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GIO1 THIEU TONG QUAN FMS RTC

:i'echnology

FMS: TOI U'U HOA HIEU QUA VA TiCH HOP DA NEN TANG

> FMS (Fleet Management System): Nén tdng phan mém trung tdm diéu phdi va quan ly toan bd déi robot tu hanh (AMR) cung thiét bi ngoai vi.
> Phét trién bdi: Cong ty C6 phan RTC Technology Viét Nam.
> Thach thirc cét 181 FMS giadi quyét:
* Phirc tap trong quan ly ddi robot da dang tir nhiéu hing san xuat va thiét bi ngoai vi
 T6i wu hda hiéu suat va [0 trinh, tranh tc nghén trong van chuyén vat liéu.
* Pam bdo thich rng linh hoat v&i nhiém vu va tich hop lién mach véi cac hé théng cap cao (ERP, WMS, MES).
e Gidm sat va x{r ly su cd kip thoi, dong thoi tdi wu chi phi van hanh tdng thé.
> Vai tro & Gid tri: FMS ddng vai tro trung tam, diéu phdi va kiém soat cac yéu té cot 16i nhuw quan ly ban d6 van hanh, 1ap k& hoach nhiém vu,
phan b6 hang hoda va diéu khién thiét bi ngoai vi. H& théng dam bado hoat déng chinh xac, an toan va linh hoat.

ERP/WMS [SEEEEEEN
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GIO1 THIEU TONG QUAN FMS RTC
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VIDEO GI&1 THIEU PHAN MEM HE THONG QUAN LY ROBOT
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Tham khdo video tai déy
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https://www.youtube.com/watch?v=xqiObNw1Haw&list=PLgkPsVrLvxfCQrhH4aUDY7hdRNHXz1XxU&index=1

KIEN TRUC HE THONG RTC

Technology

LUONG THONG TIN
Cobot, Elevator,

Machine, Caller, lot,...

* Hé théng FMS tich hop sdu rong véi cac hé théng
quan ly cap cao va thiét bj thuc dia dé tao nén mot

quy trinh ty déng héa lién mach.
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* Thuc Thi & Phan Héi: FMS gtri tac vu chi tiét dén

Robot va lénh diéu khién dén Thiét bi ngoai vi.

e Tir Hé Thong Quan Ly Cap Cao: Lénh van hanh tir With WCS \
ERP/OMS va WMS t6i WCS. | |
X Ly & Piéu Phéi (FMS): FMS ti€p nhan yéu cau Jpper | Fleet i

' ' - ERP/OMS/ M |
' . ’ : anagement :

tlr WCS, lap ké hoach nhiém vy, diéu phoi robot va WIS : Syster?\ :
giao ti€p thiét bi ngoai vi thong qua WCS. system Without WS i

Thong tin trang thai duwgc FMS thu thap va phan

héi nguoc lai.

o - - —
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KIEN TRUC HE THONG

LUONG THONG TIN

Order No. Material No. Quantity Batch Operation
01 0001 10pcs aaa-0001 Outbound
02 0002 20pcs bbb-0002 Inbound
Order No. Recommended bin No. Work station Task No.
01 1000010110101 Outbound station A A-01
02 1000020210202 Inbound station B B-01
Task No. Goods No.  Shelf location Destination direction Work station location
A-01 100001 10, 20 90 degree 2,7
B-01 100002 20, 33 180 degree 2,3

¥

RN

Task No. GoodsNo. Shelf location Destination direction Work station location AGV
A-01 100001 10, 20 90 degree 2,7 3001
B-01 100002 20, 33 180 degree 2,3 3002
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KIEN TRUC HE THONG

Wifi, Cab lan

_________________________

Map Server(Slam)

FMS AMR Plugin

Wifi

Database Server

- e e e e e e e e —

N Fleet Management System ,

_____________________________________________________________
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Wifi, Cab lan
Use WCS Wifi, Cab lan

