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ﬂ‘wﬂﬂwvjuauﬁuﬁu’l?j’la (International Federation of Robotics : IFR)
IsvdiuuagaanisalaudesnmsjusuiimaeUssnafnsd o Usemelng
Hundaluvssimaiinainvusudidvinedresmilugfinaeide” IFR A1ndn
m’méfaqmwjuauﬁqmamﬂﬁulmﬁLLuQIﬁuLﬁnﬁuaEmeial,ﬁmmn & voo NI
Tl A.a. woed WU o,&o0 wie Ul A.A. boow

M1519% @ UAAINITAIANITAINITVIBYUBUALUYINT W.A. bddd - bdbe
(178 : ¥i9w)

Country oddo lnd'del od&* bdbe*
America mo,mae ala,bab mb,boo @=,000
Brazil ®,nEaE ®,00D ®,000 n,000
North America
(Canada,

Mexico, USA) b, Dom meE,0be né&,000 &€&,000
Other America ode noe woo ®,000

Asia/Australia ae,con ea,nEe b, 000 ka/&,000
China mno,&Do &, oD al&,000 ead&0,000

® IFR, national robot associations ; http://www.ifr.org/



Country bddo bddn bd&c* bdoa™
India ®,&e6) o,ebb v, D00 D,000
Japan &, ea0 el oo Men, 000 @€0,000
Republic of
Korea oe,moel b, albe b&,000 €0,000
Taiwan & & b,sdelo @,&00 ev,000
Thailand o, oloe o, e & woo o,&oo
other
Asia/Australia & lome& o&,&n& @o,000 ox®,&00
Europe dm, b &, &¢ agx,&oo bbb, 000
Czech Rep. ®,nenel @,&enen ®,&00 m,&oo
France v,@be [GR~Yo(cd m,lwoo m,elo0
Germany e, o ®o,0&6 b®,000 bd&,000
ltaly @, 6106 o bed D, Doo 3,000
Spain b,ooc &,male 9,600 mn, oo
United
Kingdom b,czD o0& lv,&oo in,&oo
other Europe ®®,&mne ®0,E®0 ®®,500 OX,®00
Africa aenen o bd&o ®,000
not specified
by countries &R 66,6 &, &0 ®0,000
Total olc,ema bl lobe lob&,000 &00,000

i1 : IFR ,national robot associations; http://www.ifr.org/
*mungdaanflaainnswensed
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Bl Intelligence lamanisalyarinainvasainimeiuliaudul a.a. bosm
fiyar o000 EMUNTBYANIT (02,000 ATUVIMN) LATAIANTAITI9RLTY
U em,000 SuWTeganss (meto,co0 A1UUM) W30 b.o a1uLaIas Tull a.a.
bolod FaUszamudesas <o unslduiunsnmsuazesiuag Tnongusne
aruaunisldulasuiuadvdfyddmadenisidulnvesnaingunaniil
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Fandiag (Commercial drone) aglunivainmilesesas mo nivleiliiesas mo
(Uszuad elo,000 &MuUm) waznivglsuiesat bo

Global Aerial Drone Market

= Civilian = pDefense

i

3
s2 ‘
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 ‘

‘‘‘‘‘‘‘‘‘‘ Teal Growp, B intelligence Estimnates. Michasl Tosconas

({#un : ules Business Insider, http://www.businessinsider.com/uav-or-commercial-drone-market-

forecast-2015-2)

$14,000

$12,000

- .
O Tractica

$10,000

$8,000 = North America

= Europe
$6:000 u Asia Pacific
$4,000 = Latin America
= Middle East and Africa
$2.000 l
e m N = l I

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

($ Millions)

"

(ﬁm : Tractica, http://favoritedrones.com/drone-market-grow-hit-8-billion-2025/)
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(#11 ; http://www.thansettakij.com/2016/09/17/97073)
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Behind-the-Scenves Software Will Capture the Largest Siice of the Autonomous Car Opportunity
sgo
Carmaker profits

80 Connectivity and apps

70 = Maps
st W Software

Opportunityin gco
autonomous
cars (S billions) $4°

30

m Wireless hardware

=m Computer hardware
Wiring
Optucalcameras

= Lidar

= Radar

520

sio

$o

Source: Lux Research, inc.

