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MOKARA AUTOMATION TECHNOLOGY
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AGV (Automated Guided Vehicle) laa AN uidUszaunsalenuitunnnii 10 T
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MOKARA AUTOMATION TECHNOLOGY CO., LTD. is an expert in the production and
design of AGV (Automated Guided Vehicle) system by a team with experience in this field

for more than 10 years. We are pleased to provide design services and providing advice
to clients to improve the transportation system for goods and raw materials for using the
M 0 K A R A AGV vehicle system with good quality work at a reasonable price.
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How to use AGV in your factory?
mMyiTa acv Tuldaw?

Common of AGVs type

suuumslfrnuiugu

UNIT-LOAD LOADING
YRFILUUNRZTU YBFILUUNADY YUSIUIINN

TROLLEY UNDER TROLLEY PALLET
PUAINILAINIITDLTY ugsnuuaneuldIadu YUFIWILAN
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Drive unit & Navigation

AGV DRIVE UNIT
DAIICHI TYPE FIXED TYPE

AGV NAVIGATION
MAGNETIC
Navigation guidance:  Magnetic guide sensor
Magnetic tape

@ oo
A

Command reader: NS sensor/RFID reader

.l\
Min Radius _
\ rakinueuga 300 MM

Track: Magnetic tape

number 5 = Slow

5= i Command: Magnetic command/RFID tag

\. number 7 = Turn right
el 7 = Asaidinen

number 9 = Stop
el 9 = Amonyn

Accuracy: 110mm

Camera

Navigation guidance: 2D industrial camera

Color tape or color line
A wio g

2

Min Radius
lnuauan

Command reader: RFID reader

=800 mm

Track: Color line

QR number 5 = Slow Command: RFID tag

wafl 5 = dainas

\. @ QR number7 = Tur right Accuracy: +10mm

it 7 = dvodfen

QR number 9 = Stop
1avil 9 = dssemyn

Laser

Navigation guidance: Laser scanner
Command reader: None

Track: None

Command: None

Accuracy: +10mm
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AGV System

SELECT STATION

J2ULLRANINIDA

CALLING SYSTEM

szuulsEnIa

QUEUING SYSTEM

SLUVIAAITA
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A %o o A v A ad '
LUULRANINIBA lgwiudeanidunsnie aanfifiezdsnllaen

Tagaansaldsunsuiunantineseddisn AGY lauasd wie

MunieNTaNAaNLITLUEIBNATY (M-BOX)

Selection station system used for route selection or
station selection to send AGV to park Which can be
programmed directly through the AGV vehicle
screen or via a screen connected to the central
system (M-BOX)

o
a &

suuisanin M msumasanlda Acv anszezlng lawiing
wuuSlanlsans wSeruszuLnans (M-BOX)

he car call system is used to call AGV cars remotely,
with both wireless remote control or via the central
system (M-BOX)

sruudafn Mazuunans (M-BOX) lwmsldsunsusadiaums
Senldiusa AGV lagsansniamauauanudan wiaaa
wassale

The car queue system uses the central system
(M-BOX) to program the AGV car's calling
sequence, which can be ranked according to
priority. Or according to the car number




AGV System

TRAFFIC CONTROL SYSTEM

s:unmqumsaswmnu5’@1‘[%3]?1

s:uumuQumiﬁlﬂaﬂtuua‘"ﬂuu&a a:rl,ﬁ%‘ﬂ’mqwhu
FTUUAILANFINNG (M-BOX) Tﬂﬂmﬁ‘ﬂiﬂmnm@;ﬁu

#1310 RFID termamnuaduiaIugumIamas

The automatic traffic control system uses
control methods via a central control system
(M-BOX), which uses a program coupled with
commands from RFID to determine the area.

A A @ ! & 4 Ao o
Wauin AGV L’mmaglumﬂwuwmuquﬂn’mumm

szupduna (M-BOX) asvhndanulaliaugn@ld

30 AGV fudu 9 mmimiﬁmﬁavﬁuﬁmmﬂﬁﬁﬂ
BLOCK AREA
Once an AGV vehicle comes into the designated
control area, the central system (M-BOX) will
block other AGV vehicles from entering the
control area.

