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Revenue by Business Segment CY 2013 HONDA

Global revenue generated in 2013 totaled $109 billion

Powersports $15.09 billion y_&g ’
Power Equipment $2.87 billion @I jl

Financial Services $6.28 billion

Automobile
$84.78 bhillion

Note: For report, JPY 105.39 = U.S. $1, the average of the telegraphic transfer selling exchange rate and the telegraphic transfer buying
exchange rate prevailing on the Tokyo foreign exchange market on Dec. 31, 2013.



Honda Automobile Sales CY 2013

China

Honda Motor (China) Investment Co., Ltd. «
764,000 units - North America

American Honda Motor Co., Inc.
1,764,000 units

Europe/Africa/Middle East :

Honda Motor Europe Ltd.
253,000 units

Japan
Honda Motor Co., Ltd.
763,000 units

Asia & Oceania
Asian Honda Motor Co., Ltd.
573,000 units

South America
Honda South America LTDA
160,000 units
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Honda R&D Americas, Inc.

T
: Products and Production

I Honda of Indiana

Honda Power Equipment

Acura ILX Civic Sedan éivic Natural Gas

Engines HondaJet

Honda of Canada

Civic Coupe Civic Sedan

Acura RDX Acura TL CR-V 4cyl. & V6 Engines Crosstour Accord Coupe Accord Sedan

Honda of South Carolina

Foreman Rancher Pioneer

Pilot Odyssey V6 Engines Ridgeline Acura MDX
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North American Auto Production History HONDA
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Honda R&D Americas, Inc.

Honda in North America

HONDA

American Honda Motor Co., Inc. (1959)
« Sales & Distribution
« Torrance, California; Duluth, Georgia

Honda Canada, Inc. (1969)

« Sales & Distribution * Scarborough, Ontario

Honda Trading America Corporation (1972)
« Torrance, California; Marysville, Ohio;
« Lincoln, Alabama & Timmonsville, S.C.

Honda R&D Americas, Inc. (1975)

+ California, Florida, North Carolina, Ohio

Honda of America Mfg., Inc. (1979)
+ Automobile and Engine Production
* Anna, East Liberty, & Marysville, Ohio
Honda Power Equipment Mfg., Inc. (1984)
« Power Equipment and Engine Production
+ Swepsonville, North Carolina

Honda de Mexico, S.A. de C.V. (1985)
+ Automobile, Motorcycle & Parts Production
« El Salto, Estado de Jalisco, Mexico

Honda of Canada Mfg. (1986)
+ Automobile and Engine Production
« Alliston, Ontario

Honda North America, Inc. (1987)
= California, Georgia, Michigan, New York, Ohio,
Washington, D.C.

Honda Engineering North America, Inc. (1988)
= Alabama, Indiana, Ohio, Ontario

Honda Transmission Mfg., Inc. (1997)
+ Automatic Transmissions, 4-Wheel Drive Systems
+ Russells Point, Ohio

Honda of South Carolina Mfg., Inc. (1998)
* ATV and Engine Production
+ Timmonsville, South Carolina

Honda Manufacturing of Alabama, LLC (2001)
+ Minivan, SUV, Light-Truck and Engine Production
» Lincoln, Alabama

Honda Aero, Inc. (2004)
+ Aviation Engine Business * Burlington, N.C.

Honda Aircraft Company, LLC (2006)
= Development, Sales and Production of the HondaJet
* Greensboro, North Carolina

Honda Precision Parts of Georgia, LLC (2006)
+ Automatic Transmissions « Tallapoosa, Georgia

Honda Manufacturing of Indiana, LLC (2008)
= Automobile Production * Greensburg, Indiana

Honda North America Services, LLC (2013)
* California, Ohio



onda in Ohio
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Anna Engine Plant: 505 acres
Honda Transmlsswn 190 acres

, Honda North
‘ A T ~__ HEF AR ER : America |
East Liberty St 25 onda Engineering
Auto Plant [ERNas North America
‘ . | North American %
Purchasing

Marysville
Auto Plant

Transportation
Research Center

Performance
Manufacturing Center

Central Ohio Locatlon



il Honda R&D Americas - Ohio Center

*HRA's Ohio R&D Center was established in 1985

*First vehicle was developed in 1990

Employed 100 people in 1992, now employs over 1300
*HRA-O has developed over 20 different automotive vehicles




mvsonmedell Honda R&D Americas Recent Developments

Honda R&D Americas, Inc.

‘15 Acura TLX '

Development focus is mostly on the North American customer



pisves Data Management at Honda R&D

Objective : Establish a standards based data mgmt. system for Emissions testing

[|Previously ... "|Achievement Method |
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Simplified access to data for automated analysis and reporting to improve
development efficiency
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Honda R&D Americas, Inc.