(w1 - http://www.luxresearchinc.com/news-and-events/press-releases/read/self-driving-cars-87-
billion-opportunity-2030-though-none-reach)
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Airspace above
150m (AGL) (B)
=7 Permission
required k
— Airspace around
Airports (A) Above Densely Airspace other than
— Inhabited Districts (C (A), (B)and (C)
Permission Patriasion : No permission
required : required
required

pi) Transporting (vi) Dropping objects
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Auduile o SuNAL bede, 3N http//www.dti.orth/page bx phpicid=lbe&cno=amos

duduiileo o §uIAY L&, 910 http//www.thaigerman-cooperation.info/news/

content/emé/ee? lang=th
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duduiile o Sunm bo&de, 1N www.law.tu.ac.th/wp-content/uploads/ewoen/on/
o.unANL-g1uls pdf
duiuile o Sunau b&da, 3N http://gz.com/eceeen/how-florida-became-the-

most- important-state-in-the-race-to-legalize-self-driving-cars/
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Country 2012 2013 2014~ 2017
America 28,137 30,317 33,700 40,000
Brazil 1,645 1,398 2,000 3,500
North America (Canada, Mexico, USA) 26,269 28,668 31,500 36,000
Other America 223 251 200 500
Asia/Australia 84,645 98,807 120,000 186,000
China 22 987 36,560 50,000 100,000
India 1,508 1,917 2,500 5,000
Japan 28,680 25,110 28,000 32,000
Republic of Korea 19,424 21,307 23,500 26,000
Taiwan 3,368 5,457 6,000 9,000
[Thailand 4028 3.221 4,200 7,000 ]

other Asia/Australia 4,650 5,235 5,800 7,000
Europe 41,218 43,284 46,000 55,000
Czech Rep. 1.040 1,337 1,800 2,600
France 2956 2,161 2,300 2,800
Germany 17,528 18,297 19,500 21,000
Italy 4402 4,701 4 800 5,500
Spain 2,005 2,764 3,000 3,800
United Kingdom 2,943 2,486 2,500 3,500
other Europe 10,344 11,538 12,100 15,800
Africa 393 733 800 1,000
not specified by countries** 4953 4,991 4,500 6,000
Total 159,346 178.1 32 205,000 283|000
Sources: IFR, national robot associations.

*forecast

** reported and estimated sales which could not be specified by countries
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Robotics and Automation Engineering Expertises (Knowledge + Skill)

Hard Skills

Mechanics/Manipulation Electrical and Computer/Cognition Technoprenuership
Electronics/
Perception
Mechanism Design PLC (Siemens, ABB, C/C++/.NET Busi Foundati P tion/Document
Mitsubishi, Omron) Programming
SolidWorks/AutoCAD/ Circuit Design Robot Vision/ Factory Operation Teamwork
Drawing ' Image Processing
Automatic Control Pneumatics Circuit Industrial Technology Company English
Robot/Conveyor Startup
Operation
CNC Microcontroller NI/LABView Hardworker
Sensors Factory Leadership
Simulation/ARENA
Actuators Intelligent Systems Project Management
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Signal and
Image
Processing
/Machine
Vision SCADA &
Sensor and Factory
Motor Automation/
Controller Online
monitoring

Robotics

Medical
Tools/Survey Embedded
/ Agriculture System

Applications Mechanism

Design/
Finite
Element/
CAD/ CAE
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' Thai Economy 4.0 :

Transformlng towards Value-Based Economy |
"More for Less ‘ ﬁss for More ]]
F " Industries ﬂ L2 [ Technology |
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New economic paradigm where
commercialization of innovative ideas
lead to new startups & new industries,

: = = and, hence value-based economy
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Robotics and Automation Technology Road Map 2008 - 2012
Technology/Knowledge
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Automation Migration Steps

e|ldentify your current position & Needs
*Optimize process - Operation research
eldentify the opportunity for automation
*Feasibility study — People, Resource,

