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MOKARAAUTOMATION TECHNOLGRY, LTD is an expert in the production and
design of AGYAutomated 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 AGYV ehicle system with good quality work at a reasonable price.
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How to use AGV in your factory?
Ao@axdd AE- EoU

UNIFLOAD  BONRS ] LOADING
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Drive unit &Navigation

AGV DRIVE UNIT
DAIICHI TYPE FIXED TYPE

AGV NAVIGATION

MAGNETIC

Navigationguidance Magnetic guide sensor

Magnetic tape
Commandeader. NS sensdRFID reader
\ e scomn

Track: Magnetic tape
e (P) i Command: Magneticcommand/RFID tag

\. @ numher7 Yumnght

.
!
|
‘

number 9 = Stnp
el 9 = Aoy

Accuracy: +10mm

Camera

Navigation guidance: 2D industrial camera

Colo: tape :: ‘:“r:lor line :
. Command reader:  RFID reader
\ Min Rad::s =800 mm

2y
i
i
|
1

Track: Color line
0\_.® QRnuin‘I;er:mSlow Command: RFlD tag

\‘ @ QR number 7m11’urn right ACCU racy ilom m

ol 7=

Laser

Navigation guidance: Laser scanner
Command reader: (\[o]g[=]

Track: None

Command: None

Accuracy: +10mm
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AGV System

SELECT STATION

anl0y eegi AEUOET

CALLING SYSTEM
afn00yacaAax
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screen or via a screen connected to the cent
system (MBOX)

y
0

A& x AGABEG/E&(ZE)G”)E&
agil Vv

0a
aag

he car call system is used to call AGV cars remo
with both wireless remote controbr via the central
system (MBOX)

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



AGV System

TRAFFIC CONTROL SYSTEM

3
3

A

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

BLOCK AREA
N (les q Once an AGV vehicle comes into the designa

control area, the central system (BOX) will
block other AGV vehicles from entering t
control area.

M-BOX

 60aUAE- E@6c¢an
R g CUQDOAGMIOA T Yok d@&io A

CLEAR AREA
(@ a When the AGV vehicles in the control area ha

BGD &1 él]—-AUyA(")A
)

departed Will send a signal to the centrs
system torelease the area blocking order s
other AGWehicles can enter the area

M-BOX

MOKARA AUTOMATION TECHNOLOGY 06



Network connectiorsystem

NETWORK CONNECTION SYSTEM

a i yRadeapac WO B

EXAMPLE OF CONNECTION
Ooef a-06EAOGA

5

R

ROBOTIC HANLC

INDUSTIAL
CONVEYOR BEL MACHINE

ﬁ .‘g I
REMOTE COMPUTER ROBOTIC
CONTROL SERVER WELDING
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Safety system s

SAFTY SENSOR

anlu0U- T EAOUAGAEU

OTHER DEVICES

Ultrasonic

Detection distance: 850 cm. In a narrow area, can be set sensor to
temporary close.

ananQoenEBOBOYy e OB

'i

ABPevavE & Od LEde

Area photoelectric *

Detection distance: ©2m, can adjust the distance, detectable, can be in each format.
*Detection distance may be shortdf it is found that theobject is black

anafOmdB ER B ok aaG-nadaeei at UAUU
afanAoadae BExE o00UFEBDEBIRARNCA 6 4 8 0 CUxE

Laser scanner *

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

a1 A i OmdBb BEk-BAGE A5 189 BOAOy 06 UaxE- 6
§ AOghHT By APAGadaxa

ano0l0U- T BAQUAGAEU

Emergency stop
button
Uu-a000;

*Optionalf 0 UA)&a O° y € 40 a

Melody sound Electrical bumper Tower lamp

anluyéqg (21002 8:100: 270 indicator*
b Ipndes anlU0yeéo
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Battery system

Battery system
a AAUO

AGV battery

a 0a VAGEFBEIDE & @A) 1 + ¢ E A U GQigep tylaitditgon ¢ UC 6

a6AE-

iy uUC

Normally, AGV uses 2 pieces of 12V battery;ideep cycle or lithium

Deep cycle battery

Lithium-ion battery

AUOYy O1 a6 ¢EUBOUG Cy UCAURLDY OA BB GYUAINE & EBI®® @ @A ©ya kGBI EY BTN

This is dry battery type that has high discharge tolerance. The

starting cost is low comparing to lithium battery, Battery life cycle
is approximately 41.5 year

