TAP CHf KHOA HQOC DAI HOC VAN LANG BUi Quang Hoa va tgk

UNG DUNG CONG NGHE RFID TRONG VIEC XAC PINH VI TRi
CONTAINER TRONG CANG CONTAINER

THE APPLICATION OF RFID TECHNOLOGY IN IDENTIFYING THE POSITION OF
CONTAINERS IN CONTAINER PORT

BUI QUANG HOA™, NGUYEN NGQC HOA *”va PO VAN ANH**?

TOM TAT: Trong nganh vin tdi hang héa, cong nghé dinh danh diea trén song Radio
(RFID — Radio Frequency Identification) dd dwoc iing dung vao mét sé linh vuc rat hiéu
qua nhw: kiém sodt céng nhdn, phwong tién, hang héa ra vao khu vuc cang, dam bdo an
ninh cho container, kiém sodt phwong tién xép dé, dinh danh va xdc dinh vi tri
container, ... Xudt phat twr viéc khao sat nhu cau thuc té tai mot s6 cang thanh vién cua
Cang Sai Gon, nhom tdc gia da nghién ciru viéc ung dung cong nghé RFID trong khdu xdc
dinh vi tri container nham ndng cao ndng lyc quan 1y, giam chi phi, tang doanh thu va gép
phan thue hién chi truwong hién dai héa, céng nghiép héa cia Nha nwde. Bai bdo nay
nham cung cdp théng tin cac buéc nghién civu, két qua dat dwoe lam co sé cho viée xdy
dung gidi phdp qudn 1y cang container hodn chinh trén nén tang cong nghé RFID.

Tir khoa: cang container, dinh danh su dung song Radio, RFID, quan ly cang, van tdi.

ABSTRACT: In Logistics & Transportation Industry, the use of Radio Frequency
Identification (RFID) in a container port can lead to great benefits, including: improving
the efficiency of both the identification and the handling activities. From the actual
demands of some members of the Saigon Port, we studied the application of RFID
technology to identify container location to improve management capacity, reduce cost,
increase revenue. This paper intends to provide information on the research steps, results
achieved that can be a basis to develop a complete container port management solution
using RFID technology.

Keywords: container port, CYMS, management, RFID, transportation.

1. PAT VAN PE dat nudc. Mot trong nhitng chia khoa then

Trong giai doan hoi nhap va bung nd  chét dé giai quyét van dé do 1a viéc tmg
giao thuong ctiia Viét Nam hién nay, nganh  dung céng nghé hién dai vao quan ly. Cong
cong nghiép van tai container dimg truéc  nghé RFID duoc trinh bay van tat 1a viéc
co hoi cing véi thach thic vo cung 1én  gin chip (Thé - RFID Tag) thu phéat song
trong viéc dap ung nhu cau phét trién cia  Radio trén d6i twong dé quan ly da duoc
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g dung rat rong rdi trong nhiéu linh vuc
khac nhau trén thé gidi, trong d6 linh vuc
van tai container la mét trong nhiing linh
vuc c6 nhiéu nghién ctru va timg dung duoc
ap dung mang lai hiéu qua rat to 16n. Tuy
nhién, & Viét Nam cac nghién ctru vé linh
vuc nay la rat it. Van tai container la mot
quy trinh kha phtrc tap bao gdm nhiéu khau
v6i nhiing quy trinh, tha tuc chat ché. Qua
khao sat thuc t&, mot trong nhitng khau co
thé gay mat thoi gian, tic nghén cuc bo,
tiéu tén nhan luc, ning luong 1a khau xac
dinh vi tri container tai cac cang hay kho
bai container. Mic du hién tai, hdu hét cac
cang déu dau tu nang cip vé cong nghé,
phan mém quan 1y dé co6 thé nhanh chong
xac dinh chinh xéc vi tri container, nhung
nhin chung chua dat dugc két qua mong
mudn. Viéc tmg dung RFID xuyén sudt
trong tat ca cac khau co thé mang lai hi¢u
qua vo cung to 16n, nhung trong khuén kho
bai bao, nhom tac gia chi tap trung vao vigc
nghién cltru ung dung cong nghé¢ RFID
trong viéc xac dinh vi tri container dugc
xép do bang cic xe nang chup trong céac
kho bai tai cang. Phuong phap nghién ctru
la thyc hi¢n céc khao sat va thtr nghiém
thue té, xay dyng mo hinh, phan mém. Muc
ti€u cua nghién cuu la xac dinh tinh kha thi
cua cong ngh¢ RFID trong viéc xay dung
ph?m mém ban dd 3D, thoi gian thuc cho
phép ngay lap tirc xac dinh truc quan vi tri
ctia mot container bat ky.
2. THUC NGHIEM
2.1. Co sé caa viéc thue nghiém
2.1. Co sé caa viéc thue nghiém:

Viéc thuc nghiém duoc tién hanh tai
bdi container caa Cang Nha Rong — Khanh
Hoi duoc su gidi thiéu cua S Khoa Hoc va
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Coéng Nghé Thanh phé H6 Chi Minh va
su cho phép cua Lanh dao Cang Nha
Rong — Khanh Hoi.

Céc xe nang chup va container
duoc cang tao diéu kién cho muon khi
thir nghiém. T4t ca container 1a loai 20
feet va xép tbi da 3 hang, 3 cot, 3 tang.

Céc thiét bj RFID duoc st dung
trong nghién ctu nay bao gdm dau doc
(Reader), ang-ten (Antenna) va thé
(Tag) la loai Passive UHF RFID (902 —
928 MHz). Pham vi doc tir ang-ten dén
thé c6 thé diéu chinh dugc trong
khoang tir 2m dén 8m.

Céac container trong thuc nghiém
duoc coi nhu da dugc gan thé va khai
bao théng tin tai mot khau trude doé.
2.2. Nguyén ly ciia thuc nghiém

San bai chira container s€ duoc chia
thanh 9 6 (3 hang, 3 cot). Mdi 0 s&
dugc gan 1 thé dinh danh 6 tuong ng
véi 1 vi tri thuc trén ban dd. Viéc xac
dinh vi tri container dugc quy vé viéc
xac dinh dung 6 va ting cua container.
Mot dau doc dugc gén trén xe nang
chyp s& két ndi voi 2 ang-ten: Ang-ten
Al gin truéc gdm xe 1am nhiém vu
phéat hién vi tri 6 khi xe di chuyén;
Ang-ten A2 gin trén cdu chup lam
nhi¢ém vu phat hién container khi xe
giap va di chuyén container. Tang cua
container s€ dugc ndi suy theo nguyén
tic néu 1 6 da chira 1 container thi mot
container méi dua vao 6 d6 chic chin
phai ¢ trén tang 2 va tuong tu cho cac
tang khac.
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2.3. Cac thwe nghiém va két qua

Bang 1. Cac cong viéc thuc nghiém

TT Cac cong viéc chi yéu can thuc hién Két qua mong muon

1 LAp quy trinh thiét ké lip d:it phan cimg cho h¢
thong

- Khao sat vi tri lip dat the (RFID tag) trén container,
dé antenna trén xe ning chup dé& dang dinh danh duoc
container.

- Khao sét vi tri 1ap dat thé trén san dé xac dinh vi tri 6.
- Khéo sat vi tri lép dat antenna, reader trén xe nang
chup nhim ghi nhdn container (RFID tag, RFID
location) khi gip container. Khao sat vi tri 1ip dat may
POS md phong so d6 kho bai dang 3D dé tién cho tai
xé tim kiém hang hoa (container).

- Thiét bi duoc lip dat
trén phuong tién dam bao
an toan van hanh cua
thiét bi, tinh ning cia
thiét bi va tinh thim my.

- Antenna dam bao doc
duoc thé trén container
va thé vi tri.