WiaTn AGV fiagflwwauguldeanuaniufiuga 1w

sognalludenszuunasliinmslaadssdans

@
A

WuNaan 1NalAIn AGV AudusnuIaaNg NN o

CLEAR AREA
When the AGV vehicles in the control area have

departed Will send a signal to the central
system to release the area blocking order so
other AGV vehicles can enter the area

M-BOX
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Network connection system

NETWORK CONNECTION SYSTEM

] a ' &
?znmﬂiaﬂ'lﬂwja&lﬂaqﬂnima%

EXAMPLE OF CONNECTION
Faaeinanisuinldlfenu

> &

INDUSTIAL
MACHINE

REMOTE COMPUTER ROBOTIC
CONTROL SERVER IR SHUTTER DOOR
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Safety system

Safety system
szuutfaenunisrn

SAFTY SENSOR

S2UUaInwNI3TH

OTHER DEVICES

52UV 29NHATBIDH 9

Emergency stop
button
1uda lluuugniiy

*Optional (gunniia’u)

Ultrasonic

Detection distance: 0 - 50 cm. In a narrow area, can be set sensor to
temporary close.

3282AT7390 0 — 50 cm MuuSanuauaunTaasinuadaiawsaitiaale

Area photoelectric *

Detection distance: 0 - 2m, can adjust the distance, detectable, can be in each format.
*Detection distance may be shorter. If it is found that the object is black

3BTV 0 - 2m aaeiuszezaainldldiazgduny
*320EMINTIITVIZENRIAMTAUNT dwDTan L uden

Laser scanner *

Detection distance: 0 - 4m, 16 types of settings, can set the scope in 2 zone, slow move
(Yellow zone) and Stop (orange zone)

TBATI99 0- 4m asdld 16 JuUuuy asanwald 2 low veuaduind’

UARWAREY) LA VOULUAREATD (LUARFN
9

Melody sound Electrical bumper Tower lamp

sTUUFDUNAY wnziuruszuy i indicator *
a

. . (1S
HoUNATIN szuua dayana
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Battery system

Battery system

AGV battery

P o o . 4 e o a
lasdndua AGV azlduuaiaad 12V S1uan 23n Fauvaiaainvnanltasduuuy deep cycle %738 lithium-ion
Normally, AGV uses 2 pieces of 12V battery, deep cycle or lithium-ion.

Deep cycle battery Lithium-ion battery

a4 oa & = o o o = = - a4 a & a4 o & = o Ay A 9 = . =
LL'LIWLﬁl@?”ﬁuﬂutﬂuuuWLW@?LLUULL‘M\W]ZQ’]N’Ti‘ﬂi‘ﬂﬂ’]ﬁ‘ﬁ\‘iﬂitl,m“/\@,\'i TﬂﬂﬂkLUﬂLﬁlﬂi“ﬂuﬂu LLU["ILWFJTﬁuﬂuL‘ﬂuLLUﬁILF‘I’r]i‘LL'LI‘]_ILLﬂ\iﬂiﬂJNﬂ’]ﬂ‘ﬁ“ﬂﬂ\iL'M@'JIHLLULW@? AALAUTBILLIALADT
= ' A o o o 9 o 1ol a Ha o P v o A o Y
Nﬁ"ﬁﬂ’ﬂ,&l@d LHALNEUNULLALARTALTEN mqmi’lfﬂmu‘lﬁmﬂmiﬂ@mqw 1-1.5 ﬂ TUAUAR Nﬂﬁ‘tﬂ‘l{lﬁﬂﬁwLLZ\XiﬁW@N’]uW?j‘\T mqnwﬂmmumu WINUNLLAN LA
This is dry battery type that has high discharge tolerance. The annsnmna g usazflsanfigandiuunmesuuuie
starting cost is low comparing to lithium battery, Battery life cycle This is lithium battery provides higher efficiency, long life cycle, lighter
is approximately 1-1.5 year weight with fast charging. The starting cost is higher than traditional

lead-acid battery, but cheaper cost of ownership in long run

Main features & benefits

Characteristics Lead-Acid Batteries Lithium-lon batteries
Longer life cycle Approx. 300 cycles (80% DoD) >2,500 cycles (80%DoD)

Lighter weight Approx. 70% heavier Approx. 70% lighter
Maintenance Maintenance required No maintenance required