*Investment & Implementation — partial, full
production line

B i Q
nnnnnnnnnnn "
Thontur FIBO

mf

Players in Migration — (1) People

* Vision of the executive
* Resolve workers problems
= Skilled workers
—Health and safety
* Prepare people in automation
—Operate
= Maintenance
= Develop

skl
FIBO
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Players in Migration —(2) Resources

* Automation suppliers
—Equipment and parts
— Technology availability and feasibility
* Source of knowledge & consultant
—Academic institutes
—System Integrators i
—Makers & Vendors ) o
* Research & Development
—Internal & External

KM
UTT © FIBO
5 'y

Players in Migration — (3) Investment

* Return of investment

* Technology feasibility

* Government Programs
—Tax incentive on R&D and process improvement
—Tax exempt on import - export
—Super Clusters in robots and automation

g
] s
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Final Remarks

Robotics Cluster
Investment Program by the Royal Thai Government to promate the robotics cluster

l. Retraining existing 10,000 workforees in industry by TGI, EI ete

2, Producing at least 1,000 graduates per year in )
Robotics/Mechatronics/Manufacturing Automation/Computer/Progranming by top 10
leading universities in Thailand

3. Designing and Fabricating 50 robotics system prototypes , hased_?n real demand,
per year by several professional robotics institute such as FIBO, FIBO could
%enprate 10 prototypes a year each 20 millions baht ete. The expenses in such
development must he shared 50:50 by Government and private sector,

4, Improving/upgrading @xisrinﬁ facilities to perform (1), (2) and (3), For
example, a research center would require 350 milions baht to become world elass
state of the art and practice in roboties, This is compulsory since Thailand mos!
compete with Singapore in the same industry,

5. Facilitating 10 JVs of private sector with Tachnology Owsers. through
coordinat ion among BOI and other agencies at MOC,

6. Incubating 650 Startups. MoDE and MaSTE must be aggignod thig responsibility

These six key imperatives will halp enable the cabinet appiovad neorive plan for
stimulating local transaction and transtormation




SCG
Pilot Project: Automatic Warehouse (AS/RS) Project

AS/RS System to improve storage efficiency (utilization and accuracy) and safety

Total Investment 179 MB

INCREASE Warehouse
Supplier Automation Works
REDUCE Warehouse £ iy
Rental Expenses k (5N '!Tlﬂ)
LESS Manpower Government's 4x support to
f £ ’ 47 make the project feasible
g (Payback period from 10 1o 5 yedars)
AS/RS (9,000 Location) Thai & Import 62% il
Civil and Construction Thai 100% 32
Fire Protection System Thai 100% 25
Warehouse Rental & Transportation
(6 Months, while WH Corstruction) 7 Thai 100% 7
Tolal 179 75% 135

Future Plans:

1) SCG's potential automation and robotics projects of 4,000 MB
o 2) Set up a System Integrator (SI) company 0
B e e X

Supreme Products naznguusunlunse

OUR PLAN

| yaunuiie somesusciomafruntiumnd Taean1sld Automation

& ufmfusudmiantsunmd Asdalulsmenia ifedeuintiwieisy Pharmacy Robot
m Medical Robot 1ty AMBOT, ERBOT, ICUBOT
@ Medical Logistic system and Robot for
H intra and Inter hospitals

& FolWl e U lunwa e e s lumsbiuings snazdumsudafuiy

wsewBnmunzanduvulaold Digital unt Robot NMIBenUUVIR LN TUNMREA LA AW sTU
furranizinald

[ EE i EL T
Local Content Developer [60%] - Melon Technology (Startup): Robot + Automation Dev.

« Premium Robotics (Startup), Robot + Automation Dev
= Rung Dee Tools & Die: Mechanigal and Electrical Dev




madaniswan 9,000 a/x.

Lé o’ < /
adnunieddns/einial 944  anwnn

NAUNUISINH 1,050 au/u

IRR 8.2 %
Payback 6 £l

REMOTELY OPERATING VEHICLE (ROV)
Development for Gas Pipeline

Operation & Maintenance

Project Prospectus

v' -
= 2018-2019 2 @ §
L1 Cost saving for PTT's platforms & " Réptaca the outiources N,
pipeline maintenance canvice within 17’ 4
n GOT

L1 Cost saving expected to be 70 MB with T a— + bt | ROV
1 ROV are expected to be invested.