2 Xay dung “Hé thong quan 1y vi tri container”

- Hé théng hién thi duoc
ban d6 3D, cho phép tim
kiém xac dinh vi tri d&

dang.

- X4y dyng phan mém quan 1y vi tri container theo ban
do 3D.

2.4. Két qua thuc nghiém Buoc 1: Chon loai thé phu hop
2.4.1. Cong vigc 01: Khao sat vi tri lap dat

thé (RFID tag) trén container dé antenna

Nhom nghién ciru di thir nghiém nhiéu
loai thé¢ khac nhau va xac dinh dong thé
InLine Ultra 6A798x cua hang HID — Thuy
S¥ 1a phu hop nhat v6i nhimg dic tinh k¥

trén xe nang chup dé dang xac dinh dugc
container (doc dugc RFID tag).
thuat nhu sau:

Bang 2. bac tinh k§ thuat the HID InLine Ultra 6 A798x

. InLine Ultra InLine Ultra InLine Ultra InLine Ultra
o InLine Ultra . .
Loai thé (6A7980) Plus Curve Slim Slim Plus
(6A7981) (6A7982) (6A7983) (6A7984)
Pic tinh vit ly
Kich thuée | 97mm X | 105mm X | 88mm X |1 97mm x 27mm | 105mm X
27mm X | 35mm x 15mm | 37mm X | x 10mm 35mm X
15mm 14.5mm 10mm
Niang 169 189 159 12g 14g
Chat liéu [ PC/ABS High | PC/ABS High [ PC/ABS High | PC/ABS High | PC/ABS High
vo Impact Impact Impact Impact Impact
Stainless Steel Stainless Stainless
Ring Steel Ring Steel Ring

Pac tinh moi trwong
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Murc do
bao vé

IP68 (20°C, Water Immersion for 24 Hours to 1m)

Communication Characteristics

Tan s6 902 MHz - 928 MHz

hoat dong

Kiéu Chip | Monza 4QT - 128 bit EPC, 512 bit user memory

Khoang Up to 8m on metal, plastic or | Up to 5m on metal, plastic or | Up to 8m on
cach doc wood (2W ERP, free space) | wood (2W ERP, free space) metal, plastic or

wood (2W ERP,
free space)

Nhom nghién ctiru di quyét dinh chon
loai thé HID InLine Ultra 6A7980 vi phu
hop voi yéu ciu va co gia ca thip nhét.

Hinh 1. Thé HID InLine Ultra 6A7980

Buoc 2: Chon vi tri gén thé

Nhom nghién ctru da thyc hién thu
nghiém gan thé trén nhiéu vi tri khac nhau
cta container sitr dung day rat nhua (treo &
ctra container) va bang keo 2 mat 3M
93015 dinh tét trén cac bé mit nhya, son
tinh dién va kim loai (dinh & moi vi tri cé
thé trén container). Theo yéu cau & trén,
ngoai viéc vi tri gan thé phai dugc doc tot
boi dau doc va phai dé& dang cho viéc gin
va thdo g& thé. Dudi day la hinh anh thu
nghiém vi tri gan thé:

2261
§2.200 15
ZZDD KGS

Hinh 2. Thuc nghiém gén thé trén container

Buoc 3: Thir nghiém doc thé tai cac vi
tri gin trén container: C4u hinh dau doc
(Reader Configuration); Loai dau doc:
Impind R420 UHF Reader; Ché d6 doc thé:
Single Target mode; Ché d6 moi trudng
doc: Hybrid; Cuong do phat: 27.5
dBm/max 31.5 dBm; B¢ nhay thu: -65
dBm/max -80 dBm; 01 Antenna LairdTech
$902 gén vao cong 01 cua dau doc.

