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Basic Information: e i

1. Incorporation October 1‘& ‘%/ \

2. Location Bldadl - Bangalore , Ramanagar DlStrlCt

3. Employees : 6400 Members Average Age - 29 Years

4. No of Dealers : 361

5. No of Suppliers : 119 1
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Product manufactured

Camry Building

Product Imported & Marketed Products Exported
NN | W
{w/ﬁ‘? —— e Propeller Shaft
’”"/. g
PRADO 1 _
MR Gasoline
Engine

Parts Export to Indonesia, Brazil,
Argentina, Philippines, South Africa

9500 Hybrid Vehicles sold in India 2
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The Eco Factory Concept

[ ¥}
2 E Air Pollution - ﬁ
- a CO2, SOX, NOX O
E = Odour =1
L & a
B S
([~
©w
_‘_q__.: Noise
:'._.; Pollution 1. Air & Odour
=2 g Emissions
S | =2 /A N S Nl s U 3 2. Wastewater Reduce
b B YA A b B S g 3. Solid & =) % e
55 >
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Manufacturing Process Salient features

Energy efficient Servo Press Energy Efficient Global Body line Water Borne Painting & 3 Wet Slim, Simple & flexible production line
for weld shop Painting Technology (Yokonagashi Set up at chassis line)
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oo gttt Toyota Environment 2050 Challenge GRS

Challenge to Zero Contribute to Plus
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Environmental forum D PRI Ftar Socely s I3 ”’#'\I\"
i I % -
on October 14th 2015



R} <> TOYOTA
QD‘R Quality Revolution

Plant Road Map for 2050 Goal Realiasation: Smart Factory

2020 2025

2030 2050

External
Environment

6 cities worst in world

anysspcedysand abwpt regwlationsshangee: -|— — —

[ Stricter environment regulatlons L
1
I

Rapid Industrialization
- Resources depletion

- Congested road safety

Social issues
- Jobless youth , climate change
- resource depletion, Labour risk

\

Smart Factory
Techonogy
Adoption

adoption

, —_—

I0T, Big data mining. |. 4.0 full
scale implentation , 3D
Renewable energy, automation

I
1
1
1
1
1
1| P1 & Logistic automation
1

1

Connected company and full
scale technology adoption in
every aspect of business across
Value chain & Co2 technology

q|_

Focus on mainly Co2 reduction through
downsizing and people development
across supplier & Deralership

\__

PEFF KJ : 1.0 ( Slim with Innovative technology)

Be connected across Value chain

(&
* Co-operating robot & Utilization big data

* Green technology & water plus
* Speedy Evaluation process

* Renewable energy, recycling 100 %, Automation

Productivity PEFF STD: 1.0 ! :

: [ Reborn + Innovative technologies ] [ Localize High tech products (HV) ]
1 1 1 T
[ Karakuri + Simple automation - Reform ] : :
T T T T N
1
' Zero emission plant 50% reduction 75% reduction

Plant ! J T L b,
1
1
1
1

+ 3D Printer, Big data, IOTS}, Automation , Value
chain, Renewable energy, ICoZ technology

2050 target

Prioritized
activities

Target of
prod resources.
(Manpov r, Eqpt, energy, space, investment)

[Issue]
Lack in loading of
next measures / ideas

Production resFurces

Simple & Slim

Downsizing

A20%

Reinvestment
of resources

Ever better
Plants

CO, from Vehicle
A 90% (Over'10)

Zero CO, ]
from plants

No competitiveness

el s 8 FUTURE
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corfpeM  Anproach towards SMART FACTORY QDR

» Technology Readiness : Industry 4.0

Prioritized Themes for Long term Challenges Approach towards Smart Factory - Digitalization

