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NHIEM VU PE TAI

1. Noi dung va cac yéu cau can giai quyét trong nhiém vu dé tai tét nghiép
(vé Iy luan, thuc tién, cac sd liéu can tinh toan va cac ban vé).

.........................................................................................
.........................................................................................

.........................................................................................

.........................................................................................
.........................................................................................
.........................................................................................
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3. Dia diém thyc tap tét nghiép.
Pai phat thanh va truyén hinh Hai Phong

CAN BO HUONG DAN PE TAI TOT NGHIEP

Nguwdi hwéng din thie nhit:

Ho va tén : Nguyén Huy Diing.
Hoc ham, hoc vi: Ki su.
Co quan cong tac : Truong Pai hoc Dan lap Hai Phong.

Noi dung huéng dan

.............................................................................................

........

..............................................................................................
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Ngwoi huéng dan thir hai:

Ho va tén

........

........

........
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ba nhan nhiém vu BPTTN ba giao nhiém vu DTTN
Sinh vién Ngueoi hirong dan
Hdai Phong, ngay ....... thang....... nam 2010.
HIEU TRUONG

GS.TS.NGUT Tran Hiru Nghi

PHAN NHAN XET TOM TAT CUA CAN BQ HUONG DAN
1. Tinh than thai d6 cia sinh vién trong qu4 trinh lam dé tai tot nghiép:

.........................................................................................
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2. Panh gia chat luong caa dd &n (o véi ndi dung yéu cau da dé ra trong
nhiém vu B.T.T.N trén cac mat ly luan, thuc tién, tinh toan so liéu...):

.........................................................................................

.........................................................................................

.........................................................................................

Hdi Phong, ngay ....... thang........ nam 2010.

Can b huéng din
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PHAN NHAN XET TOM TAT CUA NGUOI CHAM PHAN BIEN

1. DPanh gia chit luong d¢é tai tét nghiép vé cac mat thu thap va phan tich sb
liéu ban dau, co so 1y luan chon phuong an tbi uu, cach tinh toan chat luong
thuyét minh va ban vé, gia tri Iy luan va thyc tién dé tai.

.........................................................................................
.........................................................................................
.........................................................................................

.........................................................................................

.........................................................................................

.........................................................................................
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Hdi Phong, ngay ....... thang....... nam 2010.

Ngudi chAm phan bién

LOI NOI PAU

Ngay nay, v&i su phét trién manh mé caa khoa hoc ki thuat. Dic biét
trong linh vuc dién tir vién thong da tao nén mot dong luc thuc day va phat
trién cac nganh cong nghiép khac nham phuc vu va dap tmg duoc nhu cau cua
con ngudi trong cudc sdng. Con ngudi VGi su tro gilp cia may moc, nhiing
cong cu thong minh da khong phai tryc tiép lam viéc, hay nhiing cong viéc
ma con nguoi khong thé lam dugc vai kha nang cua minh ma chi viée diéu
khién ching hay chdng lam viéc hoan toan ty dong da mang lai nhiing loi ich
hét strc to 16n, giam nhe va téi wu hoa cong viéc. Vai sy tién bo nay da dap
tmg duoc nhitng nhu cau cua con ngudi trong cudc sdng hién dai ndi chung
va trong sy phat trién hon nira cia nhitng ung dung trong viéc nghién cuau,
phaét trién ctia khoa hoc ki thuat ndi riéng.

Déi véi nhitng sinh vién dién tir chlng ta thi viéc nghién ctu, tim hiéu
cac dic tinh caa céng nghé nhan dang ddi tuong bang séng vé tuyén RFID c6
¥ nghia thuc té hét sic quan trong. N6 khong nhiing trang bi cho ching ta

nhitng kién thirc su rong hién dai ma con tao cho chung ta nhimg ki ning
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lam viéc trong linh vuc dién ti vién thong dé theo kip véi su phat trién cua
khoa hoc ki thuat ngay nay khi tét nghiép ra truong.

Trong suét thoi gian qua, véi nhitng kién thire duge hoc & trudng cling
Vvéi sy giup d& cua thiy Nguyén Huy Diing, em di sau nghién ctu, tim hiéu va
khao sat cac dac tinh cia cong nghé nhan dang ddi twong bang séng vo tuyén
RFID. Tuy d& tai khong phai 1a méi nhung hiéu dugc nd va ang dung cua né
c¢6 y nghia hét stc thiét thuc. N6 chinh 1a co sd dé thiét ké nhitng hé thong tu
dong hoéa don gian, ciing nhu nhitng hé thdng phirc tap dugc (ng dung rong
rdi trong khoa hoc va doi song.

Do kién thiic con han ché, cong véi thoi gian tich Iy chua nhiéu nén
ban d6 an nay khong tranh khoi thiéu s6t va mot sé noi dung chua dugc chi
tiét, mong cac thay co gio gop y va théng cam.

Em xin chan thanh cam on thay Nguyén Huy Diing cing céc thay c6 da
tan tinh huéng dan va tao diéu kién tot trong qua trinh hoc tap cling nhu qua

trinh hoan thanh ban d6 &n nay.
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Chuong 1 :
TONG QUAN VE CONG NGHE RFID

1.1 CONG NGHE RFID VA QUA TRINH PHAT TRIEN :
1.1.1 Giéi thiéu vé cong nghé RFEID:
Cong nghé RFID (Radio Frequency Identification) cho phép mot thiét

bi doc théng tin chira trong chip khdng can tiép xc truc tiép ¢ khoang cach
xa, khong thuc hién bat ky giao tiép vat Iy nao hoic giita hai vat khong nhin
thay . Cong nghé nay cho ta phuong phéap truyén , nhan dit liéu tir mot diém
dén mot diém khac.

K§ thuat RFID st dung truyén thong khong day trong dai tan séng vo
tuyén dé truyén dir liéu tir cac tag(thé) dén cac reader (bo doc). Tag c6 thé
duoc dinh kém hoic gan vao doi tugng duoc nhan dang chang han san pham,
hop hoic gia ké (pallet). Reader scan dir lidu cua tag va gui théng tin dén co
s& dir liéu c6 luu trit dix liéu cua tag. Vi du : céc tag c6 thé duoc dat trén kinh
chan gié xe hoi dé hé théng thu phi duong c6 thé nhanh chong nhan dang va
thu tién trén cac tuyén duong.

Dang don gian nhat dugc sir dung hién nay 1a hé théng RFID bi dong
lam viéc nhu sau: reader truyén mot tin hiéu tan sé vo tuyén dién tir qua anten
ctia né dén mot con chip. Reader nhan thdng tin tro lai tir chip va gai nd dén
may tinh diéu khién dau doc va xu ly thong tin lay dugc tir chip. Céc chip
khong tiép xtic khong tich dién, ching hoat dong bang cach st dung ning
luong nhan tir tin hiéu dugc gui boi reader.

1.1.2 Lich sir va qua trinh phat trién :

- Nam 1897: Guglielmo Marconi phét hién ra song radio, tao nén tang dé
phat trién RFID.
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- Nam 1937: phong thir nghiém nghién ceu Naval U.S phat trién hé
théng xac dinh Friend — or — Foe (IFF) cho phép nhitng dbi twong thuoc vé
quén ta véi quan dich.

- Trong sudt thap nién 50: cha yéu dung trong quan doi, phong LAB
nghién ciru, cac doanh nghiép 16n va nhitng thiét bi nay cé gié rat cao va kich

thudc 1on.

242 Interrogator 253 Transponder Savi Fixed Roader SaviTog ST-654,
SR-650, Interrogator  Transponder

urmpondet v savwenl foet to Actve g waghs s th
Tha Britah Admighy feoder waghs 4 pownds
Regrodurmd bum o popmr by ety Prex Moscs Courmyy of Sow Techrology

Hinh 1.1 : Thiét bi IFF (trai) va thiét bi RFID (tich cuc) hién dai ngay nay

- Cubi thap ki 60 dau thap ki 70: nhiéu cong ty nhu Sensormatic and
Checkpoint Systems gigi thiéu nhitng san pham méi it phtc tap hon va tng
dung rong rai hon do cong nghé dugc tich hop trong IC, chip nhé lap trinh
dugc. Cac cong ty bat dau phat trién thiét bi giam sat dién tor dé bao vé va
kiém ké san pham nhu quan 4o trong ctra hang, sach trong thu vién. Hé thdng
RFID thuong mai ban dau nay chi la hé théng Tag 1 bit gia ré dé xay dung,
thuc hién va bao hanh. Tag khong doi hoi nguon pin (thu dong) dé dang dat
vao san pham va thiét ké dé canh bao khi tag dén gan bo doc, thuong dit tai
16i ra vao dé phét hién su c6 mat cua tag.

- Subt thap ki 70: nghién ctiru va phat trién nhiing dy an dé tim cach dung
IC dya trén hé théng RFID. C6 nhiéu tng dung trong cong nghiép tu dong,
xac dinh tha vat, theo ddi luu thong. Tag c6 dic diém: bo nhé ghi dugc, toc

dd doc nhanh hon va khoang cach doc xa hon.
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-Pau thap nién 80: duoc 4p dung trong nhiéu tng dung: dat tai duong
ray & My, danh dau tha vat trén ndng trai & chau Au. Hé thong RFID con
ding trong nghién ctiru dong vat hoang da danh diu cac loai thi quy va nguy
hiém.