ROV with esmimated with ful sysrem * Investment: 2-1 ROV
‘ cost of 100 VB + Expacied servics 2 * Market: PTT's Group platform snd
1 Future Opportunity: Service provider + Fiekd trial i FTT Platforms customerdin Gulf B Thetend
for Offshore Asset Inspection & facilities for furthe- * Pupectod benefit: Cost  + Expected revenuas£25 M3
Monitoring in GoT and SEA regions R—_ g g

Sarvices in S5EA

* vastment: 5-7 ROVs
o Morket. Platfurm srd Pigelime in SEA
* Expected revenue: 1615 ME

@t




Contract Us
lel. 0-2470-9690 002470970l
i
indservices@[ il mutt. et

Website : www. fibo. KO yE. Soat!
AT FIBO, WE DO NOT DESIGN PROBLEMS.
PROBLEMS DESIGN FiBC.
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Remotely Piloted Vehicle

(RPV)

(DN FEIULIANLT

Unmanned Aerial Systems

Unmanned Aerial Vehicle

(VAV)

( N 11 151y )

Remotely Piloted Aerial Systems

(RPAS)

A1suUIUsZIVanTdeulsauduvae NATO

UAV CLASSIFICATION TABLE

Class Category Normal Normal Normal T Primary Example
employment Operating Mission Supported platform
Altitude Radius Commander |
|
CLASS 1 SMALL Tactical Unit Up to SK ft 50 KkmMm BN/Regt. BG Luna. |
(less than (employs launch AGL (LOS) | Hermes 90
150 kg) =20 kg system) |
MINI Tactcal Sub-unit Up to 3K ft | 25 km | Coy/Sqn Scan
(manual Launch) AGL (LOS) Eagle
2-20 kg Skylark
| Raven
DH3.
Aladin,
Strix
] |
MICRO Tactical Pl. Sect. Up to 200 5 km | Pl Sect Black [
Individual (single f1 AGL (LOS) wWidow.
=2 kg operator)
|
CLASS 1l | TACTICAL Tactical Formation Up to 200 km Bde Comd I Sperw
(150 kg to 10.000 ft (LOS) Iwvie v =0,
600 kg) AGL Hermes [
450
Aerostar
Ranger i
CLASS 1l | Strike/ Strategic/National Up to Unlimited | Thealre COM % g
(more than 65,000 1t (BLOS)
600 kg) Combat
HALE Strategic/National Up to unlimited. | Theatre COM | Global
65.000 ft (BLOS) Haads
| I MnADARARAR &F Lo =
MALE Operational/T heatre Up to Unlimited IJTFE COM Predator B,

|
Weight

| |

'Employment

45.000 ft

[Altitude

(BLOS)

s

i

TR 4

|

Predaior A.
Heran
Heran TP
Hermes

| oo0

=1




Acromym

Ramge

{km )

Flhight Akitede

Emiurance MTOW

fhours) {kgh

17s res

Moo @ (Mace 2 1es

Ary iy 507 1o 300 ‘ 2 01507 | 7—7

Close Ramge R 3 O | 2w 4 150 TS
Short Ramge = 300 - ¥ 6 20 [ res |
Mt Fange L 3 | 1] | 500 [&w 10 20 | s
RfeSwm Far ge Emduramoe NEE | > 50 U 10 ¥ 250 7es

Uows ARtpde Deeg Perenanon | LA 250 30 & ¢ i = e

Low Annuse Lomg Eadurange LALE W) i 2t W res
NS im Annge | —_— TMME | 50 KT R Mo | S0 T res |
Serategic

Higr Altinude L omg Endurames HALE SO O 4 o 48 4 500 = |12 00D =
Spervial Purpece

Jmnanmed Comibiat Aeral Vdhacie | LICAN apgors. 1300 0o apgrow. 2 JUA 25
Lt LETH g 008 £ 0C wd 254 7S
Denoy &3 ' 4 25 &5