Bing 3. Két qua thyc nghiém gén thé container

Khodn So | S0 lin D& dan
STT Vi tri oang Thoi tiét Bn | thanh | Tyl ,fans
cach . N gan/go
thi cong
1 Mit trén >=3m Nang 14 14 100% Kho
Mait trud , ~
2 at truoe >=3m Néng 18 18 100% D&
(ctra)
Canh bé , .
3 ant oeh >= 3m Mua/néing 24 6 25% R4t d&
(trai/phai)
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Két qua xdc dinh vi tri gdn thé t6i uu
cho container

Qua thuc nghiém, thé gfm & mat trén
va mit trude doc tot trong pham vi 3m véi
ty 16 100%. Nhung, thyc té viéc gin thé tai
mit trude dé dang hon va thé cling it ¢6 kha
nang bi va cham hu hdéng bdi container
khéc. Vi thé, vi tri gén thé duoc chon la
mat trudc — clra container.

2.4.2. Cong viéc 02: Khao sat vi tri 1ap dit
thé vi tri (location RFID tag) dé antenna
trén xe nang chup dé dang xéac dinh dugc vi
tri khi xe di chuyén trén san.

Buée 1: Chon loai thé phu hop

Nhoém nghién clru cling su dung cung 1
loai thé gin cho container 1a HID InLine
Ultra 6A7980 vi thé nay cling phu hgp voi
yéu cdu véi thé vi tri.

Buée 2: Xac dinh vi tri gan thé trén
san.

~3m

~“6m

~2.2m

Hinh 3. Céc vi tri thir nghiém gan thé vi tri

Thé duoc khao sat tai cac vi tri nhu
hinh trén (cac diém) bao gdm vi tri chinh
gitta 6, hai canh bén va chinh gita mat
trude 6. Thé duoc dé xuat gan chim xubng
mit san sao cho mit thé ngang bang voi
mat san. Tuy nhién, dé xuét do khong dugc
cang cho phép nén chi co thé dat thé 1én
mat san.
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Buoc 3: Thu nghiém doc thé tai cac vi
tri cia 6: Ciu hinh dau doc (Reader
Configuration); Loai dau doc: ImpinJ R420
UHF Reader; Ché d6 doc thé: Single Target
mode; Ché d6 méi truong doc: Hybrid;
Cuong do phat: 30 dBm/max 31.5 dBm;
Do nhay thu: -70 dBm/max -80 dBm; 01
Antenna LairdTech S902 gin vao cong 01
cua dau doc.
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Bang 4. Két qua thuc nghiém gin thé x4c dinh vi tri

. e ek S61an | S6 lan thanh .

STT Vi tri Khoang ciach Thoi tiet . A Ty 1€
thw cong

1 Chinh giita 6 >=5m Ning 15 10 67%

2 Mit bén >=5m Ning 12 6 50%

3 Mit trude >=5m Niéng 22 22 100%

Két qua xdc dinh vi tri gdn thé t6i wu
cho xac dinh vi tri 0

Qua thuc nghiém, thé gan & mat trudc
6 doc t6t trong pham vi 6-8m véi ty 18
100%. Nhimg vi tri khac hau nhu thé
khong doc khi co container nam tai 6. Vi
thé, vi tri gin thé trén san dugc chon Ia
chinh gifra mat trude cua 0.

2.4.3. Céng vigc 03: Khao sat vi tri lap dat
antenna, reader trén xe nang chup nham ghi
nhan container khi gap container. Khao st
vi tri 1ap dat may POS mé phong so d6 kho

bai dang 3D trén xe.
Buée 1: Thiét ké so @6 lap dat thiét bi
trén xe

Cép tin hidu/dir liéu
Céap ngudn
Al: Antenna 1l

A2: Antenna 2 (vi tri)

P: Mday POS

C: Cabinet (chira Reader + Wireless AP)
B: Battery (3c quy)

Hinh 4. So d6 lap thiét bi trén xe

Cac readers, antennas s& duoc gan 1én
can ciu chup theo so dd trén, mdi khi cau

chup di doi container, cac antennas s€ tu
dong ghi nhan dir li€u containerID -
locationID va ngay lap tc cdp nhat vé
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server thong qua hé thdng wifi trong kho
béi.