KA TEAMTOYOTAVISION ==~~~ =========~ N 2014 2015 2016 2017 2018 2019 2020 2021 ~
, \ e e i T —---T-------p------ a------ T
LY 1
."! . \ E | . | / INTEGRATION OF SMART FACTORY
I 1
1 1 : 1 I X 5 X
I
e — :: )ﬁ Lo / SELECTIVE SMARK TECHNOLOGY - HRD & ROI base
1
| ‘ | 1 I I T
| ] I
: SAFETY No.1 CONTRIBUTE | ! ! / TPS FOUNDATION throuinTPS Team for PEEF KJ 1
m . | 1 ] A
I x | Ownership of TO SOCIETY | I | — | " ;
| ® | -Zeroaccidentforseff = Jeam Toyota o & -11 i E | / DRIVE Smooth & Slim tfjrough 4D plaht 1g& CR30 irf Plant 2 platfe:.rm !
| | QUALITY No.1 & | &famiy Activity s 2 ! : ! | ! : :
: 2 | -CSRambassador for Focus on ) * : . I
! o | society Safety Lo 3S: SMOOTH,, SIMPLE , SLIM I
I PEOPLE No.1 3 | - Saviors for the Earth 2 (SR * **‘I. P!
B | | i : ) S . | p——— . —— [ ——— TUSTome T SUpRIEl — — — - - 4
: ‘ b Efﬁmenp,r promoters y | & ] T Drive Smooth & Siim a§ AT : Selective @chno/ogy Wachir@oahatbrig) i
Il J ...,:: for business : | STRATEGY ' %oom 1 ] 1 Reople > Process :
: ] ‘ e OC et | : : SMPLE : el : * Develo!) people for TPS : I |ntroduct|;>n of Stand alonel : :
: I ‘ P : :L\I(thODOME E Penetration E ; NSIT:::: a!l Process Smoth E | ::e:rh;:ll:% e : ! !
I U . 1 1 1 1 I 1 1 !
AN A \. | B el Fmmmmm e [ L m - - e e e ————— Ao - L
I | 1 i | 1 1 : I
| I I - 35 Obheya , * Karakuri {or ™ 1 Karakuri RTQMS & DIPCs P
* Gl - o f
| | i PLATFORM : ?:?: _:_(‘I;b_eya . Jishu(lfel;w KV|P o :Y::.sl;" Real Timt Energy ?olglt::::::sns:s
! [ e 1+ 4D 1 Autdmation - CR30/PEEF mgmt. 1 « 10T platform TQM
I | 1 i 0 | Smart M#mt.mgmt i
! !
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Now
Industry 4.0
S Data Grasping Store ( Server / Analytics
= : | I\;:‘EJ" =t Pattern Maich‘mé=
X
(D) | i — ——
= 1 » : > Use of "Cyber Physical Analytics
O : A 3] Systems" and Collection Noficeiaps | & b vards
O 1! 1 of IT Technologies to Make Data i Repollg bons
° Industry 1.0 1 4 1 reform Manufacturing Sensible
() & I > Invention of 1
Q I X Controllers : =
% . : > Robots started I Sens|ng I |nput Report
a j| > Electric motor performing Complexy | D Scatter Plots  SPC Charts Notify
=1 Inventionin 1820 Jobs I evices ' : [ e
~eee} > Conveyer Based 1
> Steam Enginell Manufacturing started :
Invented in 1781l in 1870 I
I |

Real Time Accurate
Information.
Enable Quick Decision.

End of 18th Start of 20th Start of 70ies

Century Century

For Eg: Parts Tracking , Temperature,

“Smart Approach” thru "Technology Adoption & Digital BiidiyIMan torngleis:
Transformation

*loT — Internet of Things
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Smart Factory- OBHEYA

el s 8 FUTURE

Technology Parternership

(~ 6. POWER EXCHANGE(IEX) :

7. TRUSTED TECHNOLOGY : 1.GOVT:

TOYOTA TOYOTA

* s AT~

\ ™~ J/
\

Technical support from TMC & TMAP
along with Benchmarking.

SIEMENS - 23DB o .
- ;@ro\
_ K_—/} LY
jex @wmem [0 3 E)
J o PDAIKIN Dl \iric/
\ Updated with latest technology. [}7
Power trading to increase Green energy & o > i Renewable energy trading
dependency minimization.
5.TNIC / TMAP : ) d 2 : Neighbour industries h

SUSTAINABLE <:> |nm/5 Tvs

, P
TECHNOLOGY 55" : >

SOLUTIONS \Av)

Smart Factory -Obheya Management , Organization & Review

ORGANIZATION

Smart Factory Obeya

Best practices sharing with professionals

Review Mechanism

4.OEMs: ) 3. PROF BODIES : )
’ : ©?360° CONNECT® o/ 7 4 o WA
AdasCopco !;' s e Ry
Indian Industry
T el
J S~ J
\ \
With Equipment manufacturers for high Assessment & connecting with all kind of
efficency operattion tech MANY KADAIS industries.