Battery protection Valve regulated BMS protected
Dangerous substances Possible leakage risk Environmentally friendly
Superior charge efficiency 5-6 hrs. 1-2 hrs

Wide operating temperature Discharge at +25°C (recommended) Discharge up to +60°C

Battery capacity

YA TN BUDALADT

VTF-600 VTF-1000

Aoce EL-30 RTF-600 RTF-1000 ZTFB-800 ZTFB-1500 VTF1500
/ Run time
ZTF-600
4 hours 100Ah
8 hours 26Ah 26Ah 42Ah 65Ah 100Ah 100Ah 120Ah
10 hours 26 Ah 33Ah 42Ah 100Ah 120Ah 150Ah

09 MOKARA AUTOMATION TECHNOLOGY




Auto charger
A u t O C h a rg e r sruumfauUaLaaiealuia

AUTOCHARGER

SEUUAITAUUALADTD A LA G

8 BIT Transmitter
aunsaldsdryrniuu 8 BIT

antact charger
Auto charger Frdmsussain

gnsalwsalus

Cpntact charger
Frdmsuvsain

8 BIT Transmitter
aunsaldsdrysyrniuuy 8 BIT

szuumnia nanluil@ Mddwsunsalnfisasnlnanselnglisfes anuldsuuummes Ssvuuasiunseualnia uazasueulnileldlddinisasm

Automatic charging system for charging the car directly without Lift replacement batteries with a
leakage current protection system and control the fire when not charging

e o om o o - o ¢ &4, A I3
I5PAR IR ALLALAETER1 NIFTITARTNININNINUA ﬂ']'i‘m?ﬂnﬂﬂid“nN’]%Lﬂiad“ﬁ’ﬁ(ﬂ

Automatic charging when Charging at a Charging every time through
the battery is low specified time the charger

MOKARA AUTOMATION TECHNOLOGY 1 0



Suduldn?
Before implement AGVs
A step-by-step guided

Choose your Draw your Match your Add more Prepare your
AGV model AGV route application option environmental
A a A a ' a a P
a oo & LRONITUUN WiaLANluaIun LAILUFDIUN
Wanlszinnin B ULRWNIINIT
faImIldann FaIN &SN Tvwsannauldnu

Example AGVs route pattern
m”aaﬂ"mﬂ'ﬁ’;'ml,&uwmm

STORAGE LOADING
STATION STATION

ASSEMBLY LINE

AGV
e
e
AGV B
—
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EXOTIC

premium grade.

aragren1snin lulfew
1. nMydasrian@y 8g gunvok
2. IALNUFUMN

3. Iiduldzdsznauanuinfonn o

A o 49/
qa]ﬂim@]ﬂmﬂﬂ%ﬁ']%

1
2
3
4
5.
6
7
8
9

LTULTOSLALARN BT EUNN

LT URE NS E

ﬂunmé’ﬁmu‘lﬁmmﬁauﬁ (Start) uaziJangasn (Stop)
sy mlnEntas uazuas ﬁLLmﬂmqu
ﬂun@m"'m:uu'mi"lwLLuuq,mau (Emergency stop button)
LIWTa3IE LU AT lrRata I nun I THA WA

sy andowdanis uwuifniauad (Melody sound)
AE D UEAIFIN WS UL U TZUUANNE

auUnsalfimanuuudaludl@ (§Fmisiu EP vintu)

dmiumsldnumldmelueras msnudslansamineuddwnianiidow
For general use within the building. Exotic looks with a powder coated steel structure,

Example of use
1. Delivery of raw materials, equipment
2. Delivery products to the warehouse

3. Used as a mobile worktable

Basic Equipment

@ o ® e Gl g5 GOF IS

Magnetic guided sensor

Magnetic command sensor

Start and stop button

Indicate lamp (Red and yellow)
Emergency stop button

Front side obstacle sensor (Ultrasonic)
Melody sound (while AGVs is running)
Status monitor (touchscreen)

Pin set for automatic tugger (Only for EP series)