Focus for this activity

No. ltem Requirement

1 Acquire data from multiple test Acquire, Synchronize, and Analyze the data from multiple data
sources sources and store it in a common file format and location

5 Standardize on ASAM Data Develop Application Data Model and import script to support
format Emission testing

3 Analysis & Report Generation of | Develop a process to Analyze Data & Automatically Generate
Emissions Tests Emissions Test Reports
Define data sharing and

4 | connectivity scope at an Research for next phase
enterprise level
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Emissions Lab Previously....



el EMissions Testing Process.....Previously

Test \

Concit Excel
VETS Mot d
Mass EM / Macro

\$ c“;m & m
< os (X: drive’
/4 .
v ] 3 R =

Analytical Instrument Data

/

Dyno Data § Vehicle Data ( DSF) )
(D) Noaccess m‘

EM/FE
Analysis Tool
Macro

v
@ Summary Report hl

v L4
I | |

Previous test data flow was very cumbersome and inefficient, Data integrity was
lost and there was no standardization



HONDA Issues with non-standard systems

Honda R&D Americas, Inc.

T

—  Test Data Quality

. Test condition information is often not available or incorrect

— . No consistent meta data in test runs

o &

— Access to test data
" . Limited access to VETS, Dynamometer & CRSD data

. No sync between the ECU, Emissions and Dynamometer data
. Test data is stored in multiple locations depending on PIC preference
. Difficult to find & filter specific tests

— Analysis Methods and Tools
~ . Multiple Analysis tools to Analyze data

. Multiple data sources and formats — difficult to process data
consistently

. Current analysis process is manual and time consuming

. Manual report generation - Inconsistency

Lack of Standards and Consistency is slowing us down during testing
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Honda R&D Americas, Inc.

Project Scope....



el Scope, Target Test Modes & Application Strategy

Emissions cells share very similar data sets
which leads well to database standardization
e ASAM architecture will allow for future

Q
@
o
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~ - / expansion to Emissions Transient Dyno (ETD)
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All Standard EM data will be acquired, synchronized and stored in an ASAM
ODS database for post processing and reporting
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Issues with non-standard systems
, . —  Test Data Quality
- - . Test condition information is often not available or incorrect
At —_ . No consistent meta data in test runs
.y = ¢




HONDA

Test Request Procedure

> Previously procedure for test setup is as follows:

[F 14 Template_EPATS_Dirty_Bag only - Herba Vehicle Test
Ele Edt View Hep Test

‘Select View Sureniey T =] St Tewn |
D|Ha| 2|

% Seoieg B 034 | Lo Steps | I Sorats | N o]

[Fiepc Type(EPA CARE)

eeeeee

» Manual entry by operators

> No access to network files (Hex, R/L, etc)

» Time consuming & Tedious

» This causes delays, errors, and is often ignored

Due to the inconvenience, often the test setup information is not updated or is incorrect



HONDA

Test Information Quality
Solution:

i

- O Lotus Notes Scheduling DB:
v' Mandatory Test Condition Information
v' Consistent meta data capture for all tests

L = v Generated test setup file -> VETS Input

Indolyme Curent h 4
Lotus Notes
=) = Test Setup - IE
fza.zaier v
Cwerser ’ Cencel |
e ’ Create Test File
Srremg3ivie
SstatrTem ! Test File:
weteiTrerm ’
3 et #Test Fils Comments (used 1o help uniquely identify the VPT file:
£ el Test
B 1A Template_EPATS_Birty_Bog only - ttenba vehice Test ale) x|
L nEtructions Gl Ede Yow pep Iest
, s Stant T
’ Fiesse complets o of the necoessary information on both the ~Vehicle Info” tab and the “Dyno o™ ab below. o B3 | B
Dnce you have comgitted the form, chek the ~ DK butlon to suve the inf b the Equipmen! Raservition form njla) ¥
s Once all of th d data is entered, click the “Greate Test Fie” bution above to ot fle which
L 1 4 te o -
7 Once st ofthe ragiied dals s ntared, ok the “Orasta Tast Fix renerats o ich can = Seig B QYA |7 Teusups | D S| B )
— f
— ’ “Save Vehicle™ snd “Save Dyno Set” wil alow you 1o Save this dats, which can then d on T tests.
’
I — ’ * = Required Field
—— ’ |
Nemirs =
1 o Wehicle Irfo | Dyno Ihfo |
\ J- Carmar - =
S Vehicle Profile: e
Carister Corarzce
Cardy #Requestor: I - |
G §
Tm +Operator: ~ IGEGGEGG—— .
Trarsmisoon 1y .
Tre Weg +Driver: SERR_—
s Driving Styls: AU
Trarraza]. — +Robot P Term: S|
T S o —
B i [ oo #Robot T Term: i~
ey —
3 e —— *+Robot Acceleration Filter: .
Veric o — - - b
i S— 7 #Robot Estimate Time: &illn = bteh
= S— : #D. Code:
*+Wehicle Number:
VIN: 7
=) #Vehicle Type: -
2 seivame —— Destination Gods:
maria () ——— ’
Tegiaa (8] — ’ Build Lot:
Togirt 08/mh) e atd
TergeiaC OB/ meha) R | +Mode|: N -
35 A OB) — ’ + =
— 3 #Model Year: S ~|
— ’ - & .
< “Fuel: ol
oty
S—— #Ene. Disp (L): SN
S
— A +Engine Code: S | -
A
+Odometer (mi): WS -
~ +LAF Sensor: SN | - |
HP? Sansor S < | &
< >