Main features & benefits

60a6axEoa° EaRmdd@y §lactad MOGAIR-AED &
This idithium battery provides higher efficiency, long life cycle, lighter
weight with fast charging. The starting cost is higher than traditional
lead-acid battery, but cheaper cost of ownership in long run

Characteristics

Longer life cycle

Lead-Acid Batteries
Approx. 300 cycles (80% DoD)

Lithium-lon batteries
>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

Battery capacity
AUKCA AE- E6GUAUOY O1 a6¢

EL-50

at +25AC (r®iesmmandedup t

VTF-600 VTF-1000

/jivm:.’del EL-30  EL-100 E:;;gg RTF-600 RTF-1000 ZTFB-800 ZTFB-1500 VTF1500
SR e EP-200 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




Autocharger A e - B A0

AUTOCHARGER

4 7 EREDO0 56 A6

8 BIT Transmitter
aunsaldsdryrniuu 8 BIT

antact charger
Auto charger Frdmsussain

gnsalwsalus

Cpntact charger
Frdmsuvsain

8 BIT Transmitter
aunsaldsdrysyrniuuy 8 BIT

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

E6a°0Of 60aUa AbaEos6a° 00063 A6aEosca° Ogu Al

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

MOKARA AUTOMATION TECHNOLOGY 1 0



VyaABREBRDS U
Before implement AGVs
A stepby-step guided

Choose your Draw your Match your Add more Prepare your

AGV model AGV route application option environmental

yesi AU yAoauye- yaeAﬂlA,a yBoAcay,¢ ¥an.aa}e
O-1T EAO O-TEA6 Al -Ba-1i

Example AGVs route pattern
Ooeil a-6EA6aedb6EyVeE- UBOE& X

STORAGE LOADING
AGV STATION STATION

Qo)

ASSEMBLY LINE

.—) e
AGV
—
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EXOTIC
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1.A6AE0OEad@Biad

2E00yACU& B8 UA

AEEO®n Uan Al
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a0U0A0 & BR-AFEOAD caARBERAS WEY @

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

Example of use
% 10DEBNbf raw materials, equipment
2. Delivery products to the warehouse

-0
U E © Useli adaaaiboikiadbled 6 ¢

Basic Equipment

. 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
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M - CLASS

VANDA-TERRA

LN s = AN I A = A A
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For towing cart inside the building, durable with thick steel structure, small body but powerful, the maximum towing power
up tol. 5tons

FIOGE A TOR

WGERATOR

e

TFF

r
|
8

Basic Equipment

Ly I Uy I rar Aé A wc;'é‘A -0 l;Jy € 1. Magnetic guided sensor

2y I Uy I'Ta°Aa- y I &CAT -0 UA C‘2.Magnet|ccommandsensor
s.UAG&o0 CE E(éta&)ﬂﬁﬁ a ‘*M géi U (3. Start button and Stop button
480116 AﬁamﬁAéﬂéEIAE UAua 4. Indicate lamp (Red and yellow)

5 U A é @ 0 O af UAU GEnEr&r&yatcﬂh b%tﬁhﬂ E u A )5 Emergency stop button

6.y 1 Uy I‘ [ p?_“ﬁnmlméfﬁ@w@' 16 Wa 'ZUG Front side obstacle sensor (Ultrasonic)
7y e 04 E e C_) I lf\ éj Ql‘l?elﬁd - ‘p@ @D é ’i? 5} ‘7. Melody sound (while AGVs is running)
8.1 U B 0 !ET Aé 9 E e >f ou F_] A EJ EJ a f:l U EJ 8. Status monitor (touchscreen)