MOKARA AUTOMATION TECHNOLOGY 1 2



EXOTIC
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M - CLASS

VANDA-TERRA

E«‘hﬁ%‘umﬂ??a'mmngasm*ﬁumﬂlumms WI9u39 nunu dalasaranannu, s"laLﬁnu@imawé'aﬁ'lé’amnguqﬂﬁa 1.5 au
For towing cart inside the building, durable with thick steel structure, small body but powerful, the maximum towing power

up to 1.5 tons.
[}

U

i

&a & &

gUnIntaAAINKZ I
. LTWLTDSUALARNBLEWNN
. LTS LAARNEN SN F
- unadsnulwiniafaudl (Start) usztlumgain (Stop)
- dnalEnios uszuas NuHInILgN
. QMﬂﬂﬁmzumwﬂwLmuq,mau (Emergency stop button)
. wwasizuuaan loiaasnwnnsrudwnin

a o A P a a o
- IREIRQUNALADKLIDINIY HULLFEHIAUAT (Melody sound)

. AINDUROIFO UL UL TS U U RUNE

© 00 N O 0o~ W N PP

Swwpainunzunnaniduuuinih

10. Qﬂﬂmﬁﬁmmn BUULUUWIR

Basic Equipment

1. Magnetic guided sensor

2. Magnetic command sensor

3. Start button and Stop button

4. Indicate lamp (Red and yellow)

5. Emergency stop button

6. Front side obstacle sensor (Ultrasonic)
7. Melody sound (while AGVs is running)
8. Status monitor (touchscreen)

9. Emergency electrical bumper

10. Manual hook set

MOKARA AUTOMATION TECHNOLOGY ‘I 4



VTF-600
VTF-1000 VTF-1500

Forward only type Forward only type
LLUUL@HW]I’W]’NL@U’J LLUUL@HW]I’W]’NL@U’J

L875mm x W400mm x H635mm L810mm x W600mm x H915mm

Capacity Max speed Capacity Max speed
VTF-600 600 kg 50 m/min VTF-1500 1,500 kg 30 m/min

VTF-1000 1,000 kg 30 m/min
TERRA

VTF-H600

VTF-H1000 n

Forward only type
LLUUL@%W‘:E’W]'NL&UQ

L875mm x W400mm x H950mm

Capacity Max speed
VTF-H600 600 kg 50 m/min
VTF-H1000 1,000 kg 30 m/min

*ihwinuazanuifagegauessannguenaaauuladilmuanimmieu
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M - CLASS

TELEZA

dgmiunilnuangsmndumsluarauuvdalud@lasldifangesadumeduld udaus nunu dslassshaminnm

a’lmsnﬁ’]"lﬂﬂ%’aﬂgaimﬁ’umamswamLLuuﬁquu“ﬁ"L@Taﬂ'wdwLm:mm:au WU EENENINAe wazaaatdslanmaann mimq@wﬁmﬁafﬁauﬂﬁa

For automatic towing of the indoor carts by using the under carriages of towing vehicles, strong and durable with thick steel structure It can be

easily and combined with automatic production lines. Increase production efficiency and reduce the opportunity time from production

downtime for maintenance.

gunsaitadefiugw
1
2
3
4
5
6
7
8
9

10. qﬂﬂitﬁLﬁmmmLuué’@qu‘“ﬁ

. LTS LaA AR NN WA

LTSNS U §

g ﬂun@ﬁhmﬂﬁmmﬁauﬁ (Start) uszijangasn (Stop)

. F o lWFIMAeY uazuad ﬁummuau

} ﬂuﬂ@m”m:umaas"lwme}meﬁu (Emergency stop button)
. erwmasszuuaan oiaaanumsouauniin

sy andewdlesnds unuiFusaua3 (Melody sound)
. AUNDURAIFEDIUSUUL IS U URNNE

; Lsnul,snas’ﬁ'um:l,mn@;ﬂLﬁmmu“ﬂn

Basic Equipment

. Magnetic guided sensor

. Magnetic command sensor

. Start button and Stop button

. Indicate lamp (Red and yellow)

. Emergency stop button

. Front side obstacle sensor (Ultrasonic)
. Melody sound (while AGVs is running)

. Status monitor(touchscreen)