-Pau nam 1990: xuét hién nhiéu hé thong thu phi dién ti, tiéu chuan hoa
cac dic tinh ki thuat nhu tan s6 hoat dong va giao thuc giao tiép phan cang.

- Cubi thé ki 20: phét trién nhanh trén pham vi toan cau.

o M§: tao ra hé thong xac nhan va ding ki Texas instrument (TIRIS).

e Chau Au: phat minh céng nghé lién quan dén viéc xac dinh thé théng
minh.

- Cudi nhitng ndm 90 dau nim 2000: EPCglobal duoc thanh 1ap va hd tro
hé théng ma san pham dién tir (Electronic Product Code Network EPC) va hé

théng nay da tré thanh tiéu chuan cho xac nhan san pham tu dong.

1.2 THANH PHAN CUA MOT HE THONG RFID :

Communication Infrastructure
Reader
Tag Antenna
Software
System
Reader Controller
Sensor/Annunciator/
Actuator

Hinh1.2 : So @6 khéi ciia mét hé théng RFID
Mot hé théng RFID 1a mot tap hop cac thanh phan ma né thyc thi giai
phap RFID. Mot hé théng RFID bao gém céc thanh phan sau :
- Thé (Tags) : 1a mot thanh phan bat budc dbi véi moi hé théng RFID.

Bao gom: chip ban dan nho va anten thu nho trong mét sé hinh thize dong goi.
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- Piu doc (Reader) : 1a thanh phan bt budc, thuc hién viéc doc, ghi dit
liéu 1én Tag, giao tiép voi may chi.

- Angten (Antena) : 1am nhiém vu btc xa, thu séng dién tir va gia céng
tin hiéu.

- Mach diéu khién (Controller) :1a thanh phan bat budc, tuy nhién hau
hét reader mai déu c6 thanh phan nay gan lién véi ching. Cho phép cac thanh
phan bén ngoai nhu con ngudi, chuong trinh may tinh giao tiép diéu khién cac
chttc ning cua reader, annunciator, co cau chap hanh két hop véi reader.

- Cam bién (sensor), co' cAu chap hanh (actuator) va bang tin hiéu
dién bao (annunciator) : hd tro xuat va nhap caa hé théng.

- Méay chia va hé thong phan mém : vé mat i thuyét, mot hé thong
RFID c6 thé hoat d6ng ma khong can thanh phan nay. Thuc té, mét hé thong
RFID gan nhu khong c6 ¥ nghia néu khéng cé thanh phan nay.

- Co s& ha tang truyeén thong : 1a thanh phan bat buoc, né 1a mot tap
goém ca 2 mang c6 day va khdng day va cac bo phan két ndi tuan tu dé két ndi
cac thanh phan d liét ké ¢ trén véi nhau dé ching truyén véi nhau hiéu qua.

1.3 PHUONG THUC LAM VIEC CUARFID :

Mot hé thong RFID c6 ba thanh phan co ban: tag, dau doc, va mot may
cha. Mbi tag dugc 1ap trinh véi mot nhan dang duy nhét cho phép theo ddi
khong day d6i twong hodc con nguoi dang gin tag d6. Boi vi cac chip duoc str
dung trong tag RFID c6 thé giir mot s6 lugng 16n dir lidu, ching cd thé chia
thong tin nhu chudi s6, thoi dau, hudng dan cau hinh, dir liéu ky thuat, so
sach y hoc, va lich trinh. Ciing nhu phat song tivi hay radio, hé théng RFID
cling str dung bén bang thong tan sb chinh: tan sé thap (LF), tan sb cao (HF),
siéu cao tan (UHF) hoic song cuc ngan (viba). Cac hé thdng trong siéu thi
ngay nay hoat dong ¢ bang thong UHF, trong khi cac hé thong RFID cil sir
dung bang thong LF va HF. Bang théng viba dang dugc dé danh cho céc tng

dung trong tuong lai.
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Cac tag c6 thé duoc cap ngudn béi mot bo pin thu nho trong tag (cac
tag tich cuc) hodc boi reader ma nd “wake up” (danh thtc) tag dé yéu cau tra

101 khi tag dang trong pham vi (tag thu dong).
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Hinh1.3 : Hoat dong gitra tag va reader RFID

Tag tich cuc doc xa 100 feet tinh tir reader va c6 thé 1a tag RW (véi bo
nhé dugc viét 1én va x6a nhu mot 6 cing may tinh) hoic 1a tag RO. Tag thu
dong c6 thé duoc doc xa reader 20 feet va c6 bd nhé RO. Kich thudc tag, gia
ca, dai doc, do chinh xac doc/ghi, téc do dir lidu va chirc ning hé thdng thay
d6i theo dic diém néu ra trong thiét ké va dai tan hé thong FRID sir dung.

Reader gom mot anten lién lac véi tag va mot don vi do dién tir hoc da
dugc ndi mang voi may chi. Pon vi do tiép séng gitta may chua va tat ca cac
tag trong pham vi doc cta anten, cho phép mot dau doc lién lac déng thoi voi
hang tram tag. No cling thuc thi cac chirc nang bao mat nhu ma hoéa/ giai ma
va xé&c thuc nguoi ding. Reader c6 thé phat hién tag ngay ca khi khong nhin
thay ching. Hau hét cac mang RFID gém nhiéu tag va nhiéu dau doc duogc

ndi mang véi nhau béi mot may tinh trung tam, hau nhu thuong 1a mot tram
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lam viéc gon dé ban. May chu xir Iy dit liéu ma céc reader thu thap tir cac tag
va dich n6 giira mang RFID va cac hé théng cong nghé théng tin 16n hon, ma
noi d6 quan ly day chuyén hoic co s& dir liéu quan ly co thé thuc thi.
Middleware 1a phan mém néi hé théng RFID véi mot hé théng 1T quan Iy
ludng dit liéu.

1.4 CAC UNG DUNG CUA RFID :

RFID duoc ung dung trong cac linh vuc :

- Bao mat, an ninh :

eDiéu khién truy nhap : khda va cac thiét bi cé dinh.

eQuy trinh quan .

eChéng trom : trong viéc kinh doanh budn bén.

o¢RFID trong viéc xtur phat.

- Gidm sat :

e Day truyén cung cap : diéu khién kiém soéat trong cac nha kho.

eNguoi hoac suc vat : tré em, bénh nhén, van dong vién, gia suc, thd
kiéng.

e Tai san : hanh Ii trén may bay, hang hoa, thiét bi.

- Hé thng thanh toan dién tu

e Luru thong : hé thdng thu phi tu dong.

e \/é vao cong.

e Thé tin dung.

Sinh vién: Tu Hiru Thang - Lép AT1001 18



Cong nghé nhdn dang doi twong bang séng vo tuyén RFID

Chuong 2 :
THE RFID (TAG RFID)

2.1 CAU TAO VA PAC PIEM CUA TAG :
2.1.1 CAu tao cua Tag:

Hinh 2.1 : Mét sb Tag tiéu biéu

Tag (thé) RFID 1a mot thiét bi c6 thé luu trir va truyén dir liéu dén mot

reader trong mot méi trudng khdng tiép xtc bang séng vo tuyén. Tag RFID

mang dit liéu vé mot vat, mot san pham (item) nao d6 va gan 1én san pham

d6. Mi tag c6 cac bd phan luu trix dit liéu bén trong va cach giao tiép vai dir

liu do.

Thong thudng mdi tag RFID ¢6 mot cuon day hodc anten nhung khong

phai tat ca déu cd vi chip va nguén niang luong riéng.

2.1.2 Cac kha ning co ban:

Vi tag RFID ¢0 2 hoat dong co ban la:

-Gin tag : bat ki tag nao ciing duoc gan 18n item theo nhiéu céch.

-Poc tag : tag RFID phai c6 kha ning giao tiép théng tin qua song radio

Nhiéu tag con ¢ mot hoidc nhiéu dic diém sau
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-Kill/disable : nhiéu tag cho phép bd doc ra Iénh cho nd ngung céc chirc
nang. Sau khi tag xac dinh chinh xac “kill code”, tag sé khong dap tng lai bo
doc.

-Ghi 1 lan (write once) : véi tag dugc san xuat co dit liéu ¢ dinh thi cac
dir liéu nay duoc thiét 1ap tai nha mdy, nhung véi tag ghi 1 1an dir liéu cua tag
c6 thé duoc thiét 1ap mot 1an boi nguoi dung sau d6 dir liéu ndy khong thé
thay doi.

- Ghi nhiéu Ian (write many) : nhiéu tag cd thé dwoc ghi di liéu nhiéu lan.

- Anti — collision : khi nhiéu tag dit canh nhau, bd doc s& kho khan dé
nhan biét khi nao dap tng cua mot tag két thlic va khi nao bat ddu mot dap tng
mai. Vi tag anti — collision s& nhan biét duoc thoi gian dap tmg dén bo doc.

- M4 hda va bao mat : nhiéu tag c6 thé tham gia vao cac giao tiép c6 mat
ma, khi d6 tag dap ung lai bo doc chi khi cung cp dang password.