9.y | U__yAI T‘aA° A’A,‘_(‘),aJ' @ n A QA EuA y E ‘9 Emergency electrical bumper

i uUAa @U@U W e 20 A 10. Manual hook set

MOKARA AUTOMATION TECHNOLOGY ‘I 4



VTF600
VTF1000 VTF1500

Forward only type Forward only type
AUUy O6UiI U- 060 Aly 66 U1 U- 6 @6 E"
L875mm x W400mm x H635mm L810mm x W600mm x H915mm

Capacity Max speed Capacity Max speed
VTF600 600 kg 50 m/min VTF1500 1,500kg 30 m/min

VTF1000 1,000 kg 30 m/min
TERRA

VTFH600

virHiooo IR

Forward only type -
AUUYy OB UI U- 686Ey O0bae
L875mm x W400mm K{950mm

Capacity Max speed
VTFH600 600kg 50 m/min
VTFH1000 1,000kg 30m/min

*UCCoi UoAA=iAedayacCeeuE
1 5 MOKARA AUTOMATION TECHNOLOGY
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For automatic towing of the indoor carts by using the under carriages of towing vehicles, strong and durable with thatkustees It can be
easily and combined with automatic production lines. Increase production efficiencsednde the opportunity time from production
downtime for maintenance.

Basic Equipment

1Ly | Uy | Tar '?\é- -y I %(;éf -0 L’Jy 1. Magnetic guided sensor

2y [ yy L1 a o é :‘ y [ &Ce\f = 0 U A 2 Magnetic command sensor
3UA© &0 CEEG)A Bl & | 20 C 1 3 start button and Stop button

4e 9 [ T 6 :'&QWEA%EAE UAU A& 4 indicate lamp (Red and yellow)

5.U A @ Q é Oa ﬁ__ UAU ﬁ-f- nerberitydtdp b%itth Eus Emergency stop button

6y I U y |‘ T a iU?_AITDlEULATO A GO 16 UUﬁ 6. Front side obstacle sensor (Ultrasonic)
7.y e 6a E e 9 | lf\ 6’ Oy amﬁjﬁ@@ DéD Melody sound (whilAGVs is running)
8.1 U - 0] !ET Aé 9 E F:' X ouUn | A LAJ LAJ a i U g, staws monitor(touchscreen)

9.y I U"yAl TAé i AAO aJ-A@ i A QAA_EA AA Y o. Emergency electrical bumper

10T UUAAO° yAOCaead AAUUT 010 pin set for automatic tugger

MOKARA AUTOMATION TECHNOLOGY ‘l 6



Forward and Backwargpe

TZFB300
TZFBL500

AUOUy OBU1I U- 6x1 a1 a®0E
L1790mm x W400mm x H290mm

Capacity
TZB-800 800 kg
TZB-1500 1,500 kg

1 7 MOKARA AUTOMATION TECHNOLOGY

Max speed
50 m/min
30 m/min

TELEZA

TZF1000
Forward onlytype

AUUy O6Ui U- 6@6EY O6 4 ¢
L1280mm x W400mm x H290mm
Capacity Max speed

TZF600 600 kg 50 m/min
TZF1000 1,000 kg 30 m/min

*UCCoi UoAA=x=iiAedayacCesuE



GMT-12

G- CLASS

GRAMMATO

AGV FBKLIFT

MOKARA AUTOMATION TECHNOLOGY ‘l 8




GRAMMATO-V

YRR

AxaaalABCH@OED- ARAAGHA LA RGE & éE 6 QU 0 P DDA EUEES

Folklift automatic drive navigated by advanced industrial 2D camera with safety up to 320 degrees.

Highlight of advanced industrial 2D camera

N~

RO Ei0Pek D) o8 (G Asa 2D

ooddaodAal P17 A é
-60UA-6Aeo0

a
a

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

€0a6axAC6i UOEUOET ©axem T &
O- & Gadnfall U
Data matrix positioning strips allow-#.2 mm

