AN

Dr. Prasad Akella
Founder and Chairman
Drishti

“Creating technology to empower people at work”

Executive: SAP, GM
Serial entrepreneur: Cobots @ GM, Business social networks @ Spoke, Video analytics @ Drishti

PhD (Stanford), MBA (Michigan), BS (IIT)
Fellow, ASME & SME

s/ DRISHTI
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safety

material
jidoka
manufacturing i
sigma
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q autonomation b|”
process industry
ductivit
wizen  PTOAUCTUVILY
continuous lean
training improvement
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s/ DRISHT!

Human + Machine =
Operational Excellence

MANUFACTURING 6 WORLD
TOYOTA Forbe ‘
LEADERSHIPEc WAY B8 orbes ECF%%AA'C

NVIDIA.
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“Technology by itself can't transform companies. "

— Erik Brynjolfsson and Matt Beane

g DRISHTI
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The Toyota Production System is a SYSTEM

Proven fo lead to high-performance manufacturing across industries

s/ DRISHTI
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"The right
part
(information)
at the right
time, in the
right amount."

Culture

Flexible,
capable,
motivated
members

In-station
quality (Jidoka)

Don't pass on
defects

Make
problems
visible

Credit: “The Toyota Way,” Jeffrey Liker .



Scientific thinking & The Toyota Way: a socio-technical system

The goal of the Toyota Production System is to jointly “optimize” the social and technical system
— with the technical systems supporting human decision making.

Commit to this:

Philosophy
(long-term systems thinking)

Strive for this:

Process (struggle to
flow value)

Scientific

thinking

Achieve goals:

Problem solving
(work scientifically toward a
challenge)

Invest here:

People
(respect, challenge & grow)

s/ DRISHTI
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Identify
out-of-standard condition

Contain problem

Solve problem

g DRISHTI
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Takt (s)

9 === = - — -

Detail of each
process step

1 2 3 4 S

Assembly Process #

Detail of the
elements of each A visual tool for balancing
process step processes

g DRISHTI
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Where are the people?!?

Industry 1.0

Industry 2.0

Industrial revolution
begins: Centralized
factories, steam power
runs machines.

Electrically powered
big automated
equipment, moving
assembly line.

g DRISHTI

©2022 Drishti | Confidential | Do not distribute | Patents Pending | Drishti.com

Industry 3.0 Industry 4.0 Industry 5.0

Programmable
controllers, IT controls
processes, integrated
CAD/CAM fixed robots.

Big-data networked
machines, cloud

Human-computer
collaboration, global
computing w/Al, data connectivity, creative

analytics, cobots, people problem
closed-loop control solving.
systems.



People continue to be the future.

Technology must also

EMPOWER

people.
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Empower physically and cognitively

Cobots physically aid humans Video analytics cognitively aids humans

DRISHTI

.2016-present

s/ DRISHTI
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Enterprise AI on a unique & new dataset of people at work

Capture video Create data

Drishti captures and Drishti uses Al to turn

stores video from the video into streams

every workstation. of cycle and/or action
data.

Action

recognition

s/ DRISHTI
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Drishti’s action recognition at work

Obtain_ECM_L4

s/ DRISHTI
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Enterprise AI on a unique & new dataset of people at work

ertically
integrated;
real time

B 4

l

Capture video Create data Deliver insights Improve production
Drishti captures and Drishti uses Al to turn Data (backed by video) Manufacturers ultimately
stores video from the video into streams and TPS insights are use Drishti’s data and
every workstation. of cycle and/or action delivered to those who people with developed
data. can take action. problem solving skills to

drive continuous

Action i ovemeagqt.

recognition

s/ DRISHTI
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l — - s ® Local Time 9:10 AM o Leamning v £ settings v % English v ® Logout

LIVE AUG 2, 2021, 10:00 - 11:00 v < a

® Video search
® Root cause analysis

1l Aug2,2021 10:02:34/11:00:00

g DRISHTI
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l I . O Local Time 9:25 AM 04 Learning v & Settings v % English v @ Logout

Last updated

Better line balancing and lower variability
More efficient kaizen events

Faster standardized work analysis

Richer shift handover/passdown

Faster recovery from line stoppages
Accelerated NPI (new product introduction)

Shift break

g DRISHTI
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N 30, X310 WP 1 001 | A DUy
853
Better line balancing and lower variability
More efficient kaizen events
Faster standardized work analysis
Richer shift handover/passdown
Faster recovery from line stoppages
Accelerated NPI (new product introduction)

g DRISHTI
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I — . — - 04 Leaming v © settings v % English v ® Logout

Al Anomalies

Front-End
Station 2

On-the-job and a prioriguidance and
training
Quick decision making with insightful data

Focused countermeasure design
Better design for manufacturability

Deeper context via digital collaboration
with video

g DRISHTI

18
©2022 Drishti | Confidential | Do not distribute | Patents Pending | Drishti.com



Long cycle time
Run a kaizen I DRISHTI Drishti Daily Report (Beta) 10th Mar 2022 21% longer than takt

every day, m E120 ~ 89
5 l?ebromeﬂamnru L P
instead of once =

a year!

