

Funetion and esicusted value:

UPPER(XAIIS(1AP_4),20) = 301

vz 221+ BB

2-6. Interpolation of the map value

2-7. Add the colon operator which means “All of them”

2-8. Function to return the max/min value
Title Interpolation of the map value (CURVE , MAP, CUBOID, CUBE4, CUBES) Title ‘Add the colon operator which means “ANY” Title Function to return the max/min value.
CURVE(x), MAP(x,y), CUBOID(x,y,Z7). MAP(x,:), MAP(:,y), CUBOID(x,y, ), CUBOID(x, , MAX(v1, v2, --), MIN{v1, v2, )
Content

In the current version, it s possible to calculate the interpolation of map value by specifying the arbitrary axis value
We would like to request to add this clearly inthe standard deseription.

Deseription

1 mathod.
Use parertheses (" and Y.

EBample  Valae

CURVE A = nap_ae
I T ) )

Yoo w0 a0 um’mm

Functionand calculsted vlue:

curve ags0) = [0 HAP_A(30, 20) =

curve at20) - (3001 HiP_A(20, 20) =

Content In the current version, it is not possible to get all row/column map values by specifying one axis or multiple axes. We
would like te request this function which is colan operator in the MATLAB

Deseripton. of CURVE,
Use parentheses (" and ).
i

to MATLAR function).

calculate wieh
Bample Valus:
P A

ra—
w0 w0 s0

Functonand calculoted vaue:
WA .
w0

MAPAGIS)s 10 a0 4w

Content In the current version, it is not possibleto get the max/min value from the multiple scalarvalues, map values or table
values. We weuld ke to request this function

Descptan | Calute masimu i o of CURVE,AD, CUBGID or VAL BLIC
15 possible to descrbe muipk values n argumens.

Bample  Vaive:

e VAL BLK B -
00 0 0 ™ 0 ;0 o

o ad cuted vali

wasgune - [588)

wIN(uingap_a), win(val e e)) - 58]
| L

2-10. Check whether the map values are monotonically increasing
Title

2-11. Check the delta between adjacent map values

Check whetherthe map values are menctonically increasing
Monolne (CURVE), MonoIng (MAP, YAXIS), MonolInc (CUBOID, ZAXIS),

Content In the current version, it is not possible to check whether the map values are monatonically increasing or not. We

would like to request this function. Moreover we need to check it in the direction of specific axis_ In the case of MAP,
we would like to check it in both X-axis or Y-axis.

Descrpton | A funcion tha checes whether the map vakae menatoncaly ncreasesor ot
(CURVE, WA CmorD, COsE )

Eampe  Vake:

wpax 10 .
100" 200300 400
w0 2 a0 50
20 040 s

Function: o
© Moraloc (4P A, XAXES)
=
@ Honolne (Wa®_A, YAXI) = 30
R =
00
DT B
o
o ase

Title Check the delta between adjacent map values
Dev(CURVE) < v, Dev (MAP, YAXIS) < vi, Dev (CUBOID, ZAXIS) < vi,

Content In the current version, it is not possible to check whether the delta between adjacent map values is within

acceptable range. We would like to request this function. Moreover we need to check them in the direction of
specific axis. In the case of MAP, we would like to check it in both X-axis or Y-axis.

Destritn

e
(CURVE, MAF, CUBOID, CUBE. 4)

Bame | vale:

A=

Function o0

© Bevouap_a, wants) < [
@ Bev P4, ) < [
Resut

Oralie

2 e

[ ] :Complicate, .

but Yes

B o :
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3-8. Submission of Change Request 3

Example of check function
(Check whether fluctuation of values of adjacent grid is within allowable value.)