2.1.3 Dic diém vat Ii:

Tag RFID mang dit liéu duoc gan 18n san pham c6 hinh dang va kich

thudc khac nhau va dit trong moi truong 1am viéc khac nhau, tag co thé duogc
phan loai theo hinh dang va kich thudc. Hon nita tag c6 thé duoc tao thanh tir
nhiéu kiéu dit liéu khac nhau. Mot vai diac diém vat I

- Tag hinh clc 4o hoic dia 1am bang PVC, nhya thong thuong c6 16 &
gitra dé moc. Tag nay bén va cd thé sir dung lai duoc.

- Tag RFID c0 hinh dang nhu thé tin dung con goi la cac thé théng minh
khong tiép xuc.

- Tag nho gan vao cc san pham nhu : quan 4o, dong hd,... Nhiing tag
nay c6 hinh dang chia khda va chudi khoa.

- Tag trong hop thuy tinh cé thé hoat dong trong cac méi trudng dn mon

hozc chat long.
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2.1.4 Tan s6 hoat dong:

Tan sb hoat dong 1a tan s6 dién tir ma tag dung dé giao tiép hoic thu
dugc nang lugng. Phd dién tir ma RFID thuong hoat dong 1 tan sé thap (LF),
tan sd cao (HF), siéu cao tan (UHF) va vi séng (Microwave). Vi hé thng
RFID truyén di bang song dién tir, ching ciing dugc diéu chinh nhu thiét bi
radio. Hé théng RFID khong duoc gay can tré cac thiét bi khac, bao vé cac

ring dung nhu radio cho cac dich vy khan cap hoac truyén hinh.

Khoang tan s6 RFID

Tén Khoang tan so Tan s6 ISM

LF 30300 kHz <135 kHz

HF 330 MHz 6.78 MHZ, 13.56 MHz, 27.125 MHz,
40.680MHz

UHF 300 MHz - 3GHz 433.920 MHz, 869 MHz, 915 MHz

Vi song >3 GHz 2.45 GHz, 5.8 GHz, 24.125 GHz
(Microwave)

Trong hoat dong, tan s6 RFID thuc té bi giGi han bai nhitng muc tan s6
nam bén phan Industrial Scientific Medical (ISM). Tan sé thap hon 135kHz
khong phai la tan s6 ISM, nhung trong khoang nay hé théng RFID dung
ngudn ning luong tir trudng va hoat dong ¢ khoang cach ngan vi vay nhiéu

phat ra it hon tai tan s6 khac.

Khoang doc cia tan sé

Tén Khoang cach doc lon Céc wng dung
nhat cho tag thu déng
LF 50 cm Xac dinh thd nudi va nhiing item doc
& khoang céch gan
HF 3m Cong vao c4c tda nha
UHF 9m Hop hoac ké
Vi song >10m Phéan loai xe hoi

(Microwave)
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Gan day tag UHF giam gia din dén viéc st dung tag trong céc ng
dung tang 1én khi truéc d6 tag LF va HF duoc dung cha yéu. Tuy nhién tag
UHF khéng dugc ding thay thé cho tag LF trong kiéu tag cdy hoic tag vi
song trong cac tng dung khoang cach I6n (khoang cach doc hon 10m).

2.2 PHAN LOAI TAG :
Cac tag RFID c6 thé duoc phan loai theo hai phwong phap khac nhau.

Danh sach sau trinh bay viéc phan loai thir nhat, dya trén viéc tag co chta
ngudn cung cap gan bén trong hay 1a duoc cung cap bai reader:

- Thu dong (passive)

- Tich cuc (Active)

- Ban tich cuc (Semi — active, cling nhu ban thu dong semi — passive)
2.2.1 Taq thu dong :

Loai tag nay khong c6 ngudn bén trong, sir dung ngudn nhan duoc tir

reader dé hoat dong va truyén dir liéu duogc luu trir trong né cho reader. Tag
thu déng c6 cau trac don gian va khdng c6 cac thanh phan dong. Tag nhu thé
c6 mot thoi gian song dai va thuong cd suc chiu dung véi diéu kién moi
truong khac nghiét.

Chang han, mét sb tag thu dong c6 thé chiu dung cac hoéa chat gam
mon nhu acid, nhiét d6 1én tdi 400°F (xap xi 204°C) va nhiét do cao hon nita.
Déi voi loai tag nay, khi tag va reader truyén théng véi nhau thi reader ludn
truyén trudc réi méi dén tag. Cho nén bat budc phai co reader dé tag co thé
truyén di liéu caa no.

Tag thu dong nho hon tag tich cuc hoic tag béan tich cuc. N6 ¢ nhiéu
pham vi doc, it hon 1 inch dén khoang 30 feet (xap xi 9 m).

Tag thu dong cling ré hon tag tich cuc hoac ban tich cuc. Thé thdng
minh (smart card) la mét loai tag RFID thu dong, ngay nay n6 duoc sir dung

rong rai trong cac linh vuc khac nhau (chang han nhu huy hiéu ID). Di liéu

Sinh vién: Tir Hizu Théng - Lép HDT1001 22



Cong nghé nhdn dang doi twong bang séng vo tuyén RFID

trén tag nay duoc doc khi n6 gan reader. Tag nay khong can phai tiép xuc voi

reader trong qua trinh doc.
Tag thu dong bao gém nhiing thanh phan chinh sau :
- Vi mach (microchip)
- Anten

b
W

l—Tag Amenna

Hinh 2.2 : Céc thanh phan cia mét tag thu déng
2.2.1.1 Vi mach :

Modulator

Antenna Connection

il

Power Control/Rectifier

Logic +—

—|

Antenna Connection —
Clock Extractor

Memory —

Hinh 2.3 : C4c thanh phan chinh ciia mét vi mach
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Trong do6 :

- B§ chinh luu : (Power control/rectifier) : chuyén ngudn AC tir tin hiéu
anten cua reader thanh nguon DC. N6 cung cap ngudn dén céc thanh phan
khac cua vi mach.

- May tach xung : (Clock extractor) : rut tin hiéu xung tur tin hiéu anten
cua reader.

- B9 diéu ché (Modulator) : diéu chinh tin hiéu nhan duoc tir reader. Pap
g cua tag dugc gan trong tin hiéu da diéu ché, sau d6 n6 duoc truyén tro lai
reader.

- Pon vi logic (Logic unit) : chiu trach nhiém cung cap giao thic truyén
gitra tag va reader.

- Bo nhé vi mach (Memory) : dugc dung luu trir dir liéu. B nhé nay
thuong dugce phan doan (gém vai block hoic field). Addressability c6 nghia 13
c6 kha nang phan tich (doc hoac ghi) vao bd nhé riéng cia mot vi mach caa
tag. Mot block nhé cuaa tag c6 thé gitr nhiéu loai dix liéu khac nhau., vi du nhu
mot phan cia dir liéu nhan dang d6i twong dwoc gan tag, cac bit checksum
(chang han kiém tra 16i CRC) kiém tra do chinh xéc cua dit liéu duogc truyén
v.v... Su tién bo cua ki thuat cho phép kich thuéc caa vi mach nho nho dén
mutrc nho hon hat cat. Tuy nhién, kich c& cua tag khong dugc xac dinh bai
kich thudc vi mach cua né ma bai chiéu dai anten cua no.
2.2.1.2 Anten :

Anten cia tag dugc dung dé lay nang lugng tir tin hiéu cua reader dé
lam tang sinh lyc cho tag hoat dong, gui hoac nhan di liéu tir reader. Anten
nay dugc gan vao vi mach. Anten 1a trung tam d6i vai hoat dong cua tag.

C6 thé c6 nhiéu dang anten, nhat 1a véi tan sé6 UHF va thiét ké mot
anten cho mot tag 1a ca mot nghé thuat. Chiéu dai anten twong Gng Véi budc
séng hoat dong cua tag. Mot anten ludng cuc bao gom mot day dan dién

(chang han d6ng) ma né bi ngat ¢ trung tdm. Chiéu dai téng cong cua mot
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anten ludng cuc bang ntra budc song tan sé dugc ding nham tbi wu ning
lwgng truyén tir tin hiéu anten cua reader dén tag. Mot anten ludng cuc bao
gom hai cuc, c6 thé giam duge do nhay chuan truc cua tag (tag’s alignment
sensitivity). Reader cd thé doc tag ndy & nhiéu hudng khac nhau. Folded
dipole bao gém hai hoic nhiéu day dan dién dugc ndi song song nhau va mdi
day bang nira chiéu dai budc song cua tan sé dwoc dung. Khi hai day dan
duoc cudn vao nhau thi folded dipole dugc goi la 2-wire folded dipole. Loai

3-wire folded dipole bao gém ba day dan dién duoc néi séng song nhau.

ole,
< .
L = 1/2 the Wavelength i

Dipole Antenna

Dual Dipole Antenna

[ = 1
» %

L = 1/2 the Wavelength

2-Wire Folded Dipole Antenna

olo,

X

L = 1/2 the Wavelength
3-Wire Folded Dipole Antenna

Hinh 2.4 : Cac loai anten luéng cuc
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Chiéu dai anten cua tag thuong 16n hon nhiéu so véi vi mach cua tag vi
vay no quyét dinh kich c& vat ly cua tag. Mot anten cd thé duogc thiét ké dya
trén mot s6 nhan té sau day:

- Khoang cach doc cua tag vai reader.

- Hudng cd dinh cua tag d6i voi reader.
- Huéng tly y cua tag d6i voi reader.