Task Leader- Review
individual activities by
respective Task Leader.

Daily Review

Manufacturing Head - Technology Leader -
Ensure all activities progress Review respective team
aligning with company goal. activity in each task.
Fortnightly
| Review
Plant Head - Division Head -

Review activity & support in Give direction & ensure
cross functional activities. activity progress.
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SRR Key Focus - QUALITY

Key Focus Area : Industry 4.0

= 120 116
Improve Quality, Productivity and Plant 28

Management by Implementing loT 04
- —
* ldentify « Proof of Total Completed In Thr Tech

StUdy loT Areas . . P In house
Ur;?]%rst Benchmar S Safintton Feasibility .Ztg:tyi/fy Iiﬁ);;%ﬂpé projects progress Partner
king Freezing nt
: Project with Technology Partners:
Press Weld Paint Assembly Quality
| Areas Production Maintenance Logistics Quality | Technology Projects Status
|
Benefits!| E_ — ] 1.Chillers - Demand &
Siemens Supply Integration Completed
. » Quick Profit C
Efficiency Productivit I Visualization 2 DIPICS _
y Decision Improvement Bosch Ongoing
Infosys
3. RTQMS Ongoing
Predictive Analysis, Knowledge based Mining, Failure Probability, . Sludge Drying Yard ———
. . . . . |
Machine Learning, Big Data, Block Chain, Augmented Reality Infosys 909
5. Energy Management Ongoing
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Toyota’s Functional Management of Quality

=> Lose Competitiveness —
:-------------- S Quality Audit
+ Failure in Quality Management A% S
| => Lose Trust e N
L e e . | @
- Failure in Production Management | gilCH! Sales [ Service Product Planning

=> Lose Opportunities %L U X - '  Qualty _
- . : ," | %
- Failure in Human Resources Management |
. Inspection H Purchasing H MFG Preparation
=> Lose Everything I

Stable human refaion I the base for everything |

Customer First , Quality First }

10
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Step-1 [Digitalization]

Digitization, less commonly digitalization, is the

process of converting information into a digital (i.e. A= ‘
computer-readable) format, in which the information is

organized into bits

Step-2 [Interconnectivity]
) N\
ROBO SCANNER FORKLIFT ACTUATOR / i =
o 5 /} o 4
P . . o 1 i/
Interconnectivity refers to the state or quality of being : _ ‘% T
connected together, or to the potential to connect in an | v | ‘
easy and effective way. | | PLANT LAN
Step-3 [Atrtificial Intelligence] SENSOR  ToRQUE WRENCH

Artificial intelligence (Al), sometimes called machine
intelligence, is intelligence demonstrated by
machines, in contrast to the natural intelligence
displayed by humans and other animals.



https://en.wikipedia.org/wiki/Digital_data
https://en.wikipedia.org/wiki/Bit
https://en.wikipedia.org/wiki/Intelligence
https://en.wikipedia.org/wiki/Machine
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Problem
DOK (Direct OK) enhancement of vehicles by minimizing defects occurrences.

Clarify the problem

Reflections :

Feedback cycle Real QA
Network

» Standardised Work Variation
-------- A —————— [Over Look ]

| IN-BUILT I OUTFLOW I » Communication Gap / Lag
[Paper / Verbal]

¢ 1 » Defect resolution Lead time more
] 2 QualityGate [QG] [Data Collection & Analysis]
QO Quality Inspection [ » Repair Delay

Vs
O Self process check

O Receding process check
O Equipment assist pokayoke l

# Tightening = ;Lg‘ﬁg\?v’;r”t‘:;‘zcrﬁon [Defect Image not Clear]
[ 4 CS line I > Reactive / Preventive Management
# Sealer application ‘ J

AN B B

Challenge :

With in Quality Assurance 100 %

How to Empower
| Human ???
Vehicle Build AW » \/chicle

e L) aule DIGITAL
——& QUALITY

e e e SQA PDS Field

[
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 o
| # Filling
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Digital Quality [ Across value chain ]

M

1. Supplier part 2. Production Process

3. Quality Gate

Buy off

4. Dealership

5. Customer

>Part manufacturmg
quality

>Part assembly
>Vehicle spec confirmation

>Defect Classification,
Prioritization & Repair

=== > Tablet assisted
: 5;? Defect Recording

>KAKU Check
>Delivery check

>Pre delivery
quality check
>Service History

>Vehicle usage
history
>Maintenance
History

Supplier Industry TKM Factory

R,

)
&
\(\\QQ ==
S
4 \)QQ 0

Supplier-1

Supplier-2
<.