VDAS5050
Standard

TCP/IP

Rest Api
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Other Robot

IPLUS Mobot

RTC
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Special Mobie

Robot

Custom Mobie
Robot

Bin Tranfer
Robot

Conveyor Mobie
Robot

Towing Mobie

Robot

Forklift Mobie
Robot




KIEN TRUC HE THONG
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Robot Communication Protocols
@ N

MQTT

N

-

Integrated Robot Brands

IPLUS Mobot

VDA5050 Standard <
TCP/IP

o
@«— REST API

TCP/IP
| TCP/IP |nk Robot

Special Mobile Robot Special Mobile Robot
Custom Mobile Robot Bin Transfer Robot

Conveyor Mobile Robot

Tonveyor Mobile Robot
Forklift Mobile
Forklift Mobile Robot

Latent Mobile Robot

J
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U’NG DUNG THU'C TE wf RTC
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Trong M6i trwd'ng San xuat:

Diéu phdi cac loai AMR khac nhau van
chuyén nguyén vat liéu, ban thanh
pham gilra cdc cdng doan san xuét,
tich hop véi hé théng MES dé tu ddng

héa luéng.
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U’NG DUNG THU'C TE RTC
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Trong Kho Van & Logistics:

Quan ly d6i robot da dang thuc hién cac nhiém vu nhap kho, xuat kho, di

chuyén ndi b, t8i wu hda vi tri lvu trir va ludng hang hda qua tich hgp WMS.

= I-I A “_M"-E“JF- W BT Wt R —=t
Nt ":_'?'?ﬁ NN A T u_a” xu_f _
- e e —-- e e e --- )

- 8 -
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U’NG DUNG THU'C TE

Két ndi véi Thiét bi Ngoai vi:

FMS két n6i va diéu khién da dang thiét bi ngoai vi théng qua WCS va Blockly (vi du:
thang may, clra tw dong, thiét bi goi hang, canh tay robot, bang tai) dé tao ra cic giai

phap ty dong héa toan dién.
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THUAT TOAN FMS %& RTC

FMS Algorithm Service FMS Basic Service

Lap K& Hoach Cho
Puong Di

Sap Xép Nhiém Vu

Quan Ly & Tich Hop
Thiét Bj

Cai bat Nhiém Vu

Thong Minh & Hé Thong
o . @ Giam Sat & Diéu Khién Van
S e LT Hanh Truc Tiép

Q o Q o o

E-commerce Manufacturing Food&Medicine Shoes&Clothing Express&Logistics
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THUAT TOAN FMS RTC
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Toi Uu Héa Ké Hoach Nhiém Vu (Task Optimization):

¢ Phan cong nhiém vu théng minh: FMS diéu phéi cdc nhiém vu vdi cdc mire d6 wu tién khac nhau, ddm bdo cic nhiém vu quan trong duoc xt ly truée.
e Tuyén dwong toi wu: Thuat todn FMS lién tuc 1ap ké hoach tuyén duwdng hiéu qua nhat cho tirng robot va cho toan bd doi robot dé téi da hda hiéu
suat chung.

25.00

) o | B TaskNo. | Sending time | Priority
- -3 | TASKID1 | 9:00 1(low)
) by ﬁ TASKID2 | 9:02 99(high)
A
Giai thich: Giai thich: Giai thich:
* Phéat hanh nhiém vu tir may 1 dén * Phat hanh nhiém vu tir may 1 dén * C6 2 nhiém vu trong hang cho
may 2 may 2 * Nhiém Vu 1 wu tién 13 1 thoi gian tao 13
« AChiphil0+2+35+2+5=54 e Pudng A va B cé cung d6 dai 9:00
B Chiphi25+2+10=37 « Ayéucau 2 luot ré va Byéu cau 1 * Nhiém vy 2 vu tién la 99 thoi gian tao la
K&t qua phan bd: Nhiém vu dwoc giao cho B lwot ré J:02
Két qua phan bd: Nhiém vu dwoc giao cho B Két qua phan bo: Nhiém vu 2 duoc thyc hién trudc
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THUAT TOAN FMS RTC
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Toi Uu Héa K& Hoach Nhiém Vu (Task Optimization):
« X ly bat thwérng linh hoat: Khi phat sinh diéu kién bat thudng (vi ’)
~ s . w
du: 16i robot, tac nghén), thuat toan sé tu dong kich hoat chuyén
ddi hodc phan cdng lai nhiém vu dé duy tri luéng céng viéc khéng v
bi gian doan.