- Loai san pham riéng biét.

- Van tbc cua dbi tuong dugc gén tag.

- Do phan cuc anten cua reader.

Nhitng diém két ndi gitra vi mach cua tag va anten 1a nhiing két ndi yéu
nhat cia tag. Néu co bat ky diém két ndi nao bi hong thi xem nhu tag khong
lam viéc duoc hodc co thé hiéu suat 1am viéc giam dang ké. Anten duoc thiét
ké cho mot nhiém vu riéng biét (nhu gan tag vao mot hop) cé thé hoat dong
kém hon khi thyc hién nhiém vy khac (nhu gin tag vao mét item riéng 1é
trong hop). Viéc thay d6i hinh dang anten mot cach tu dong (chang han giam
hoac gap nd lai) khong phai 1a mot y tuong hay vi diéu nay co6 thé lam mat
diéu hudng tag, dua dén hiéu suat ciing giam theo. Tuy nhién, mot s6 ngudi
biét ho s& phai lam gi dé c6 thé giam anten cua tag dé mat diéu hudng né
(chang han nhu khoan mét I8 & tag) va that su 1am ting kha ning doc cua tag.
2.2.2 Tag tich cuc :

Tag tich cuc c6 mot ngudn nang lugng bén trong (chang han mot bo

pin hoic co thé 1a nhitng ngudn ning lugng khac nhu str dung nguén ning
lugng mat troi) va dién tir hoc dé thuc thi nhirng nhiém vu chuyén dung. Tag
tich cuc s dung ngudn ning luong bén trong dé truyén di lidu cho reader.
N6 khong can ngudn nang lugng tir reader dé truyén dit liéu. Thanh phan bén
trong gom bo vi mach, cam bién va cac cong vao/ra dugc cip ngudn boi
ngudn nang lugng bén trong no. Vi vay, nhitng thanh phan nay c6 thé do duoc

nhiét d6 xung quanh va phét ra di liéu nhiét do chuan. Nhitng thanh phan nay
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c6 thé sir dung dix liéu nay dé xac dinh cac tham sé khac nhu han str dung cua
item dugc gan tag. Tag ¢ thé truyén théng tin nay cho reader (cing véi ti
dinh danh duy nhit cia né). Ta c6 thé xem tag tich cyc nhu mot may tinh
khong day véi nhitng dic tinh thém vao (chang han nhu mot cam bién hoic
mot bd cam bién).

Déi véi loai tag ndy, trong qua trinh truyén giira tag va reader, tag luén
truyén trudc, réi méi dén reader. Vi sy hién dién cua reader khong can thiét
cho viéc truyén di liéu nén tag tich cuc c6 thé phat dir liéu cua nd cho nhiing
vung lan can no tham chi trong ca truong hop reader khéng co ¢ noi do. Loai
tag tich cuc nay (truyén di liéu lién tuc khi c6 ciing nhu khong o reader hién
dién) cling duoc goi la may phat (transmitter).

Loai tag tich cuc khac & trang thai ngu hodc ngudn yéu khi khdng co
reader. Reader danh thirc tag nay khoi trang thai ngu bang cach phat mot Iénh
thich hop. Trang thai nay tiét kiém ngudn ning lugng, vi vay loai tag nay co
thoi gian séng dai hon tag tich cuc duoc goi 1a may phat ké trén. Thém nita 1a
vi tag chi truyén khi dugc tham van nén sé nhiéu RF trong moi trudng ciing bi
giam xudng. Loai tag tich cuc nay duoc goi 1a mot may phat/may thu hoac
mot bo tach séng-tag co thé hoat dong ¢ ché d6 may phat va may thu. Tag nay
chi truyén khi dugc reader tham van. Tag ¢ trang thai ngu hodc nguon giam
khi khong dugc reader tham van. Vi vay tat ca tag nay cé thé duoc goi la
transponder. Khoang cach doc cua tag tich cuc 1a 100 feet (xap xi 30.5 m)
hoac hon nira khi may phét tich cuc cua loai tag nay duoc dung dén.

Tag tich cuc bao gom nhiing thanh phan chinh sau :

- Vi mach (microchip).
- Anten.
- Cung cap ngudn bén trong.

- bién tur hoc bén trong.
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2.2.2.1 Nguon niing lwong bén trong :

Tat ca céc tag tich cuc déu mang mot nguén ning luong bén trong dé
cung cap ngudn va truyén di liéu. Néu sir dung b pin thi tag tich cuc thuong
kéo dai tudi tho tir 2 dén 7 nam tuy thudc vao thoi gian séng cua bo pin. Mot
trong nhitng nhan té quyét dinh thoi gian sdng caa bo pin 1a toe do truyén dit
lieu cua tag. Néu khoang cach d6 cang rong thi bo pin cang ton tai 1au va vi
thé thoi gian séng cua tag ciing dai hon. Chang han, tag tich cuc truyén mdi
lan vai gidy. Néu ting thdi gian nay dé tag cd thé truyén mdi lan vai phit hoic
vai gio thi thoi gian séng cta bo pin duoc kéo dai. Cam bién va bo xur ly bén
trong sir dung ngudn nang lugng co thé 1am giam thoi gian sdng caa bo pin.

Khi b pin trong tag tich cuc hoan toan phong dién thi tag ngung truyén
thong diép. Reader dang doc nhitng théng diép nay khong biét bo pin cua tag
c6 bi chét hay Ia san pham dugc gan tag bién mat khoi pham vi doc cua no trix
khi tag truyén tinh trang pin cho reader nay.
2.2.2.2 Dién tir hoc bén trong :

bién tir hoc bén trong cho phép tag hoat dong nhu mot may phat va cho
phép né thuc thi nhitng nhiém vy chuyén dung nhu tinh toan, hién thi gié tri
cac tham sb dong nao dé, hoic hoat dong nhu mot cam bién, v.v... Thanh
phan nay ciing c6 thé cho phép chon lua két ndi véi cac cam bién bén ngoai.
Vi vay tag cd thé thuc thi nhiéu nhiém vu théng minh, tly thuoc vao loai cam
bién dwoc gan vao. NGi cach khac thi pham vi 1am viéc cua thanh phan nay
hau nhu v6 han. Vi vay kha ning 1am viéc va kich thudc cua thanh phan nay
tang thi tag ciing ting kich thudc. CO thé ting kich thudc voi diéu kién 1a nd
c6 thé duoc trién khai (nghia 13 duoc gin dung cach vao ddi tuong can duoc
gan tag). Diéu ndy mudn néi cac tag tich cuc c6 thé dugc tng dung rong réi,

c6 mot sb hién nay khong con.
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Connections for
External Sensors RF Module

\

|| _1-On-board Power Supply (Battery)

Microchip

) On-board Electronics

Active Tag

Connections for ) )
External Sensors . Microchip

|

Antenna —-11-

\

On-board Power Supply (Battery)

On-board Electronics

/

Semi-active Tag

Hinh 2.5 : Tag tich cwc va Tag ban tich cuc.
2.2.3 Tag ban tich cuc :

Tag bén tich cuc 6 mot ngudn nang luong bén trong (chang han 1a bo

pin) va dién tir hoc bén trong dé thuc thi nhiing nhiém vu chuyén dung.
Ngudn bén trong cung cap sinh luc cho tag hoat dong. Tuy nhién trong qua
trinh truyén dir liéu, tag ban tich cuc st dung nguon tir reader. Tag ban tich
cuc dugc goi la tag ¢ hd tro pin (battery-assisted tag).

Déi véi loai tag ndy, trong qua trinh truyén giita tag va reader thi reader
lubn truyén trudc roi dén tag. Tai sao sur dung tag ban tich cuc ma khéng sir
dung tag thu dong? Bai vi tag ban tich cuc khéng stir dung tin hiéu cua reader
nhu tag thu dong, né tu kich dong, no co thé doc & khoang cach xa hon tag
thu dong. Boi vi khong can thoi gian tiép nang lugng luc cho tag bén tich cuc,
tag c6 thé nam trong pham vi doc cua reader it hon thoi gian doc quy dinh
(khdng gidng nhu tag thu dong). Vi vay néu ddi tugng duoc gan tag dang di
chuyén ¢ toc d6 cao, di liéu tag c6 thé van duoc doc néu sir dung tag bén tich
cuc. Tag ban tich cuc ciling cho phép doc tét hon ngay ca khi gan tag bang

nhitng vat liéu chin tan sb vo tuyén (RF-opaque va RF-absorbent). Su c6 mit
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cua nhitng vat liéu ndy c6 thé ngan khong cho tag thu dong hoat dong ding
dan dén viéc truyén dir liéu khong thanh cong. Tuy nhién, day khong phai 1a
véan dé kho khan déi véi tag ban tich cuc.

Pham vi doc cua tag béan tich cuc c6 thé 1én dén 100 feet (xdp xi 30.5
m) véi diéu kién 1y tuong bang cach sir dung mé hinh tan xa da duoc diéu ché
(modulated back scatter) trong UHF va song vi ba.