Standardized meta-data capture and scheduling system put in to production
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el [Ssues with non-standard systems

—  Access to test data
. Limited access to VETS, Dyno, & CRSD data

. No sync between the ECU, Emissions and Dyno data
. Test data is stored in multiple locations depending on PIC preference
. Difficult to find & filter specific tests

= ;i i
e |44
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nCode
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pppemeil COMbining & Synchronizing File Formats

[ Emissions Data Promotion Main

Er5 EMISSIONS DATA PROMOTION SYSTEN — | LabVIEW tool for combining multiple files:

Version 1.1.5
1. Press the Select Files button to select the File Sets for processing. 3 Fab 2012

2. In the screen that opens, for each File Set, select:
META CSV Input File, VETS RAW CSV Input File,and EMCS DSF/DSX Input File.

3. The process steps (Check, Convert, Prep, Align, Analyze, Merge, Cleanup) will run. * Takes DynO 10hz, VETS 10hz, CRSD 10hz, EMCS 10hz, &

4. When complete, the name of the MERGED CSV Output File will be displayed below.

NETA CBY lnps e : VETS META data and creates ONE .csv file.

—— « Performs time alignment with a quality factor

1 " » Performs specified EM/FE calculations (NE, PBA, VP, CSTP,
e - _ NGR, DE, etc.)

MERGED Cs Cutput e « Builtin error trapping to prevent bad data from being put into

P the DB

Status Message

EMCS DSF/DSX Input File

Time: 3/13/2012 3:05:14 PM

PROCESSING FILE SET: 10of 1
Time: 3/12/2012 3:05:14 PM

Step 1 of 7. Checking Input Files.. COMPLETED

Step 2 of 7: Converting EMCS DSF/DSX File to a CSV File. COMPLETED VETS and EMCS Time Alignment Graph .\
Step 3 of 7: Preparing EMCS and VETS data.. COMPLETED. == - o
Step 4 of T Aligning Time of EMCS and VETS data.. COMPLETED VETS Initial VETS Final

Step 5 of 7: Performing Calculations . COMPLETED.

Step 6 of 7: Creating Merged Qutput File. ey

Processing File Set. 1 of 1

VETS_EMCS OVERLAY Peaks - Speed vs Location

95

Match Success il

Match Quality Factor CLOSE
(0-10 scale) 8-6 A0s...

o 2000 4000 6000 8OO0 10000 12000 14000 16000 18000 20000 22000 24000 25000
Time (s}

LabVIEW tool to synchronize datasets and perform calculations
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Test Data Access

v Common location for storing all data (ASAM ODS based DB)
v Data is time synchronized
v Query tool will search and filter data

b DIAdem - [MAVIGATOR: My DataFinder]

‘ ' Fle Fird Viw St Windw HondaEmissons  Help

Eg csxsa@m WK

Emissions Query Tool

= Filker Configuration
) » p
mt- 1Y) @, o . et - Can Riaw Datal dsxfdsF) - VETS{Dyno/CRSD/EMCS Raw Outpusk
REPORT M Al v | |-Al v || -Al v Al v Save Locally
= Date Begin Date End g;t::;rs Save in C5V File Locally
_/Q 01/011970 D 11/26/2012 D [ Get 10z Daka
SCRIPT
Users | PowerTrain | Dyno | Hex Data Analysis Opti
ysis ions
Operakor Requestor Driver
Al v [.an v [.an - b
s
Al w
Analysis Options
| Load Filter ] l Save Filber As I I Apply Filter ‘ | Clear Filter l
( Maode Mass Report
* Search by: EE R EM/FE Analysis (Excel)
) EM/FE Analysis File Prompt (Excel)
U Project | {VETS,Dyno, CRSD,EMCS, Mode Mass) EM/FE Analysis (D14 dem View)
1 |25F_0206_EURO_CELLZ_20120918_006
O Vehicle (Dev. Stage) | Z—fz--0eos.scos ez zoizoate oos § [Mester Tracker ExceD
. g 3 |25F_0206_SPLITUSO6_CELLZ_20120918_003 Master Tracker File Prompt (Excel)
4 |25F_0206_HWYFET_CELLZ_20120915_002 | Master Tracker (DIAdem View)
D Test Mode 5 |25F_0206_EPA7S_CELLZ_20120918_001 Simple Report (Excel)
Simple Report File Prompt (Excel)
D Test Ce I I Transfer Data to Portal Only
U Test Date
U Fuel Type
L a...