Siratosphenc STRATD 20 000 4 <30 O £ TBC c
Exo-stratos iend EXC T=0 30 OO0 TED T8
Svace SRCE TE0 =5 ED 3

Operations

Altitude B

e

Strategic
gNSANARAS

> 24 Hr

erational

gnonIs
> 18 Hr
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;i latform .‘”'
i Flight Control
Payload \ I

Communication - g — % M
& Data links W Ground Control Station

Human Interface Support Element




Platform

Power plant

R >

Fixed Wing Metal Piston

Rotary Wing  composite Rotary
et Gas turbine
i Electrical Motor
% = Fuel Cell

.

- . - "
ector Ol Solar Cell

Payload

Payload Types System Modes
3 2 = Wescam MX-15, MX-20, Single Sensor

=Ml <> ' : Model 12, Model 14TS
L « MOSP 280/770

s AN/AAS-44, AN/AAS-52. MTS-B

+ GA Lynx SAR/GMTI

* NG TESAR

« Raytheon SeaVue

» Telephonics APS143V3

e Numerous classified ELINT and
COMMINT systems

« ARC-210 and Extendar Comm Relay

= Rover Air-to-Air and Air-to-Ground Video
= Iridium Low Data Rate Data Link

= Harris PRC-117 Radio Relay

= Nanocell Cellular Relay

« NASA ACES (hghtning sensors). FIRE
e " . - PIRANHA CCAS

Scientific = FINDER mini-UAV

ral H r- tral
Sensors = Several Hyper-Spectra

; 1 = AURA (DOE-Directed Laser)
A r e =3 e« CSAR (Personnel Locator Beacon)
: o e —— - j - « Ranbow | rout
4 -~ i, i * e Silent Eyas

Armament System




Flight Control @
1 :
Performance R
Fully-Automatic
Automatic T
e oms | .
®G@ - T
Mission Control = g
LT (No Communication)
Semi-Automatic ‘ _ Alternate Landing
- Single Axis Control _ Airfield
- No Auto Return Home
- No Waypoint
- No Ditching Point

Ground Control Station

Line of sight (LOS) | Beyond Line Of Sight (BLOS) |

N

Multiple UAV F GCS |

Portable GCS
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Line-OfSight | Beyond-Of-Sight

o

‘ Beyond-Of-Sight Concept -

Remote GCS

// i A ‘ 200 ke
! .

L2 . [

Beyond-Of-Sight Concept

Satellite R R O L IRUERE
. : /

Line of sight (LOS)
An Eunwnilmasain ol
RanprandmiuAduiIng

i i ar
TIVTINFAUN ﬂxﬂiﬂﬂ‘!ijﬂ’l BN

Communication & Data Link

—~—
-
e

’ : Data Link / ' Command Link
Command Link "' T S a——

Data Link| .‘.'# e a

| o9 ol
|
Data Link
Payload /Sensor o GC

Primary Command Link

And Back up Link

GCS toComrmand & Corntrol center




Human Interface

[ Internal Pilot ° ".j* o
L% - . -

i ' ( - Payload Operator /
' m " Sensor Operator

y
- v

L ]

[ Mission Commander / Observer

i . fﬁf‘_ﬁ
_ =all
X aill ]

External Pilot / Chief Technician

Safety Pilot . & Technicians

Support Element

f

Tool / Spak

Transportation
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Airworthiness Certification

Type Design Quality Type Design
™"  Approval T ° Assurance ~ _  Conformity -;
Approval v

| ‘ Goriiued

; Type Production Airworthiness
Certificate Certificate Certificate
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2. Servo Normal Military
X - e e, n 2 o
3. sruvty-asaunuanlula 1xLaser Altimeter 2xLaser Alt.+DGPS
4. syuuaduaNmM Ity laisiszuu DGPS WszuuU DGPS
5. g2UU ﬁ@i} Ul e 19l IFF (on/off from GCS)

5. SyUUFaENTNITUY Analoe (100 km) Digital (100 km) +
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