Supplier-3

Parts receiving Quality

Supplier-4

\ ASSEMB | O
P _

o & GRAVEL ., In
B @S T

= o O° -

Ug)- — [ — R c

e, =5 Quality
s

check

Build Oqulzlr:tty
uality AssuranP

heck

o

Shipping
Quality

Dealer

OReceiving

Quality
Check

{

Pre-
delivery
Quality
Check

o

Service

Customer

r usage

BUILT XN
QDR FUTURE

13
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Digital assist
for the team
member to
pick right part
for right
vehicle

Supplier - DENSO

14
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Step-1 Digitalization

2. Production Procesﬂ

Before

‘ Manual assurance system

b %\ g —— A BETTER——

ESSEBUILD

eh[:}FUTURE

Example 2 — Digital assist for production Quality Improvement

Data is stored in

the records room

* ~1400 No's Bolt to be tightened

* ~260 No's KAKU [Important] bolts to be
tightened at specific torque

» Each bolt should be maintained at
different torque

\ “',, ember-1 Tights the bolt
with required torque

Member records
data of each bolt
for every vehicle

Member-2 Confirms the
torque

After

Digital assist for production Quality

AVI

System
Assembly
Venhicle
Instruction

o 5

System detects
the vehicle

Line continues

Improvement

* If required torque not applied for that bolt, line
will stop automatically and equipment alert
will be generated through ANDON.

» Line will start automatically after rectification

Member-1 Tights the bolt

with required torque.

Torque value is recorded
and send to data base

Rectifies problem

Z
<
-
Torque <_%
confir o
mation -
Ve N\
; .
dl LETe
.
Database

Line stops

15
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passd Digital Quality - Architecture obn (A

Real Time Quality Network Monitoring System
[ RTQMS ]
Connected & Live Data Analysis

Quality Base Architect Image:
E-': :a h Check

\

Real Time Broad Cast

Of Each Vehicle History
& Quality Status

Quality

Quallty Check

Check

tﬁm N
' 4

Inspector Assist

Device A ﬂ
: -

Re-QM Administrator

Decide :7) Declaratlon

‘%\ﬁ n the GALC Card Detection

[} Serv;
l

Quality 2nd Inspection Toyola LANWLAN

| |
T T

D g Regair Re-QM reports
- > ReQM Repors

E
1\ W B
I\ W Ry

s Reparstation  Ql Inspection points ~ Assembly QGs

Rt QM clisns atal Daa entry points and Assembly QG

anair

I ,
v I -Present 2hrs feedback cycle to
l . _ REAL TIME FEED BACK
| >Communication Gap / Lag gasi Arch&ect Which is Scalable &
. onfigurable ..
>Data Grasping on Check Sheets | | 'ggﬁl‘?rrngfsdé[')\"aDnlléal'Ti?_tagisfgo
> [ i ,
Manually. : Defect resolution Lead time more 3. RTOMS Benefits & ROI BASE

[ Data Collection & Analysis ]

»Data Compiling is Done
Manually. — Not Accurate

I. Improvement in Standardized Work Adherence

Repair Dela
P y Il. Process Efficiencyup [30% ] 4

| DErES I mol: Gl [ll.Process Lead time Reduction [ 20% ] #
> In- Sufficient / Incomplete _ _ IV.Defect Reduction [0.03DPV | @ L
>Reactive / Preventive Management V.Reduction In Direct Material [ 100% ] ¥ 2>ROI: 2.8 Years

Inspection.