Viéc phan loai tag tiép theo dya trén kha nang hd tro ghi chép dix liéu :

-Chi doc.(Read only)

-Ghi 1 lan, doc nhiéu lan.(Write once, read many)

-boc — Ghi.(Read — Write)
2.2.4 Tag Read Only (RO) :

Tag Read Only (RO) c6 thé duoc lap trinh (tic 12 ghi dit liéu 18n tag

RO) chi mét lan. Dit lidu c6 thé duoc luu vao tag tai nha may trong IGc san
xuat. Viéc nay duoc thuc hién nhu sau: cac fuse riéng 16 trén vi mach cua tag
duoc luu cb dinh bang cach st dung chim tia laser. Sau khi thyc hién xong,
khong thé ghi d¢ dir liéu 1én tag duoc nita. Tag nay duoc goi la factory
programmed (Iap trinh tai nha may). Nha san xuat loai tag nay s& dua di liéu
1én tag va ngudi str dung tag khdng thé diéu chinh dwoc. Loai tag nay chi tét
d6i voi nhiing ung dung nho ma khong thuc té déi véi quy mé san xuat Ion
hoac khi dit liéu cua tag can dugc 1am theo yéu cau cua khach hang dua trén
ung dung. Loai tag nay duoc stir dung trong cac ung dung kinh doanh va hang
khong nho.
2.2.5 Tag Write once, Read many (WORM) :

Tag Write Once, Read Many (WORM) ¢6 thé duoc ghi dit liéu mét lan,

ma thuong thi khong phai dugc ghi boi nha san xuat ma boi ngudi sir dung tag
ngay llc tag can duoc ghi. Tuy nhién trong thuc té thi c6 thé ghi duoc vai lan
(khoang 100 lan). Néu ghi qua sé lan cho phép, tag c6 thé bi pha hong vinh vién.
Tag WORM dugc goi la field programmable (1ap trinh theo truong).
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Loai tag nay cd gia ca va hiéu suat tét, cd an toan di liéu va la loai tag phd
bién nhét trong linh vuc kinh doanh ngay nay.
2.2.6 Tag Read Write (RW) :

Tag RW c6 thé ghi dit liéu dugc nhiéu lan, khoang tir 10.000 dén

100.000 lan hoac c6 thé hon nita. Viéc nay dem lai loi ich rat 16n vi dix liéu c6
thé dugc ghi bai reader hoic bai tag (néu 1a tag tich cuc). Tag RW gdm thiét
bi nhé Flash va FRAM dé luu ditr liu. Tag RW duoc goi la field
programmable hoic reprogrammable (c6 thé 14p trinh lai). Sy an toan dit liéu
la mot thach thie doi vai tag RW, thém vao nira la loai tag nay thudng dat
nhat. Tag RW khong duoc st dung rong réi trong cac ang dung ngay nay,
trong tuong lai c¢6 thé cong nghé tag phat trién thi chi phi tag giam xuéng.
2.2.7 Mét s6 kiéu Tag khac :

2.2.7.1 Tag SAW : (Surface Acoustic Wave)

Tag SAW hoat dong & tan sé vi song nhu tag tan xa nguoc va khdng co
bo xir If, tag SAW c6 thé ma hda thong sb tai thoi diém san xuit. Anten bén
trai & bén bo nhan xung vi song tir bo doc va cap cho né bo chuyén doi cam
bién xen k& (khéi & phia bén trai). Bo chuyén d6i bao gom mot ap dién sé
rung khi n6 nhan dugc xung vi séng. Nhitng rung dong nay tao ra song am di
chuyén qua tag, tac dong véi nhitng miéng phan xa (& bén phai). Tag SAW
hoat dong & ché do giao tiép SEQ.

Hinh 2.6 : Tag SAW.
Tag SAW khac véi cac tag dua trén vi mach. Tag SAW bat dau xuit

hién trén thi truong va co thé dugc s dung rong rii trong tuwong lai. Hién tai
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thi thiét bi SAW duoc sir dung trong cac mang dién thoai té bao, tivi mau,
V.V...

Tag SAW sir dung séng RF ning lugng thap hoat dong trong bang tan 1SM
2.45 GHz. Khdng giéng nhu cac tag dua trén vi mach, tag SAW khéng can
ngudn DC dé tiép sinh luc hoat dong cho no truyén di liéu. Sau day 1a hinh
trinh bay cach hoat dong cua loai tag nay.

Tag SAW bao gém mat anten ludng cuc dugc gan vao may bién ning
interdigital (IDT) duoc dat trong nén ap dién (piezoelectric substrate) duoc
lam bang lithium niobate hozc lithium tantalate. Mot dong dién cuc riéng lé
nhu nhithg dong phan xa (duoc 1am bang nhém hoic khac axit trén nén) duoc
dat trén nén. Anten dit mot xung dién vao IDT khi nd nhan tin hiéu RF cua
SAW reader. Xung nay phat sinh séng bé mat (surface) con goi la séng
Raleigh, thuong di duoc 3.000 m dén 4.000 m trén gidy trén nén d6. Mot sb
song nay duoc phan xa trd lai IDT boi nhitng dong phan xa (reflector), viéc
nghi dugc thu boi nén nay. Cac séng phan xa tao thanh mét mé hinh duy nhit,
duogc xac dinh boi cac vi tri phan xa, miéu ta dir liéu caa tag. Cac song nay
thuong duoc chuyén do6i thanh tin hiéu RF trong IDT va dugc truyén lai
reader qua anten cua tag. Reader giai ma tin hiéu nhan duoc dé doc dit liéu
cua tag.

Tag SAW c¢6 nhitng vu diém sau :

- Str dung ning luong rat thap vi nd khong can nguon DC dé tiép sinh
luc hoat dong.

- CO6 thé gan tag vao nhiing vat liéu chan song vo tuyén nhu kim loai
hoac nudc.

- C6 pham vi doc 16n hon tag vi mach hoat dong trong cing bang tan
(2.45GHz).

- C6 thé hoat dong tin hiéu v tuyén ngan trai nguoc voi tag (can thoi

hiéu tin hiéu tir reader dén tag dai hon nhiéu).
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- Viéc doc c6 ti Ié chinh xac cao.

- Thiét ké don gian.

- Khéng can giao thuc phong ngira dung do (anti — collision protocol).
Giao thuc ngira dung d6 chi can thuc hién ¢ reader thay vi ¢ ca reader va tag
nhu & tag vi mach.

- Céac SAW reader it xay ra nhiéu véi cac SAW reader khac. Tag SAW
rat tot, 1 lua chon duy nhat trong mét s6 hoan canh nao d6 va ciing duoc sir
dung rong rai trong twong lai.
2.2.7.2 Tag Non—RFID :

Khéi niém gan tag va truyén vo tuyén 1D duy nhat cia no dén reader

khdng phai 1 viing séng danh riéng. Cé thé sir dung céac loai truyén vo tuyén
khac cho muc dich nay. Chang han c6 thé sir dung song siéu &m hoic séng
hong ngoai déi vai viéc truyén thong giira tag voi reader.

Viéc truyén siéu am co vu diém 1a khong gay ra nhiéu véi thiét bi dién
hién c6 va khong thé xuyén qua tuong. Vi thé nhiing hé théng gan tag siéu am
c6 thé duoc trién khai trong bénh vién ma noi d6 k¥ thuat nhu thé nay co thé
cuing ton tai vai thiét bi y té hién c6. Thém nira 14 reader siéu am va tag phai
nam trong cing phong reader doc duoc dir liéu cua tag. Piéu nay gilp dé
kiém soat tai san.

Tag hong ngoai sir dung anh sang dé truyén dix liéu dén reader. Vi anh
sang khong thé xuyén qua tudng nén tag va reader hong ngoai phai dat trong
cung phong dé truyén véi nhau. Néu c6 vat can nguon sang cua tag thi tag
khong con truyén véi reader nita (day 1a mot nhugc diém).
2.2.7.3 Tag mét bit EAS :

Tag giam sat dién tir (Electronic Article Surveillance) la loai tag tiéu

biéu cho muc dich chdng trom. Sach thu vién hay cac bang video cho thué co
thé duoc gan tag EAS theo dang mong hoic nhdn. Tham chi nhiéu tag dugc
thiét ké dé cd thé 1am hong san pham néu san pham bi di chuyén trai phép

hoac bi trom.
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Tag EAS con duoc goi 1a tag “1 bit” vi chung c6 truyén thong tin theo
1 bit. V6i 1 bit thi chi biét duoc c6 su hién dién cua tag hay khong. Néu phét
hién tag thi tra loi 1a “1” hoac “yes”. Nguoc lai thi tra 1oi “0” hodc “no”. Tag
EAS Ia loai tag don gian nhat va gia ré.

Tag EAS khdng c0 vi chip va bo nhé luu tri, la loai tag thu dong dung
kiéu diéu ché thich hop cho nhiing kiéu bd ghép va tao ra cac ki ty dac biét dé
bo doc nhan biét dugc. CO rat nhiéu kiéu bé ghép cd sén cua tag EAS. Tag
EAS tao ra dap (ng theo nhiéu kiéu khac nhau.

Vi tag EAS cam ung thi don gian, mach dién cong huong tao ra mot
dién ap trén cuon day cua bo doc. Bo doc quét tan sb trong trudng cia nd va
cho phép diéu chinh nhiing 15i nho caa tag. Con véi truong hop tag EAS tan
xa nguoc thudng ding tai tan s6 vi séng, mot diode tao ra mot tan sé diéu hoa
co ban, tan sé nay duoc diéu ché theo kiéu ASK tao ra nhitng mau khac nhau.
Tat ca tag cuia mot kiéu riéng biét c6 mau gidng nhau, vi vay khong chi tao ra
mét 1D duy nhat. Muc dich 1a dé phan biét gitta dap ung tag va nhidu moi
truong c6 cling tan so.