¢ Diéu hwéng linh hoat: Néu tuyén duwdng khéng thé thuc hién

dugc do chwdng ngai vat hodc tac nghén, hé thdng s& tu dong

diéu chinh hodc Ién ké hoach lai tuyén duong.
Gidi thich:
* Phat hanh nhiém vu tir mdy 1 dén may 2
va thuc hién bdi phuong tién A.

» Phuong tién B bj tac ngh&n bat thuong
trén dudng dén 1.

K&t qua phan bd: Lap k& hoach lai tuyén duwong
1-4-2-3 dé dén may 1.
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THUAT TOAN FMS RTC
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Diéu phadi Traffic tai vung giao nhau(Trafific schedule):

* Ngan xung dot vung giao nhau:

Khi mét phuong tién d3 & trong nga tuv (dang thuc hién path segment conflict zone), hé théng sé tam khoa (lock) khu vire nay, dirng tat ca cac

phuwong tién khac cé y dinh di vao.

0 Vung Ving
Viung . .
giao nhau giao "ha*A giao n{‘
5 [ ' § , —>
ll'I ‘. I 1 i \
8- —8 B . — @
! ] 3 <
—‘—)\\ /, \‘\ ,” l \\\ /,; ‘
™ 17 AN | OR\
Waiting Waiting N Waiting

Giai thich:
n e . _ Giai thich: Giai thich:
* Phuong tién A khi tién vao "Vung giao
nhau" * A dira khoi "Vung giao nhau" * Adirakhoi "Vung giao nhau"
* Hé théng traffic diéu phéi dirng hoat * Néu Ccé mitc wu tién cao hon, C * Né&u B cé mirc vu tién cao hon, C s&
déng clia robot B va C cho dén khi A dugc diéu phdi di trudc B. di chuyén vé waiting point dé B di
roi khoi vung. chuyén trudec.
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THUAT TOAN FMS wf RTC
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Diéu phdi Traffic tai vung giao nhau(Trafific schedule):

* Ngan xung dot khi di chuyén trong vung:
V@i cac khu viee cé dia hinh hep vi du nhu hanh lang, chi cé thé setup dwoc 1 doan duwdng di chuyén duy nhat.

FMS sé& diéu ph6i dé chi c6 1 phuong tién di qua tai 1 thoi diém.

Poan dwong Bpan dwong
hanh lang chung hanh lang chung
| | | | \ | | | |
e e ~ - iy — — e ~
I I: I i _
I I I
3= {0+ O
| | |
| i | —J |
S o o o e e o e e o e e e e e — ” W s e A e e e e e = e e -

Giai thich: Giai thich:
* Phuong tién D dang di chuyén doc trén doan duong * Sau khi D di chuyén hoan toan ra khdi khu vue hanh lang,
hanh lang, FMS diéu phdi E vao trang thai chd va dé D E nhan lénh tiép tuc 16 trinh di chuyén cuta né.

tiép tuc di chuyén.
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THUAT TOAN FMS RTC
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Linh hoat dinh tuyén AGV/AMR:

* Duwa theo trang thai mang tai (pallet):

Né&u robot dang mang pallet -> wu tién dinh tuyén ngén nhat,

han ché dirng ché > dam bao hiéu qua van chuyén.

Giai thich:

* Phuong tién C di chuyén dén lay pallet va mang vé kho

* Sau khi 1y duoc pallet, FMS dua vao kich thudce cha pallet
dé dinh tuyén.