Bude 2: Thyc hién lap dat va két ndi
thiét bi: Cang khong cho phép dau ndi vao
hé théng dién cta xe vi viéc dau nbi phai
6 su hd tro tu van cla céc chuyén vién cia
hang, do c6 thé anh huong dén an toan nén
nhom nghién ctru st dung ngudn ic quy
riéng dé thir nghiém.

2.4.4. Céng vigc 04: Xay dyng phin mém
quan 1y vi tri container theo ban d6 3D

Bude 1: Phan tich thiét ké hé thong:
Viéc phén tich va thiét ké hé thdng sir dung
cong cu Sparx Enterprise Architect. Phan
mém dugc xdy dung trén nén tang cong
ngh¢ cua Microsoft voi cac modules nhu
Sau:

Bang 5. Chi tiét ky thuat md hinh module hé thong

STT Tén Module Tinh nang Cong nghé
- Két noi voi cac thiét bi dau doc trén xe -C#
1 Container Locator | - Két ndi véi céc wng dung clients trén cac xe - EF6
Server - Cap nhat va dap ung céc truy van vi tri thoi gian | - WCF 4
thuc cua clients - SQL Server
_y -C#
’ Container Locator | - K&t noi véi Server WPE
POS - Hién thi ban d 3D thoi gian thuc cho cac truy van |
én thi ban do ol g u Yy va _WPE 3D

Buée 2: Thi cong hé thong: Viéc thi
cong h¢ théng dugc thuc hién str dung cong
cu Visual Studio.NET 2015.

- Solution Explorer

@ o-seam|F =
Search Solution Explorer (Ctrl+))

¥ k|

+fa] Solution ‘&Sales.ContainerPort.Locatar' {5 projects)
b &[c#] ASales.ContainerPart.Locatar.Business
P &[] ASales.ContainerPort.Locator.Data
ASales.ContainerPort.Locator.Utils
b &Ep] Asales.ContainerPort.LocatornWef
4 v[c#] ASales.ContainerPort.Locator.Wpf

b &M Propetties

P =B References

4 Service References
B Classes

4 Images
b r

Hinh 5. C4u trdc Solution va cac Projects

Bude 3: Trién khai thir nghiém: Phan
mém da dugc cai dat trén Server va may
POS gén trén xe nang chup va thuc hién
thtr nghiém, tinh chinh trong thoi gian 10
ngdy tai cang. Viéc két ndi giira cac thanh
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phan cta hé thong dién ra thong sudt. Ban
dd 3D trén xe di cap nhat chinh x4c tat ca
cac vi tri sau cac di chuyén. Sau day 1a mot
sO giao dién chinh cta phan mém:

Kt qud tim koém
W& vin g
oo A1l 1

| _coooz a2
o003 A11 3
CO004 A2 1
cooos A1

Tim kim K] t d
i

M3 phiéu: Cang ty
i Thim mai T Tim kim T8 66 tim kiém
= oM™ Losi

%) Pidc POORT €6 3 Comminart)
5 COC1  030COOOODOOCCONOINN00201 20 fest

a0+

Hinh 6. Mot s6 giao dién phin mém vj tri thoi gian
thuc
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3. KET LUAN Tuy nhién, dé co thé 4p dung trong thyc té,
Trong pham vi bai bao, nhdm nghién  ¢on mot s6 vn @@ can cai tién. V6i nhitng

ctru da trinh bay tom tat cac bude thuc hién  thye nghiém nay, ching t6i mong muén

ing dung cong nghé¢ RFID dé xac dinh  cyng cdp mot tai liéu tham khao hitu ich

nhanh chong, truc quan vi tri cua container  cho nhitng doc gid quan tdm nghién ctu

trong kho bai cang container. Két qua cho  phimg (mg dung cua céng nghé RFID.

thdy, ung dung nay la hoan toan kha thi.
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