13
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Example 3 — Real Time Quality Network Monitoring System [Digital Quality to improve build in Quality]

3. Quality

Before condition

Y TAB Screen

A MBIS3NEH
00400682 C2716
80619

CHECK e _
SHEET Build in Quality

| e PN e

/ NO Real time defect communication \ / Real time defect communication improves . o }

DEFECT summary & feedback ~120 MINS

\_ AN

-/ 17
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oonpee Digital Press Information & Control System-[Di-Pics] B—”'L—T

Present Condition :

Incoming Material Sheet washing } Stamping Process Quality
.. . Maintenance :
Receiving & Inspection Inspection
= &= Servo M/C
b i
Quality Quality

Die Preparation &

99 mL*‘ » i
‘ iéj |Matl ordering ‘ W= |
~u L i
M/c PM Planning
) , Die PM Planning
Pain points :

* Manual production planning Control - Die — Machine — FG Co-related and Mgmt is Manual.
* NDC(Material, Die, Machine) monitored manually - Co-relation with Part Quality not clear.
* Huge Data Not Centralized and Organized for Efficient Decision

Pattern Planning



winse  Digital Press Information & Control System-[Di-Pics]

After Condition : System Image

E-Kanban (Barcode Parts ordering & confirmation from
system) TTIPL & Press Shop
v
PCR : Production . . DOV, 2%
Planning (Press Shop) Quality & Analysis weld shop -
Production Schedule .
Mainten GiEEEiTEE St nit supplier Portal ac .
ain ance Ceemeier ores Manageme! pp orderlng

Di-PICS Core Modules

Central Server

’ e’ Windows server with .NET framework 4.5 e

= serial Number . H =
“ . hittp Generation service a File sServer| hittp — ]
| i — |
i g = !

Stores management, Die “ - o
configuration, Maintenance chechlist] Web Api - sQlL ‘ i
configuration, Alerts & escalations, | F - e 4 £= senser Reports / Andons
User configurations, Andon, TET Dewvice brld‘ﬁ (PN, BD status
Production_ ,maintenance ,File i ata cqguisition J and results)

Administration p 1S web Serwver Service -

~<CR = T T T 1 ™ B — Bl ERP Material
ERP E-KAMNBAM | = o synchronization
< = = TCR/IP % Gz,
e

/ =5
A 4 \

Inwveards Shee g ess
Inspecticn

haterial E-
KAMNBAMN

Inspection
£ Repair

——

Production E-
BCAP B T

Rl -2

Bl

Production
E-KANBAMN

Production E-
BLOUPIE O

M

Supplier
web Portal

| = =
el ] |

sSpotting
Machine Q—
G EEE

Die maintenance initiation
HoOT vworks
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Step-1 Digitalization

BUILT XY
1o FUTURE

4. Dealership Process

TKM Factory

1. Customer history
2. Enquiry details
3. Market analysis

After Sales
1. Vehicle Maintenance
history

2. Part replacement
3. Spare parts

* C-TDMS - Toyota Dealership Management System,

Example 4 — Digital C-TDMS

Analysis by
TKM

Dealership

TOYOTA
Connect
feature

Service/Warranty
claim History

Spare parts

. Service data

20

NookwhE

Customer

Vehicle service alert
Vehicle breakdown alert
Vehicle system fault
Emergency dialing
Service station near by
Navigation

Vehicle health status
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>Part manufacturing quality >Part assembly >Defect Classification, Prioritization || >SKAKU Check >Pre delivery quality || >Vehicle usage
>Vehicle spec confirmation & Repair >Delivery check check history

> Tablet assisted >Service History >Maintenance
Defect Recording History

Manufacturing || N N S Customer care @ Custome@
NNNEN RNNEN NEERN ot
LL| g " A
o =] e
O _ _ Dealer requests Customer care Customer faces
LL || TKM will retrieve the data to TKM, executive receives problem,
g data from records regarding the the information & immediately calls
room and share the manufacturing registers the customer care
information history of X vehicle KHINREY; complaint i Day pibRay
Manufacturing Dealer n Customer care @ Customer ﬁ
NNNEN DNNEN NEOEN
NNNEN DNNEN NEOER ] ] A ——
e PSS < ()
L E'E ::;
— ] Dealer retrieve the Customer care Customer faces
I&L TKM will receive the required information executive receives problem,
feedback immediately from the information & immediately calls
immediately and server registers the customer care
C/M will be taken Nth Day complaint Nth Day Nth Day 21