Shift1 Shift2 Shift3 - - TaktTime - - Target Time Bottleneck station
560 ~112-127s

79% over cycle
150

1
100 28 163 !
'54:233:‘54' ~ 88 108 ~ e E110

514 2 e E140/150/160
e EO020

)
°
<
o
o
@
)
7}
£
=
Q2
1%
>
9)
=
o
)
=

30-

Shift 3 is slow 50% of cycles are slow

Time lost per shift

3 Avg Unitin View Time  iSlow cyclest')/total cycles |  Performance Loss!  Downtimel®!
8 29.4 min 43.8 min 2
101/ 325 28.4 min 44.9 min

114/ 214 70.5 min 49.7 min

the camera at a station.
2. Performance Loss E as the diffe ti o o tthe referenc
3. Downtime is duration whe tisatreferen J eth s. The calculatio e from

e cond mark until the next unit arrives
atthe station. 19
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Anomaly count

-
c
3
o
S

>
o
=
5]

Anomaly count

Errors and Warnings Summary

. Errors

Rotation 2 Rotation 3

Rotation 1

<Errors, Warnings>

Warnings e S1TR1
4 e S2R2
e S2R3
e <S3R2, S3R3, S3R1>
Rotation 4
90
S3R2
S3R3
S1R2 S3R1
S2R1 S1R3
Good 30

Good

Some rotations have significant execution issues

20



Sep 23, 2020: S1R1

COMUNICADO DE SEGURIDAD

Reparte Inidal - CHEP I FTOVN Ercamble LB

[NADA ES TAN
IMPORTANTE, NI TAN
URG .
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Sep 23, 2020: S1R1
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Drishti builds on TPS with Al

Moving the focus from data creation fo experimentation and problem solving using data

Make better decisions, faster

s/ DRISHTI

Coach in real time,
based on standardized

In-station quality work
(Jidoka)

o oRISHT

Support 1-piece flow Culture : I DRISHTI
identify bottleneck : Flexible Don't pass on [

ULy DETErsElE "The right part g defects y
(information) at rrfg’ﬁ\?:{g'd Smart andon with
the rlght time, |n" o s Sl _beftter, fgster

’ DRISHTI the right amount. visible information
Supports development
& training ’I DRISHTI

Understand deviations
from standardized work
& yamazumi charts to
aid in problem solving

|| DRISHTI
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Credit: “The Toyota Way,” Jeffrey Liker .



11% 30%

increase reduction
in efficiency in defects

15% 50%

reduction reduction
in scrap in training time

$K

saved
per defect report

s/ DRISHTI
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“This volume and quality of data is
valuable as Toyota embraces Al-
powered production for a data-
driven world.

“We see Drishti's technology as a
way to help everyone in the
factory.”

s/ DRISHTI
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https://drishti.com/news-and-press/drishti-raises-25m-in-seriesb-financing-to-drive-ai-powered-production-and-empower-people-on-the-factory-floor/
https://drishti.com/news-and-press/drishti-raises-25m-in-seriesb-financing-to-drive-ai-powered-production-and-empower-people-on-the-factory-floor/

Process/Quality
Optimize effectively &

o o frequently, and identify

24

Supervision
Spot opportunities for ‘ ‘

Drishti’s video-backed dataset
is used across an entire
organization, helping everyone
make better decisions.

Wherever people are at work.

g DRISHTI
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m root causes instantly

Warranty
Validate warranty claims
from assembly issues

s
Job costing/NPI

Model new processes
more accurately

&r

Design for mfg
Return assembly data
to improve product
design

operator improvement m

® Training

s Train the associates a priori
«

& on the job
: ore
Line [.
associates °®
Get assistance

from Al for real- HR

time feedback on
their work

Build data-driven operator
incentive programs

o ©
£
m LI AR
[V] Plant/company execution
Drive true digital transformation & a
Safety &

culture of continuous kaizen
Ergonomics

Ensure the safety
of everyone

25



Drishti’s video-backed dataset
is used across an entire
organization, helping everyone
make better decisions.

Wherever people are at work.

g DRISHTI
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Plant/company mgmt
Drive true digital transformation & a
culture of continuous kaizen

W] oD

* O
fin

Warranty ®

Validate warranty claims X
from assembly issues -4

[ | e 1
nl@ Line associates
Get assistance from Al
Job costing/NPI e

Model new processes
more accurately

&r

ore®
Design for mfg rH[:
HR

Return assembly data
to improve product

design Build data-driven operator

incentive programs

Process/Quality
Optimize effectively &

frequently, and identify
root causes instantly

(ks

Training
Train the associates a priori
& on the job

o ©
£’
Tron!
Health & Safety

Ensure the safety of
everyone

22

Supervision
Spot opportunities for
operator improvement

25



TOYOTA

DENSO HELLA
S~

AISIN ‘Faurecia

Mhiwas
3 Of the tOp 10 aUtO OEMS Edwards eag'gg\g"
6 of the top 10 auto tier ones

s s StanleyBlack&Decker
2 of the top 5 cardiovascular device manufacturers @BOSCH [{]etectrolux ’

Micron  (XeSmith
Auto e Electronics » Medical devices o Tools e
Industrial goods e Other discrete manufacturers

*APTIV- \WABCO

L3HARRIS

McKinsey

sCompany KEARNEY Deloitte
9.5+M hours of video and data (and counting)

oy ) Investing in us
Drishti has the largest assembly dataset in the world. 9

-\ Alpha ence N
MANUFACTURING WORLD alez G BCV
THE >
LEADERSH P counc rovors BT Orbes < ECONOME = ¢,
S WAY B FQRUM g WELLR /.
= aurtman
2021 Awards for Drishti, “A revolution 2020 Forbes 2020 Top 2019 Tech Fellows
Ford, DENSO + Hella in TPS” AI 50 Al Startup Pioneer

VENTURES

"W PRESIDIO
C_f'?lcron £ VENTURES SOZO VENTURES
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VENTURES gi




People continue to be the future.

Automation creates exponential value when

HUMAN and MACHINE

work together.
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Q&A

Dr. Prasad Akella
Founder & Chairman, Drishti

Fellow, ASME & SME
p.akella@drishti.com



mailto:p.akella@drishti.com
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DRISHTI

Email: info@drishti.com | Visit: www.drishti.com
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