/

Providing simplified access to the database is the key to success for any TDM
project




e Issues with non-standard systems

Honda R&D Americas, Inc.

4 R
'[\7 —i % +  Analysis Methods and Tools
- . Multiple Analysis tools to Analyze data
e /4 é@ . Multiple data sources and formats — difficult to process data
et {LAVL consistently
m ”C"de . Current analysis process is manual and time consuming
~ . Manual report generation - Inconsistency




oo o Report Tem

Master Tracker (DIA dem View)
Sumple Report (Excely

Sumple Report File Prompt (Excel)
Transfer Data to Portal Only

: : (=) =& U a jom - TEW. m
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Mode Mas oit e o e | (B [ O~ A {l BT e
EM/FE Analysis (Excel) ;..u;m el Rg p o r e
EM/FE Analysis File Prompt (Excel) : z P v
EM/FE Analysis (DIAdem View) Engine star untl En:\.ni oFF sand|
Mastar Trackir (Evced 1z 8 rom Engnt it st
Master Tracker File Prompt (Excel) - —
I3

Engine

" R ol s
GRMERE TR
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@ ‘GAIRAVE Fusl
) GAIRAVE FE

pieas. RIL FE Corr
Correctsd iE
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csTe3

g R TepA b
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T (o

w b &
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- Genenc TF5 SN E (OPesredf  bigh oans
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e

prer—

Master Tracker
Report -Diadem

8 Different Report Templates to Choose From
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Honda R&D Americas, Inc.

Emissions Lab Today...



sl OVerall Status of Test Data Management

Honda R&D Americas, Inc.

{

. Requestor

E L[ ||”|"l |l||||‘
Il

Analytical Instrument Data Acqu”-e a” data

R for each test

o —— Vehicle Data (DSF) Search & AnaIyze Tool

Emissions Query Tool El
Flter Cerfipreton Can R Dt i) VETS/Dy ol CRSDIEMCS R Cutput
Praject Vehide Made call e el ope) ¥ -
Al Jv)[an | [ | [-an v . -
= Save ocaly Save I 3V Fle Localy
s T bt 1

0101870 D 27y |:

Users | PowerTvan | Dyna | Hex Data

ECL He fle

-All

AT e fils
Al

| [ seurtene

Current Fites Mame:

| (HETS, Dy, CRSD,EMCS, Mcks M)
[5E 0610 EFATS CELLS 201301 1 .00%

IMPORTER

g
™ to st 8 0

-

ASAM ODS DB

E

Report Templates N




sl Data Mgmt. benefits to emissions group

Honda R&D Americas, Inc.

—  Access to test data

. Now have access to ALL measurement data (VETS, Dyno, & CRSD data)
. All test data is time synchronized

. Data is stored in ONE central location

. Easy to find & filter specific tests

Test Data Quality
. Test condition and vehicle information is now standardized
. More test & setup information is now available to users

—  Analysis Methods and Tools
. Improved Analysis tools to Analyze data

. Consistent data and formats — easy to process data
. Automated analysis process for many items

Capability
I

—  Efficiency Improvement
. Minimize test “RE-DOs” due to poor file storage and tracking
. Maximize data sharing between PIC’s
. Significant Time savings

Efficiency

Overall benefit of data management system
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Honda R&D Americas, Inc.
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(0>1 weeks Post Test)

Test Analysis

(2->50+ weeks Post Test)

Test Analysis

Before DB

Capabillity & Efficiency - Example

2

—a N

7 1 — o

I;.§ ’b‘ IL\ (a(\z

% mar &Q

<Jo S, ar’
G o -8 B », 3 P
0% Confidence 98% Confidence
p p D D ~ AN
¢ ; B, |we) B2 || G
ek\ 0N &@ec ‘2‘\ Sec/Sec ™ Sec/Sec
Q & 0 Q" SumTln'eIfr ]
15min-> Not PossiBIE (must retest) L sl .
74 6 5 ,S ' ? . 4;

V= | - ) z

xal X\

24 & ot
Q mar ((\Q J’b‘_h

(’O mar
D
< 20% Confidence 989 Confidence

Significant savings in efficiency due to high confidence in available data



HonDa Future Data Management Activities

Honda R&D Americas, Inc.

« Honda R&D Japan and Honda R&D Ohio are working closely to
establish a data management framework for future data
management projects based on ASAM ODS standard

« The goal for this activity would include the expansion of test data
management and exchange of test data seamlessly between the
two organizations

Several global initiatives to standardize on ASAM standards in Honda
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HONDA

The Power of Dreams
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