* Khi cé hang, phuong tién C cé wu tién cao, phuong tién B

\
1 1
can phai di chuyén vé Waiting point dé C di chuyén trudc -> 45_3_,7 4‘_3_57
Tranh duoc va cham khi ca B va C cung di chuyén. | N / Mang pallet
vé kho

* NE&u phuong tién B cé wu tién cao hon, FMS sé dinh tuyén vé kho
dé C di chuyén tuyén dudng khac.
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THUAT TOAN FMS %g RTC

Quan Ly Nang Lwong Toi Uu (Optimal Energy Management)

* FMS cho phép cau hinh ngudng sac (vi du: nguwdng sac tdi thiéu, ngudng sac khi ranh rdi).
* HO trg ché do sac tw dong dé t6i wu hda thoi gian hoat ddng cla robot.
* Dam bao an toan sac.

1
a N

Idle charging zone:
AMR does not charge actively

Idle charging zone:
Automatically charges when AMR has no task

Immediate charging zone:
AMR immediately charges

. J
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QUAN LY VA VAN HANH HE THONG FMS RTC
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g& FMS .21 m Building Operation Analytics O £ K

o 7 V4 oA .4 n )Y .4 RTC_test Robot  RobotDetail e s e e e el e e ey el e e el e e e ©‘ ®‘ L. ‘:). ::. 0.
Giam Sat & Diéu Khién Van Hanh Tryc Tiép e BT rr err

e Gidm sat Trwc quan: Hién thj trang thai

X 4 @ & =« s s s 8 = 3+ @+ + e e = B 2 s s T o+ o+ o+ o2 e e = = = = .
robot & ban db theo thai gian thyc. TP rrr P e rr e r Py
* DPiéu khién Linh hoat: Quan ly Iénh van -.
chuyén, diéu khién robot thi cong. +eo—t—+—+4+—+—+—t+t+——+—+—t+——+—t+——

o o~ I oS00 -® - ofo oo ®® - - - -

» Kiém soat & Phan tich: Canh bao 16i va ghi R N E B S
] N NS @ e+ o e+ o s e s s s s »

nhan lich si hoat dong.
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QUAN LY VA VAN HANH HE THONG FMS

Quan Ly Ban D6

* Map Editor: Giao dién chinh dé thuc hién cac thao
tac lam viéc vdi map, noi ban cé thé st dung cac
tool céc chirc nang nang cao dé cai dat dwong diém
gilp robot c6 thé hoat dong theo dung layout.

* Map Code & Map Slam: Map code dong vai tro lam
khoa tham chiéu chung, lién két t&i cac thanh phan
dit liéu khac nhau cia badn d6 bao gdbm: Map data,
Map slam. Map Slam 13 ban d6 duoc tao ddng théng
qua cong nghé SLAM, duoc thu thap bdi robot trong
qua trinh di chuyén thuyc té& khi thue hién quét map.

* Thiét 13p Vung An toan (Range Safety): Thiét 1ap cac
vung an toan trén cac dudng di chuyén cla robot

trong map dang hoat dong.

wd
=

FMS .21

@ Map Editor
Map Management

showRoomRTC
Task Management
Robot Management*

Goods Management:

wcs

22  Permission Manag

FMS Configuration

x
Position

&

Pose
Road
Curve

Draw

(<< N<N<N<N< N

map
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QUAN LY VA VAN HANH HE THONG FMS

Quan Ly Nhiém Vu (Task Management)

Phan nay gitp quan Iy cac nhiém vy mau, task el ——
setting va task template cta hé thong phuc vu _Rdinin it
cho viéc str dung trong task order. o o
B e ol STT  Range Safety Name
S e |
* Task Template: M3u dinh nghta san mét chudi —
@ Robot Management~

cac budc nhiém vu (sub tasks) ma robot sé
thuc hién theo thir tu, cé thé cau hinh linh
hoat theo yéu ciu cu thé cla tirng quy trinh -
van hanh.

* Sub Task Template: Dinh nghia cho tirng loai
hanh dong mau cu thé ma robot cé thé thuc

hién trong mot nhiém vu.