‘l 9 MOKARA AUTOMATION TECHNOLOGY




GRAMMATO-V

Folk lift type
axvau-~Uaaae° Axdage

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

*UCCoi UoAAxinAescayacCesuE

GMT12 1,200 kg
GMT15 1,500 kg

Safetysystemstructure : _ L .
aRAagpAMEOAe 6aUel O408aAUAGAAE-

Photo Sensor
/Area Sensor Navigation

Photo Sensor

Safety Firstll
AR Cha0) BRGICT B0 (&

Ul AEG6 AU 6 @lapsdnsoy Rigit U M@ AaDEK AUAaA O @6 caoedCcEAT EaAcéeoavYoe 4ae

For the maximum safety, safety equipmésinstalled on forklift AGV. Three area sensors are installed to detect obstacle 360
aroundAGV. 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

EaOy O-UAT ElaserUUA 64 UCO @06 E
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GRAMMATO-L

"!T’TIF‘M”&‘

'Ii"
= ji'sm*:ur |
"!i"*@%ﬁ“- "L’—*‘ﬂ 1_!
=

v 7 d

d6r0 6 BeBsAalBnigA UA 6 4 &
~-EOOaAA6aE0OUVUAG-4n
ocxUAéa-oE&ae-
GelsS 2F ylL@A3aAlGA2
scanners to first identify and match permanent

features in the environment such as waptd|ars,
and machine.

aﬁOOUoéééaéax0600é@+mﬂwee

This navigation system can be easily installed ang
modified which comes with high accuracy#40mm
and maximum range of laser detection up to 4m




GRAMMATO-L

Swiss

BLUEBOTICS [ svis

Your Vehlcle Navigation Partner

20 YRS+ 4,000+ 1,000+

Who ISBluebotICS') OF NATURAL ANT DRIVEN END-USER

. o " FEATURE VEHICLES IN INSTALLATIONS
Bluebotic’A g 1 A A & NAVIGATION OPERATION

Bluebotics is the companystblished in Switzerland in 200&hich develomatural feature navigation technology (ANT)
in order to make AGVs easier to install and operate. ®verdecadeswe have helped companies to developre than
forty thounsandof ANT driven AGVs, automated forklifts and mobile robots.

CEaBcaede®d OAs ABAHA ADUBO6 WA

X
8 0 ¢

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,
automated forklifts or mobile robots driven by ANT lite*, no matter what a
vehicle's type, brand or kinematics.

Optional
!| vehicle pLC

i HE
L

' Optional
| ANT'server ]

> Simulate vehicles and missions Monitor your fleet in realtime
s > Schedule missions > Manage the charging of vehicles
pr— e Control traffic automatically S Interface with software (WMS/

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

Eheriet/ P

CANopen

Motor
contrallers

MOKARA AUTOMATION TECHNOLOGY 22



GRAMMATO-L

3-WHEEL FORKLIFT

Capacity  Lift height
GMT-1533L3F 1,500 kg 3,300mm
Max2,000kg Max6,500mm

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

4-WHEEL FORKLIFT

Capacity Lift height

GMT-2540L4F 2,500 kg 4,000mm
GMT-3045L4F 3,000 kg 4,500mm

Max 7,000kg Max7,000mm

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

> REACH TRUCK

Capacity  Lift height
GMT1550LRT 1,500 kg 5,000mm
GMT-2045LRT  2,000kg 5,400mm
Max2,000kg Max6,750mm
Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

STACKER

Capacity Lift height
GMT1433LSK 1,400 kg 3,300mm
Max 1,400kg Max 4,000mrmr

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

efihecayacCes ksl

03 MOKARA AUTOMATION TECHNOLOGY ruecol efiAe6ae dLoaddhdnd &



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

GMT2050LRS 2,000 kg 5,000mm
Max 2,400kg Max5,000mm

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

AGV PALLET

Capacity Max speed
PAL600 600 kg 50 m/min
PAL1000 1,000 kg 50 m/min
PAL1500 1,500 kg 50 m/min

Operator mode Manual / Auto
Navigation Laser scanner
Battery Lithium battery

UoAAxeiAedoayacCeeuEesl
i UoAAziAe 6ae daaddhdio & ¢
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Project Reference
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DELTA ELECTRONICS (THAILAND) PCL

Inspire the Nexi

HITACHI lel L truelbfc \ . NS-SUS ABELTA

T & =
SHARP INOAL PANDORA" uirrson INiTkon
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Project Reference

aisin J~ s Darsy <V Panasonic

AkzoNobel
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