© 00 N O U B W N -

. Emergency electrical bumper

10. Pin set for automatic tugger

MOKARA AUTOMATION TECHNOLOGY 1 6



TELEZA

TZF-600
TZF-1000

Forward only type

LULLABARUNNNILAE

L1280mm x W400mm x H290mm

Capacity Max speed
TZF-600 600 kg 50 m/min
TZF-1000 1,000 kg 30 m/min

TZFB-800
TZFB-1500

Forward and Backward type
u,umﬁuﬂﬁ"mawﬁ'o

L1790mm x W400mm x H290mm

Capacity Max speed
TZFB-800 800 kg 50 m/min
TZFB-1500 1,500 kg 30 m/min

*mtinuazanuiiagegaasssayniueraaauuladllmuananinen
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GMT-12

G - CLASS

GRAMMATO

AGV FORKLIFT

MOKARA AUTOMATION TECHNOLOGY ‘l 8




GRAMMATO-V

solnsnfnyi iSauan ﬁ’m’mﬁ’aUszuunﬁaoﬁﬁmaaqmaﬂﬁﬂiﬁu 2D aMNEs w%am:uum’mﬂaaﬂﬁ'ugdq@ 320 a3
Folklift automatic drive navigated by advanced industrial 2D camera with safety up to 320 degrees.

Highlight of advanced industrial 2D camera
'gﬂLduwmizuuné‘maﬁmaqmamnsm 2D

ﬁszuuﬂaaﬁ'uumi'mnmmﬂuangaﬁq > 100,000 an<
ﬁﬁ‘lﬁmmsnémmmmﬂu%@mmﬁvlﬁas_hagncﬁaa

Excellent extraneous light immunity, > 100,000 lux eliminates additional
contrast tape absolute positional resolution.

mmsnﬁmuﬂqmaﬂ"l,@ﬁ"ashmajuﬂﬂﬂmmﬂﬁaugazgmﬁm+/- 0.2 mm

@832UL data matrix
Data matrix positioning strips allow +/- 0.2 mm

‘l 9 MOKARA AUTOMATION TECH




GRAMMATO-V

Folk lift type
30 AGV Julnsadwy

Operator mode Manual / Auto
Maximum lifting height 1,500 mm
Minimum turning radius 1,500 mm
Maximum travel speed 50 m / min

*ihwinuazanuifagegauessannguetaideuuadilmuanimmtiau

GMT-12 1,200 kg
GMT-15 1,500 kg

Safety system structure
TAssaseszuusnsannlaannslunisldau

Navigation

MAX-4000 MM wrvsentils ‘

Photo Sensor

/Area Sensor Navigation

Area Sensor

MAX. 4000 MM gumeiivla

p Sensor

Photo Sensor

MAX-4000 MM _swrovfula

Safety First!!
AnulaansaAaINluauALUTS

P

. > ; . vy .
ivanulaansiegegalunislden gunsnffesdesiurnudaessielsgninseiiso Forklift AGV leun dumeshsadu@sinaans s Guielinsaunqusiasniia 360 aedn

3 . o . . . .
uanantided gunsniiumy (flap sensor) ierungasnlunsdini@wesndnds saniaduseslanenan 4 u Weasadudsinzauazldlunisannian

For the maximum safety, safety equipment is installed on forklift AGV. Three area sensors are installed to detect obstacle 360°
around AGV. In addition, flap sensor and four fork tip sensors are installed to detect object when operating.

MOKARA AUTOMATION TECHNOLOGY 20



Highlight of laser navigation system
AALAUABITTULNITUINIULL laser

2 1 MOKARA AUTOMATION TECHNOLOGY

GRAMMATO-L

K 4

] B =Y T E

=l R

Us. | K I= K
=151 K-

szuummhmauuy laser dazld laser scanner lumsazy
FUMINANEINSIL @:iwdwa;ummﬁﬂmﬁu 181 il vidaireedn eI
uneiignaialy

This type of navigation uses a vehicle’s laser
scanners to first identify and match permanent
features in the environment such as walls, pillars,
and machine.

v
o

szunilansnsndndouasudlalding maiaiauuiugiigeda £1omm
Lmzizﬂzmmﬁuqqqmﬁ 4R

This navigation system can be easily installed and
modified which comes with high accuracy at £10mm
and maximum range of laser detection up to 4m




GRAMMATO-L

Swiss
Made

BLUEBOTICS

Your Vehlcle Navigation Partner

20 YRS+ 4,000+ 1,000+

Who is Bluebotics? OF NATURAL ANT DRIVEN END-USER
o FEATURE VEHICLES IN INSTALLATIONS
Bluebotics Aelas NAVIGATION OPERATION