Description | A function that checks whether fluctuation of values of adjacent grid is within allowable value. Exp|ain
(CURVE, MAP, CUBOID, CUBE_4) .
function
Example Value: :
Define

10 100 300 500 700 values
200 350 600 750
300 450 {s3) 700 850

‘Function: 1000 -

Example
1 Dev (MAP_A , XAXIS) = | 200 800 - 9
600 -
@ Dev (MAP_A, YAXIS) < | 200 z
400 -
R It:
251 200 -
I False 0 | | | | |
- 0 100 200 300 400 500 Result
2 True .
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4-1. CERP Standard W/G For Our CRs

We are in a chicken-and-eggs situation

TOOL? NEEDSs | STANDARD 7

Now, hesitate to start the CERP standard W/G for our needs,
because there is no plan of the commercial product

30
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4-2. Future Advancement of CERP

(ASAM HP)

The current version (1.0.0)

the use-case of calibration parameter checking.

Now, parameter check

In the future version
to include the use-case of calibration parameter calculation.

N

Future, parameter calculation !

We expect Future Advancement
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4-3. Expectation to CERP Compliant Product

So far, no CERP-compliant commercial product
— expectation to Tool Vendors

CERP file is too difficult for engineer
to write down

(Tool chain example) CERP
Q Generator
Check

v
HEX CERP Parser
AZL Reading CERP —
Q Calibration _ Report s |
Value Runtime Generator o/
Callbratlon
bata Report

Beyond OEM'’s in-house development
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5-1. Warp Up
Through the CERP Study Group

v' Accurately interpret and understand CERP
v' Change request the ambiguity and typo of CERP
v' Change request the check functions that match the OEM’s use-cases

v Commonly understand and share the OEM’s problems with Tool Vendors

Thirsting the CERP-compliant commercial products !
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6-1. X>)\DRED

MO TASAMODWGICEN B TES Dz, #UVWRIE T IEh,. 2B TETEMN DO,
SEBMREEL TR LU TULETE0,

7w EUIZRIBORBN OV (L1800, EREZEHET D
SROAMEEE U ONMDHER TS,

TR, BEUCWERIICERDOF TV IIIAKEETS L TL,
Eiﬁ@%?%@kthEM%ATDKO%ﬁ@ﬁﬂ%@%b\%?N—ia)ﬁiﬁjto

IO TASAMDWGICENN B TESL, EHF TV IONBT BRI TSI,
BICLDICEFIUTVDISHNDDIENKI DDz, N2 —DF ICHRmMEZHIFFUIZUL,

BHOARTF TV IOHEEZR C. KEBENSSICEE D1, SROMRRm(CHIFF,

EEDEFIREHEL TS, TF/\—-MNIFELSEELLTED. a2 O DIVMREENE
YW—ILDI/FEEHTHRIBIESN TN EESB(EZDBEDICIRD TL L,

ETCEBEUWRZDTZ. ASAMTRILDOEM - W —)LRA —DFF EBRND ZRDOEN TSI,

|I|n|

BN TET,
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6-1. X>)\DXEQ2

ZO0EMOESZIBfEIIENTEE, W—ILAIE UTH A U TULETZ0N,
HANSKEAREL., BEEERAFEICEIT TLEZU,

NADE(CHENDAERIERTC DIz, AL EFEFEDA MG Z AU CED TLETZ0N,

WO Z R BT 3PN T, BAY—LEHETIMELT, DRLEELFR
RN 2N S S FERH TSI, AEMR(CBDT.

TRAETRLS A A= TIBFE U CTONERRIBTZ o 12N, FIER9 BET. Uo MW DIBEETET,
S, 11— X0 —RAICEDWEELZARAEDOTNOV/\—EZELERmLTL,

WG =4 — « X2)\—DFHF L. HORESTENFELRZ. WGH R A—XITEITUFR U,

ASAMDIZ TEZFDEUDLK NI B3, FHEORDEFE D, SEECOLIDOIREESHERTS.
HARDEGICE (T TUOEZ0N,

ASAMEWGA I \—2BICRHULET. HDORESTTNEUE.

ddinl
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Thank you for your attention!

Tadamasa Sato

TOYOTA MOTOR CORPORATION
Powertrain Electronics System Development Div.

Phone : +81-50-3166-7963

E-mail : tadamasa_sato@mail.toyota.co.jp m
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