o Step-2 Interconnectivity i P

Example 5 — Business Intelligence Solution

Before Condition iansiilicoock
Data collection from
Data Segregation different systems
Siasping Analysis Manl_-ja”y &
generating report
Manually
After Condition
BI Dashboard
lll&llll‘l‘lll‘ . n-.nu.unn‘u..a: - 2
iLocal SYSTEMS: i TMCSYSTEMS & SRRt Tt T Pt apnresy e )
Yevevwesveswenowe® == frwsevevevsnsvewu® " 4 -_-""' - - : —' o — T T T AT __ - ’ e Data CO”eCUOn
: ™ 3@ I NIl === Tmaiaan atomized with
Centralized % 2 ) ,
pytaiatiass :> AR O ¢ ) 1111 1= - Interconnected
. : f ) LR S 2 systems & report
| _Wl;thaBI Dashboard, Analysis &V:uglols-at:—o;\‘avallable generatlpn just by
dynamically, at the click of a button click
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Example — Real time Quality Monitoring System [KPI] Technology projects -Result

1. QG & Insp Process 2. Engineering 3. Shop 4.Defect Explanation
Time Reduction Process Time Reduction Summarisation Time Time Reduction . .
57 1 g 2 | Savings In Mil Rs.
o - - 5 4
5§ 3 40% | S 1s :’ g ¢ ] £ 2 - 140
E 40 931._2 .9: ] 100% | % ! | 80% | ‘: 20 30% |
£ 30 £ 10 £ T s 120 .
g 2 E 5 E N~
g s E os | =" e 100 I
s s o g - . 5 AN ™ ©
o | . — L > % o I U ) D = ™ S :||
Presont; Prondses Present Proposed FEESERL Propased Present Proposed 80 ()} ‘_! 8 :||
Cost Benefit of Rs 95.8 / Veh Cost Benefit of Rs 0.5 / Veh Cost Benefit of Rs 5.5 / Veh Cost Benefit of Rs 21.2 / Veh ~ <t g —
5. Declared Defect 6.0nline Double check 7. Data Entry Person 8. Check Sheet Cost 60 - ﬁ © g
reduction by 50% Defect reduction [Assy & QC] [acC] To) ol ~ E
0.05 0.16 5 a e 23 40 N~ &) m ‘_i ©
0.04 To) : To) ©
- 0.12 4 <
0.04 sl 012 — o w . ""| i 1.75 ™ O o) o Lo
50% | | 50% 3 | 100% | . B 100% | 20 |® g & ¥
Z 00 S e 5 | ;I?v:\ 4 + o) q_
& 0.02 & 'ons 0.06 z > st
002 e S g 2 & 0 o L S || L | L
i T & Q A A A A A A A A A ® ® &
0.0
G " - - o > > P : > (%) O (Z) ()
2 present  Proposed Present Proposed Present  Procposed Present Proposed (}9\ ?9 @ 50 S ?9 © OC é O S(b Q @
Cost Benefit of Rs 4.5 f Veh Cost Benefit of Rs3.4/ Veh Cost Benefit of Rs 37.1/ Veh_ Cost Benefit of Rs 1.75/ Veh_
10 Manpower reduction ,Investment : 26 Mil Rs ,ROI :2.4Years
""" &2 TOYOTA

All Project approval based on KPI with ROl Approach » _Inhouse Projects (112) ROl <1 vyear , Overal
saving — 116 MRs

22
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Artificial Intelligence Future > Plant — Company — Supply Chain

The study of computer systems that attempt to
model and apply the intelligence of the human
mind

For example, writing a program to pick out
objects in a picture

Artificial intelligence (Al) e

» Supply Chain
Connected Collaboration
Enterprise (SXP)

. . = Design
Analytics and Big Data Collaboration
= Virtualization and
Improves

° Compute
= Factory Network » Connected Machines
Off-Line - Factory Security - Factory Collaboration
« Factory Wireless + Location Services
Accuracy

. by taki
mput | Agoritm © Ouput |2

o o
values as

DIGITAL QUALITY — Enhance Built in Quality through standard work improvement, as a result
feedback . o I :
improve Productivity & reliability of operation.

DIGITAL QUALITY — helps in traceability across value chain which reduces lead time, quick
action & reduce inconvenience to customers.

yuyJy

Before SMART — Smooth & Slim is the key to maximize ROI

23
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