Tag chia tan s6 ding mot vi chip va mot cuon day. Ning luwong tai tan
sb co ban dugc tao ra boi bd doc, chip s& chia tan s ra 1am hai va diéu chinh
cho phu hop véi kiéu diéu ché ASK hodc FSK, bo doc s& phat hién nhiing
song diéu ché nay. Tag chia tan s6 don gian va dé dang phan biét tag véi
nhiéu moi truong.

Tag EAS dién tir dung mot bang kim loai ¢ hinh dang khong xac dinh
tao ra mot sy thay doi. Su thay d6i nay tai tan sé dao dong diéu hoa cua
truong (tan s6 co ban). Bé phan biét sy khac nhau gitra tag va nhidu moi

truong bo doc con didu chinh tan sé co ban tao ra tan sé phu hop.
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2.3 GIAO THUC TAG :

2.3.1 Thuat ngir va khai niém :

- Singulation: Thuat ngr nay mo ta mot thu tuc giam mét nhom (group)
thanh mot ludng (stream) dé quan ly ké tiép nhau duoc. Chang han mot
ctra xe dién ngam 1a mot thiét bj dé giam mot nhém ngudi thanh mot
lubng nguoi ma hé théng c6 thé dém va yéu cau xuit trinh thé.
Singulation ciing twong tu khi ¢d su truyén thdng voi cac tag RFID, vi
khéng c6 co ché nao cho phép tag tra loi tach biét, nhiéu tag s& dap ung
mot reader dong thoi va c6 thé pha v& viéc truyén thdng nay.
Singulation ciing c6 ham ¥ rang reader hoc cac ID ciia mdi tag dé nd
kiém ké.

- Anti-collision: Thuat ngr nay mé ta mét tap thu tuc ngan chan cac tag
ngat mdi tag khac va khong cho phép co6 thay doi. Singulation nhan
dang cac tag riéng biét, nguoc lai anti-collision diéu chinh thoi gian dap
g va tim cac phuong thirc sap xép ngau nhién nhitng dap tmg nay dé
reader cé thé hiéu ting tag trong tinh trang qué tai nay.

- Identity: Identity 1a mot cai tén, mot s6 hoic dia chi ma né chi duy
nhit mét vat hoic mot noi nio d6. “Malaclyse the Elder” 1a mot
identity chi mot con nguoi cy thé. “221b Baker Street London NW1
6XE, Great Britain” 13 identity chi mot noi cu thé,
“urn:epc:id:sgtin:00012345.054322.4208” la identity chi mot widget.

2.3.2 Phwong thirc lwu trir dir liéu trén Tag :

Giao thic truyén thong tag cap cao hiéu duoc cé4c loai ID va phuong
thirc luu trir dir liéu trén tag. Tuy nhién vi mét reader chi lién lac vai mot tag
nén sap xép vé mat vat Ii thuc té caa bo nhé trén tag thuc té tly thudc vao nha

san xuat. Layout c6 cau trac logic nhu sau :
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CRC ] EPC f] Password]

Hinh 2.7 : Dir liéu tag layout
Trong do :
- CRC la mét checksum.
- EPCIaID cua tag.
- Password 1a mot “ma chét” dé lam mat kha niang hoat dong cua tag.
Chuan EPC phién ban 1.1 (hay 1.26) dinh nghia EPC 1a m6 hinh meta —
coding vi n6 cho phép ID hién tai dugc mé@ hda sang ID EPC hoac tao ID méi
hoan toan. Chuan nay dinh nghia mi hoa General ID (GID) ding dé tao md hinh
nhan dang mai va nam kiéu ma hda cu thé duoc goi 1a cac ID hé thdng cho nhiing
g dung cu thé. Cac 1D hé thdng dua trén cac ID GS1 hién tai (EAN.UCC).
Cac buéc ma hoa EPC 96 bit thanh chudi nhi phan nhu sau:
+ Tim header phu hop cho loai nhan dang.
+ Tra ctu gid tri partition dyua vao chiéu dai caa Company Prefix
+ Rang budc cac truong header 8 bit, loc 3 bit va partition 3 bit.
+ Gan vao Company Prefix va cac truong khac phi hop véi nhan dang
( Item Reference va Serial Namber cho SGTIN).
+ Tinh CRC va them EPC vao cubi CRC.
2.3.2.1 Tim Header :
Header nhan biét mdi loai nhan dang va ma hda cta n6. Bang gia trj
header cua SGTIN trinh bay vi du ma hoa SGTIN dbi véi cac the 96 bit va 64
bit. Luu y header cta thé 64 bit chi co 2 bit.

Bang gia tri header caa SGTIN

Type Header
SGTIN - 96 0011 0000
SGTIN - 64 10
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2.3.2.2 Tim Partition :
Ta c6 96 bit, d6i véi nhitng bit ndy ma hda chi dinh 44 cho Company

Prefix va Item Reference. Céc cong ty khac cé chiéu dai Prefix khac nhau. Sé
partition cho ta biét phuong thic ding bao nhiéu bit cho truong Item
Reference dua vao phuong thirc dung bao nhiéu bit cho Company Prefix. Dé
biét phuong thuc dung bao nhiéu bit cho Company Prefix xem phan
Company Prefix trong b-96 partition. Vi du minh hoa vé Company Prefix
00012345 (chiéu dai 8 sb) twong tu Vi partition 4 trong b-96 partition. T
nhitng cot khac trong hang nay, ta sé thay ta can 27 bit ¢¢ ma héa Company

Prefix trén thé va s& co 17 bit dé ma hda Item Reference.

Bang gia tri SGTIN — 96 partition

Partition Company prefix Item reference
Bits Digits Bits Digits
0 40 12 4 1
1 37 11 7 2
2 34 10 10 3
3 30 9 14 4
4 27 8 17 5
5 24 7 20 6
6 20 6 24 7

2.3.2.3 Rang buoc Header, qgia tri loc va partition :

Luu y tén truong “Filter Value”. N6 khong phai la thanh phan cua
SGTIN ma né thay thé mot phuong thirc chon EPC nhanh dua trén cac kiéu
chung. Chang han gia tri filter 1 c6 thé sir dung cho nhiing item nho hon trong
khi bang 3 cho nhiing item I6n duoc chuyén chd riéng 1é nhu mot ta lanh
chang han. Bang cac gia tri fileter SGTIN liét ké cac gia tri loc SGTIN. Ta s&

st dung gia tri loc 2 trong vi dy dé chi mot nhém san pham thuong mai
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“Standard Trade Item Grouping” nhu mot pallet hoac carton (thung dung
hang). T4t ca cac ma hoa déu hd tro gia tri filter 0, SGTIN va SSCC ciing hd
trg 1 nghia 1a “khong xac dinh”. SSCC dinh nghia 2 cho “Logistical/Shipping

Unit”. Nhitng gi4 tri filter thém nira c6 thé s& dugc dinh nghia trong tuwong lai.

Bang cac gia tri fileter SGTIN
GII?.)CU! Ma phi Y nghia Vidu
(fileter) | Phan
0 000 Khoéng xac dinh Khong xac dinh
1 001 San pham tiéu dung ban lé Mot dao cao
2 010 Nhom san pham chuan Mt bia cing hoac
gié ké
3 011 San pham tiéu dung va hang | Mét ta lanh
hoa
4 100 Du trit Du trir cho tuong
lai
5 101 Du trit Du trit cho tuong
lai
6 110 Du trix Du trir cho tuong
lai
7 111 Du trix Du trir cho tuong
lai

Khi ta xay dung mot SGTIN-96 gia tri header chuan 14 00110000 hoac
mot s6 hex 30. Viéc xay dung SGTIN-96 14 mot van dé don gian dé rang buoc
cac bit, bat dau voi header 1a MSB (most significant bit) theo sau boi cac bit
filter (3 bit) va partition (3 bit). Truong nay nhu sau (dugc trinh bay tung
chudi 4 bit v&i chudi bit cudi chura hoan chinh): 0011 0000 0101 00 .
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2.3.2.4 Thém Company Prefix, Item Reference va Serial number :

Ta thém Company Prefix vao cac bit dau tién bang céch chi dinh 27 bit
danh sén cho né dé ching biéu dién gia tri phi hop. Trudng nay nhu sau:
0011 0000 0101 0000 0000 0000 0001 1000 0001 11001

ma no ¢b thé duoc trinh bay thanh dang sé hex bing 305000181C véi
bit md rong 1. Sau d6 thém Item Reference 17 bit vao cudi s6, truong nay
bang 305000181C B50C cong thém 2 bit 10.

Ta lai thém Serial Number 38 bit. Truong nay 1a mot con sé 12 byte
hoic 96 bit, n6 bang 305000181CB50C8000001070.
2.3.2.5 Tinh CRC va thém EPC vao no :

Gi4 tri nay duoc luu trén tag voi CRC 16 bit (CCITT-CRC), n s& la FFFL
trong truong hop nay. Gia tri nay khi cé CRC s¢ la

FFF1305000181CB50C8000001070.

Hinh dudi day trinh bay nhitng phan ma hoa con lai.