Confidential RTC TECHNOLOGY VIETNAM.,JSC - Hotline: 0981264068

3 front_1

Goods Management”
wces =
Permission Manag.» <

FMS Configuration

- Website: www.rtctech.vn

Monitor

i Map Slam W Range Safety »
Type Front (mm) Back (mm)
2D 1000 1000
2D 12000 12000
2D 1000 0

WwWw.agv-smart.com

Building Operation

Left (mm)

1000

12000

0

Analytics

Right (mm)

1000

12000

o

High (mm)

1000

12000

0

RTC

Technology
=
A&l A
Radius (mm) Action
1000 £ Edit i Delete
12000 £ Edit M Delete
0 £ Edit W Delete

(1]




QUAN LY VA VAN HANH HE THONG FMS

Quan Ly Robot

* Robot Management: Quan ly cic cai dat
robot c6 trong hé théng cling nhu cac
robot dang co.

* Robot Model: Dinh nghia cac thong s6 ky
thuat co ban cla tirng dong robot (hdng
san xudt, kich thudc, khd nang tai, téc d6
di chuyé&n, cdm bién ho trg, v.v.).

» Robot: Hién thj va cai dat danh sach cac
robot cu thé dugc két ni va quan ly trong

hé théng.

‘i@_ FMS .21

ISI Map Management ~
= Task Management ~

[E Task Template

| [ sub Task Template
@ Robot Management~
Goods Management”
= WCSs k4
&u  Permission Manag.y

£ FMS Configuration

i Map Editor X i Map Code X

STT Sub Task Name

1 Move

2 Pick

3 Drop

4 Charging

5 uncharging

™ Map Slam x

Monitor Building

W Range Safety x

move

pick

drop

charging

uncharging

W Task Template X

Confidential RTC TECHNOLOGY VIETNAM.,JSC - Hotline: 0981264068 - Website: www.rtctech.vn - www.agv-smart.com

Operation Analytics

@ Sub Task Template

Description

move to pose

=
O o®
Action Robot

move

Type: move | Block: SOFT

pick

Type: pick | Block: HARD

drop

Type: drap | Block: HARD

startCharging

Type: requets | Block: SOFT

stopCharging

Type: requets | Block: SOFT

RTC

:i'echnology




QUAN LY VA VAN HANH HE THONG FMS RTC
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Quén Ly’ Robot ‘ﬁg; FMS .2 Monitor Operation Analytics M EE ¥ey
W Map Editor X
ISI Map Management
showRoomRTC @ ® o)
* Goods Management: Quan ly cac gia hang ciing =
@ Robot Management~
nhu cac loai hdp co trong hé théng. T "
N
* Goods & Goods Template: Danh sach cac don vi s v
& Permission Manag..¥
hang héa cu thé, tham chiéu tir Goods Template. g |
v
x o e A A
Goods Template la khuén mau dinh nghia cau — o<
X Y
’ N o . R 2 ~ . L / ¢ |4 | [
trdc va dac diém chung cua mot loai hang hoa, e e—————
1 1 11 1 |
glup chuin héa dCI’lIéU SRS B8 somsal
* Box: Cau hinh cac loai hop mau duwoc st dung
v 74 N ® " x
trong cac Goods Template, co thé gan cho nhiéu
Y s N A ~ Road
template hang hoda tuy theo nhu cau lvu trir. cue
Draw
map &
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QUAN LY VA VAN HANH HE THONG FMS

Quan Ly Tich Hop WCS

* WCS (Warehouse Control System): bdng vai
tro diéu phdi va kiém sodat toan bd qud trinh
van chuyén, lwu trit trong kho bang cach két
ndi va diéu khién cic robot cung cac thiét bj
ngoai vi. WCS la cau néi gitra FMS va cdc hé

théng quan ly cip cao (WMS, MES,..).