Bluebotics is the company, established in Switzerland in 2001, which develop natural feature navigation technology (ANT)
in order to make AGVs easier to install and operate. Over two decades, we have helped companies to develop more than
forty thounsand of ANT driven AGVs, automated forklifts and mobile robots.

v
a o 3 =

- v : i - ; . " : T T
Bluebotics Aewsimiignriasifiaiatesiawsdlud 2001 ieimwszuuimiaitall AGVs snsnsafinsuazldauldinedu unndn 2 neasssemeuzEniidaadnansn

AGV @519708NNINARAL

S
¥

ANT lite* ANT server

MISSION & FLEET MANAGEMENT
POSITIONING & CONTROL

ANT server is our advanced mission and fleet

ANT lite* is a vehicle conirol and positioning system for AGVs, automated DR ANT lite* management suﬁw_are, Use it to manage and
forklifts and mobile robots. This complete natural feature navigation solufion opiimize your on-sife operation (including
calculates the vehicle's position (localization), controls its motion, and traffic control).

interfaces directly with the vehicle’s safety laser scanners.

ANT server is a truly cross-platform solution. It can manage any AGVs,

i i % c”:_' automated forklifts or mobile robots driven by ANT lite*, no matter what a
- b — vehicle's type, brand or kinematics.
. Optional { vomciemic
1 ANT'server | [ Fork
> Simulate vehicles and missions Monitor your fleet in realtime
s > Schedule missions > Manage the charging of vehicles
e Control traffic automatically S Interface with software (WMS/

MES/ERP) and equipment
(doors/felevators etc.)

MOKARA AUTOMATION TECHNOLOGY 22



4-WHEEL FORKLIFT

Lift height
4,000mm
4,500mm

Capacity

2,500 kg

3,000 kg
Max 7,000kg
Manual / Auto

Laser scanner
Lithium battery

GMT-2540L4F
GMT-3045L4F

Operator mode
Navigation
Battery

STACKER

Capacity Lift height
1,400 kg 3,300mm
Max 1,400kg Max 4,000mm
Manual / Auto
Laser scanner

Lithium battery

GMT-1433LSK

Operator mode
Navigation
Battery

23 MOKARA AUTOMATION TECHNOLOGY

Max 7,000mm

GRAMMATO-L

3-WHEEL FORKLIFT

Lift height
3,300mm
Max 6,500mm
Manual / Auto
Laser scanner
Lithium battery

Capacity
1,500 kg
Max 2,000kg

GMT-1533L3F

Operator mode
Navigation
Battery

REACH TRUCK

Capacity
1,500 kg

Lift height
5,000mm
2,000 kg 5,400mm
Max 2,000kg Max 6,750mm
Manual / Auto
Laser scanner
Lithium battery

GMT-1550LRT
GMT-2045LRT

Operator mode
Navigation
Battery

*inuaranuiagegaasssayniueranasuulacllnuaninminen

*shdnuazanugalunisanudsundiuii ngnunmnsaaaeu Load chart



GRAMMATO-L
TOW TRUCK

Capacity Max speed
GMT-6000TT 6,000 kg 50 m/min
Max 7,000kg
Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery
Environment Indoor and Outdoor

REACH STACKER

Capacity Lift height

GMT-2050LRSK 2,000 kg 5,000mm
Max 2,400kg Max 5,000mm

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

AGV PALLET

Capacity Max speed
PAL-600 600 kg 50 m/min
PAL-1000 1,000 kg 50 m/min
PAL-1500 1,500 kg 50 m/min

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

*minuaranuiagegaasssayniueranasuudacllniuaninmine

*shudnuazanugalunisanudsundiuii ngnumnsaaaeu Load chart
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Project Reference
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@EED’ :lII ©/SCG Valeo J%mm&}w@'a(ﬁwf)b

TOYOTA S

,/'/—\\ \
Gussany AEROKLAS
N MiSUMi _—
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Project Reference

HITACHI lel L truelbfc \ . NS-SUS ABELTA

DELTA ELECTRONICS (THAILAND) PCL

Inspire the Nexi

T & =
SHARP INOAL PANDORA" uirrson INiTkon
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Project Reference
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