96 bifs ]
16 bits ] gbits | 3bits | 3bits | 2rbits | 17bits ] 38bits |
1 i o Company | Object Serial |

CRC l Header Filter Partition orefix e ] A ber

FFF1305000181CB50C8000001070

Hinh 2.8 : M& hoa cia mgt SGTIN — 96 véi gia tri chia la 4.

Dbi véi mdi 1an nhan dang hé thong sé co dic ta mod ta mot ma hoa
khac cho cac tag 64 bit. Dé 1am cho nhan dang thanh mot ma hoa 64 bit,
Company Prefix bi x6a va mot Company Prefix Index thay thé. Index nay 1a
mot offset trong bang Company Prefix. Company Prefix Index duoc cung cap
vi GS1 can nhitng thuc thé do, vi ching ¢6 ¥ dinh st dung céc tag 64 bit.
Bang nay gisi han dén 16,384 muc, va md hinh mi héa nay nhu mot giai
phap tam thoi cho dén khi cong nghiép chap nhan céc tag 96 bit hozc 16n hon
nita. Luu y rang ma hda SGTIN-64 c6 header duy nhat chta bit 1 trong MSB
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cho phép né chi c6 chiéu dai 2 sé nhi phan (11 duoc danh riéng cho cac ma
hoa 64 bit khac).
2.3.3 Thu tuc Singulation va Anti — Collsion :

Chu dé ké tiép lién quan téi phuong thirc ma mot reader va mot tag str
dung giao dién khéng gian (air interface). C6 nhiéu phuong thirc khac nhau
cho cac reader va tag lién lac v6i nhau nhung tat ca c6 thé duoc phan loai
thanh Tag Talks First (TTF) hodc Reader Talks First (RTF). Pon gian nhat 1a
mot tag ¢ trong moi tredng thdng bao sy c6 mat caa n6 cho nhirng tha ¢6 lién
quan. Tuy nhién trong thuc té, day 1a mot diéu kho trir nhitng tag c6 kha nang
dan xép, tag s& noi trudgc. Mot sd tag tich cuc dau trén st dung céc giao thirc
truyén TTF nhung mot nhém méi 1a cac smart label va cac tag thu dong st
dung cac giao thic RTF. Trong phan nay, ta s& nghién ctu cac giao thic phd
bién nhat cho RFID: Slotted Aloha, Adaptive Binary Tree, Slotted Terminal
Adaptive Collection va dac ta EPC Gen2 mdi.
2.3.3.1 Slotted Aloha :

Slotted Aloha xuat phat tir mot thi tuc don gian “Aloha” va duoc phat

trién trong nhimg nam 1970 bai Norman Abramson cua Aloha Network tai
Hawaii trong truyén vo tuyén goi. Aloha di 1a ngudn cam hing cho giao thic
Ethernet va sy bién do6i cua thi tuc nay van dugc ding trong théng tin vé tinh
cting nhu cho cac thé RFID ISO 18000-6 Type B va EPC Gen2.

Péi voi thu tyc ndy, cac tag bat dau broadcast (théng béo) ID cua
chiing ngay khi reader nap ning lwong cho chiing. Mdi tag giri 1D cua né va
chd mot khoang thoi gian random (ngiu nhién) trudc khi broadcast lai.
Reader nhan cac 1D, mdi tag s& broadcast trong khoang thoi gian cac tag khac
im lang. D3u sao thi reader ciing khong tra 1oi cac tag. Uu diém cua tha tuc
nay la tdc do va tinh don gian. Luan Iy cua tag rat nho va véi giao thic yéu

nhu thé nay thi toc do doc chi dat cao nhat khi chi c6 mét vai tag hién dién.
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Tuy nhién, cc tag thém vao l1am giam co hoi truyén. Co nghia 1a cho
cac tag truyén lai dén khi truyén hét, né phu thudc vao khoang cach truyén, va
khong thé thuc thi theo ddi item dugc khoang 8 dén 12 tag. Slotted Aloha cai
tién giao thuc bang cach thém vao khai niém singulation va yéu cau céc tag
chi broadcast vao ldc bat ¢ddu mot khe thoi gian nao d6 vi thé n6 lam giam
dung do mot cach dang ké. Va c6 kha ning doc gan 1,000 tag trong mot giay.

Slotted Aloha su dung 3 Iénh chon thé: REQUEST, SELECT va
READ. Lénh dau tién 14 REQUEST cung cap mét danh dau thoi gian cho bt
ky tag nao co trong ddy. Lénh REQUEST ciing cho biét phuong thuc cac tag
str dung cac khe c6 san. Mdi tag chon mot trong nhiing khe d6, né dua vao
tong s6 tly chon cua reader, ching chon ngau nhién khoang thoi gian cho
trudc khi tra 1oi Iénh REQUEST. Sau do cac tag broadcast ID & nhitng khe da
chon. Khi nhan ID, reader phat 1énh SELECT chira ID d6. Chi tag nao c0 ID
nay mai tra loi. Sau do reader phat 1énh READ. Sau d6 reader phat lai Iénh
REQUEST. Cac hinh bén duéi trinh bay sy bién ddi trang thai cua reader va

bién doi trang théi cua the.

—> Send request

Collision

e

Wait

Recelve clear response

Send select

Read

§ -

Hinh 2.9: So' d6 trang thai caa Slotted Aloha reader.
Cang it khe thi viéc doc cang nhanh, cang nhiéu khe thi dung do cang
it. Reader c6 thé tang tong sé khe néu REQUEST bi dung d6 va tiép tuc ting
lénh REQUEST cho dén khi viéc truyén ID khong con dung d6 nita. Reader
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cling c6 thé sir dung mot 1énh BREAK cho biét cac tag chd doi. Trong mot s6
truong hop, tag sé vao trang thai SLEEP (ciing c6 thé goi 1a DORMANT hoic
MUTE) khi doc thanh céng, vi vay cho phép céc tag con lai ¢d nhiéu co hoi

duogc chon hon.

No response or error

.Enterheid; Request t=my_slot | Sending |

Sleep timeout Select

\/
m { Selected |
Read

Hinh 2.10 : So’ d trang thai ciaa thé Slotted Aloha.
2.3.3.2 Adaptive Binary Tree :
a — Céac trang thai Global :

Sau dy 1a cac trang thai toan cuc cd thé duoc vao bat ky diém nao :

- Dormant (khong hoat dong): Trang thai khong hoat dong la trang théi
khoi tao cia tag khi nd dugc nap nang luong. N6 ciing 1a trang thai cua
tag sau khi da duoc doc.

- Global Command Start (Bit dau Iénh toan cuc): Sau khi dinh c&
thanh cong, tag ¢ trang thai Global Command Start va cho bit 1 hoac
bit O tur reader. Bit 1 gui thi tag vao trang thai Global Command con bit
0 guri thi tag vao trang thai Tree Traversal (trir khi tag da duoc doc roi,
trong trueong hop nay 0 lam cho tag vao trang thai Dormant).

- Global Command (Lénh toan cuc): Trong trang thai nay, tag san sang
nhan va xtr 1y 1énh anh huong dén tat ca tag hoac nhém tag khéng dugc
singulate. C6 mdt s6 lénh nhu 1énh kill khdng thé ding nhu 1énh toan cuc.

- Calibration (Hiéu chinh): Mdi khi mot tag nhan mot thong diép “reset”
tur reader guri thi no s€ vao trang thai Calibration, cho may tao dao dong
va cac xung dinh c& dir liéu tir reader. Néu khong hop ly, tag sé tro vé

trang thai Dormant.
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‘ Enter field Reset N
< | Dormant J / /l Calibration '
7 N ™ Invalid signals
Command error or
disabled command Data 0 and ID flag set Valid signals

|’2| I & Data 1 \l/
D. A lobal ala ‘ "
s Shotm commanc| S Data ‘null'% lGIobaI command slarll §|Dala null

ik

Data “1" and null count=2 Data 0 and ID flag cleared
|
Data 0 and set 1D flag Tree start Data 0
&—Data “null” increment null count
Data 0 and

Data“null”  null count<>2
(clear null count) \}/
L

raversall

Dalao.ll% mie

Tree
Data 0, 1 after last 1D bit repeated Bkt | ﬁ Data 0, 1 matching
Data "null” not as 1D length +1 <

/NN

Data 0, 1 not matching

Data “null” and
1D length +1

Singulated command ]

e
N
D start '@Da!a “null”

1
Data 1 /]\ Data “null”
Data “null” \/ | Data 0, 1

Data 0, 1 ; Singulated Error or disabled Singulated é |
command —  command 9 commgandmule

Force mute command

Hinh 2.11 : So d trang théai giao thirc Adaptive Binary Tree.

b — Céac trang thai Tree walking :

Céc trang thai sau day xay ra khi giao thuc qua cay nhi phén :

- Tree Start: Trong trang thai nay, dir liéu null s& ting bo dém null
bangl. Néu la 0 thi tag ¢ trang thai Tree Traversal. Néu la 1 thi tag ¢
trang thai Traversal Mute trir khi bo dém null 1a 2, truong hop nay thi
tag s& vao trang thai Global Command. Kiéu null nay nham vao nhiing
nhom tag thoa (hoic khong thoa) vai mot chudi singulation cuc bo.