* Blockly: Giao dién lap trinh kéo-tha truc quan

cho phép ngudi dung thiét 1ap quy trinh diéu

phai va logic x( Iy cdc nhiém vu, ho trg tao
lubng cong viéc ty ddng cho AMR/AGV va

tuwong tac vdi thiét b.
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‘ﬁg; FMS .i2. Monitor

(]

RTC
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Building Operation Analytics M ':'E A

W Map Editor x W Goods x @ Goods Template x @ Box X W Account x @ Roles @ FMS Configuration x W callBox x W Blockly >
Map Management ~

e (G o () EDEDED o
Robot Management™
module
Goods Management variable
© WCs ~ basic
move
Call Box
*
Blockly fvanc:
Permission Manag.¥
FMS Configuration
<
Q@
Q




QUAN LY VA VAN HANH HE THONG FMS RTC
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‘ﬁgA FMS .21 Monitor Operation Analytics m EE jol

W Map Editor X W Goods X W Goods Template X W Box X
#€s  Map Management ~

Y= Task Management v +Add

Quan Ly Phan Quyén va Nang Cao

@ Robot Management~ STT Box Name Description Type Length (mm) Width (mm) Height (mm) Weight (mm) Radius (mm) Action
e 2 Q4 Z N - A Goods Managem... 2 Ed i Delete
° Pe rmission M an age me nt : K iéem so at va t h i et 1 Box C A small plastic box for electronics Plastic 15000 120000 15000 15000 90000 £ Edit i Delete
N “ A R N Sae 2 BxB A heavy-duty box for industrial use Metal 100000 50000 30000 25000 180000 £ Edit @ Delete
lap quyén truy cap cho tirng nguoi dung, F—
Box 3 Box A A standard box used for packaging Cardboard 15000 15000 15000 1500 0 £ Edit il Delete
? ? \ N ~ \ x n
dam bao an toan hé thong va ho trg van
= wes b 4 test ok Carton 1200 1200 1200 1200 1200 £ Edit i Delete

h é n h t h eo dl] n g va I t rb . fity RemissknManagsy 5 35000 15000 25000 3200 5000 £ Edit

Box D A box for fragile items with foam protection Packaging carton

£3  FMS Configuration

° Advanced Setting: Cu ng Cé,p Ca,c tuy Chon 6 testll ee Carton 200 2000 2000 20001 2000 £ Edit i Delete
Cé,u h\lnh Chuyén Séu dénh ChO qUén trl 7 3333 11111 carion 1234 1234 1234 1234 1234 £ Edit i Delete
vién/ky sw, nham tinh chinh cac hanh vi va

théng sé hé théng.
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QUAN LY VA VAN HANH HE THONG FMS

Phan Tich Di¥ Liéu & Téi U'u Héa Hiéu Suat

Nhip tén file pdf

* Phan tich Chuyén sau: Cung cap cong cu danh gia hiéu
suat va tdi wu héa quy trinh téng thé.

* Performance: Thong ké hiéu suat robot, hiéu qua
nhiém vy, ti |& hoat dong lién tuc, giup diéu chinh tan
suat san xuat.

* Power Analytics: Théng ké ndng lwvgng dién tiéu thy
cta AMR theo thoi gian, gidp t6i wu hoa chi phi va phan
b6 st dung hop Iy.

* Maintenance: Théng ké trang thai, lich sir bao tri,

théng bao thoi gian can bdo tri thiét bi.
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THANKS FOR
YOUR COOPERATION

RTC TECHNOLOGY VIET NAM.,JSC

*HANOI: 1st Floor, Zone P, Hateco Apollo Building, 70 Street, Xuan Phuong Ward, Hanoi City, Vietnam.
0 *BAC NINH: 1-8/0TM1, O Cach Hamlet, Yen Phong Commune, Bac Ninh Province, Vietnam.

*HAI PHONG: Seoul Eco Home Urban Area, An Duong Ward, Hai Phong City, Vietnam.

*HO CHI MINH: No. 26, Street 2, Phu Huu Residential Area, Long Truong Ward, Ho Chi Minh City, Vietnam.

@Factary: Dan Phuong Industrial Cluster Phase 2, Dan Phuong Commune, Hanoi City, Vietham.
@ Hotline: 0981 264 068 @ Email: info@rtc.edu.vn

@ Website: www.rtctech.vn - www.agv-smart.com - www.rtctechnology.com.vn - www.rtc.edu.vn

@ 70x code: 0106845021
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