- Tree Traversal: Khi tag ¢ trang thai nay thi né gui ngay bit dau tién
(MSB) ctia né. Sau d6 reader dap @ng bang mét bit. Néu né thoa vai bit
ma tag da gui thi tag s& guri bit ké tiép v.v... Néu bit d6 khong thoa thi
tag vao trang thai Traversal Mute va chd mot dir liéu null. Néu

singulation dang st dung 1D gia tao (pseudo) thi ¢t mdi bit thir 10 duoc
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xem 13 “bit bién”. Néu singulation dang sir dung EPC thi bit bién 14 bit
cudi cung caa EPC cong voi CRC. O bit bién, tag gui bit nhu thong
thuong, néu reader xac nhan tag nay thi tag sé giri bit twong tu lai trong
truong hop EPC hoic bit ké tiép trong truong hop 1D gia tao. Néu
reader dap ng voi bit 1 hoac bit O thi tag s€ vao trang thai Traversal
Mute. Néu dap tng tir reader 1a dix liéu null thi tag vao trang thai
Singulated Command Start. Néu tag nhan dit liéu null vao mét ldc nao
khac thi tag s€ vao trang thai Traversal Mute.

Traversal Mute: tag cho mot cach im lang trong trang thai nay cho
dén khi n6 nhan duoc dit liéu null, tai diém ma nd bat dau vao trang

thai Tree Start va reset bo ¢ém null cuc bé.

¢ — C4c trang thai Sinqulated :

Céc trang thai nay xay ra khi mot tag van & trang thai cii sau khi cay

nhi phan da duoc di qua.

Singulated Command Start: tag di vao trang thai nay tu trang thai
Tree Traversal sau khi bit cudi ciing cua ID dugc xac nhan va n6 nhan
mot gia tri null tir reader. Bat ky gié tri null thém vao déu bi tir chéi,
trong khi gui 1 cho tag thi tag sé ¢ trang thai Singulated Command. Gia
tri 0 s€ dat mot co nhan dang va tag sé vao trang thai Dormant. Co nhan
dang nay cho biét tag da dugc doc.

Singulated Command: Ngay tai day tag nhan cac I1énh 8 bit tir reader.
Néu c6 mot I18i xay ra, tag sé o trang thai Singulated Command Mute.
O trang thai nay tag s& cho doi cho dén khi n6 nhan dugce di liéu null

(data null) thi n6 sé ¢ trang thai Singulated Command Start.

2.3.3.3 Slotted Terminal Adaptive Collection (STAC) :

Giao thitc STAC tuong tu vé nhiéu mit véi Slotted Aloha, nhung c6

mot s6 dic diém lam cho nd phuc tap hon va phai c6 cach giai quyét riéng.
STAC duoc xac dinh 1a mot thanh phan cua dic ta EPC ddi voi céac tag HF.
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Bdi vi n6 xac dinh dén 512 khe c6 chiéu dai khac nhau, dic biét 1a né phi hop
véi singulation vai mat do tag day dac. Giao thire nay ciing cho phép chon céac
nhém tag dua trén chiéu dai cia md EPC bat dau bang MSB. Bai vi ma EPC
duogc to chic boi Header, Domain Manager Number, Object Class va Serial
Number tir MSB dén LSB, co ché nay c6 thé dé dang chon nhiing tag chi
thugc vé mot Domain Manager hodc Object Class nao d6. Vi cac tag HF
thuong dugc ding xac thuc item riéng 1€ nén diéu nay rat hitu dung chang han
nhu néu tng dung mudn biét c6 bao nhiéu item trén mot pallet hdn hop la
nhiing thing gidy A4.

Ciing nhu Slotted Aloha, STAC ciing str dung cac khe. Hinh dudi minh

hoa phuong thirc sur dung cac khe.

Slot F ] Slot 0 I Slot 1 "‘ Slot 2 ] . slot n-1 l

Hinh 2.12 : Khe STAC

Khe F (hodc “c6 dinh”) ludn luén ton tai va ludn cd chiéu dai khong

d6i. Theo sau d6 1a cac khe c6 chiéu dai thay d6i va dugc danh sb. Cac khe
nay phai bat dau bang mot khe “0” va phai c6 du cac khe bang liiy thira nao
d6 cua 2. S6 khe chinh xac duoc reader chon va duogc diéu chinh lién tuc dé
can bang giira nhu cau doc nhanh va mot vai sy dung d6. Cang it khe hon thi
viéc doc nhanh hon nhung nhiéu khe hon thi s& lam cho dung do it hon.
STAC chi dinh nghia mét tap nho cac trang thai va cac 1énh nhung cac
buéc trong giao thie doi hoi phai c6 mot s6 giai thich. Hinh dudi day trinh

bay cac trang thai va cac lénh gay ra sy chuyén doi.
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1
Enter field
WV

Destroyed Begin round (mask does not match)
Sesioy (__feody_J ¢ Tsegnron

Begin round (mask matches)

\J'/ After response: Fix slot with matching CRC 16
Slotted read >
Begin round (and matching mask before response close slot, fix slot) Close slot, fix slot, begin round

Hinh 2.13 : So @6 trang thai giao thirc STAC

Chu y du tag dang & trang thai nao nd cling s& trd vé trang thai
Unpowered (khong duoc cung cap luc) néu né di chuyén ra khoi pham vi cua
reader (Truong hop ngoai & cua nguy@n tic nay 1 tag & trang thai Destroyed
c6 nghia 14 tag bi mat kha nang hoat dong vinh vién va khéng thé doc duoc
hoic st dung lai duoc). Mot su bién doi trén giao thic ndy cho phép cac tag
nhé duge ching da ¢ trang thai Fixed Slot trong mét khoang thoi gian du la
ning luong di bi mat. Trong sy bién doi nay, mot 1énh Complete Reset cho
phép reader ép cac tag vao trang thai Ready khi can thiét cho du tag c6 nhé ra
né trude do6 nd & trang thai Fixed Slot. Viéc nay co6 thé xay ra trong trudng
hop mot tag di chuyén dudi bang tai giita cac reader. Tuc 1a reader dau tién da
doc tag, tag tin trang thai cua no6 phai la Fixed Slot. Tuy nhién reader mai lai
chua nhin thay tag nay va sé& bat tag vao trang thai Ready khi duoc nap ning
luong, do d6 reader méi nay phat Iénh Complete Reset.

Danh sach dudi didy mé ta tung trang thai STAC két hop Vi
singulation cong thém trang thai Destroyed. Trang thai Write (c6 trong céac
tag HF EPC 16p 0 hién hanh ma ID EPC chi dugc dat boi nha san xuét) khéng
dugc trinh bay. Sau day 1a cac trang thai:

- Unpowered: Khi tag & ngoai pham vi cua reader, tag ¢ trang thai
Unpowered. Cho dén khi vao pham vi cuaa reader thi tag méi vao

trang thai Readly.
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- Ready: O trang thai nay tag phai chd 1énh Destroy, Write hoic
Begin Round. Néu tag nhan Iénh Begin Round c6 hoic khong c6
su lya chon chiéu dai biang voi EPC cua tag thi tag déu vao trang
thai Slotted Read.

- Slotted Read: Trong trang thai nay tag s& chon mot khe ngau
nhién do reader dua ra. Khe nay c6 thé 1a bat ky khe ndo ngoai
trir khe F. Néu tag nhan Iénh Fix Slot sau khi gui thong tin cua
no thi nd s& di vao trang thai Fixed Slot. Néu Iénh Fix Slot, Close
Slot hoic Begin Round c¢6 thém lya chon so khop thi tag van &
trang thai Slotted Read. Néu Iénh Begin Round cd thém lua chon
khong so khap thi tag s& tra vé trang thai Ready.

- Fixed Slot: Khi tag dang ¢ trang thai Fixed Slot né sé dap ung
trén khe F va sé& tiép tuc lam nhu thé d6i véi nhitng dap tng sau
d6 cho dén khi niang lugng bi mat (tuc la thoét ra khoi pham vi
cua reader) .

- Destroyed: Néu tag nhan dugc lénh Destroyed va password &
trong Iénh nay khap vai password trong tag thi tag sé gui ID cua
né va ngung hoat dong vinh vién. Mai khi bi 1am mat hiéu lyc thi
tag c6 thé khdng con sir dung duoc nira.

2.3.3.4EPC UHFE lép 1 Gen 2 :
a—Bonhd Tag :

Giao thuc Gen2 cho phép thém user memory (b6 nhé nguoi dung) va
Tag ldentifier (TID) vao CRC+EPC ma n6 duoc goi la Object Identifier
(OID). Bo nhé tag gom nhiéu phan, mdi phan dugc td6 chuc thanh mot
addressable bank (bank dia chi) (xem bang cac memory bank cua thé), cac
lénh doc va ghi lay bank address dé xac dinh xem thao tac tac dong vao bank

nao. Mdi thé phai cd access password, ma kill. Tuy nhién cd thé 13 mot gia tri
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zero. Lénh chon bank chi hoat dong trong bank d6. Dé chuyén bank, reader

phai phat Iénh mai.

Bang cac memory bank cia thé
Bank Noi dung
00 Truy nhap password, kill code, protocol ...
01 OID (CRC + EPC)
10 TID serial number cua nha san xuat tag 1SO 15693
11 Nguoi dung

b — Lénh kiém Taq :

Khi reader bit dau kiém mot nhom tag 1a ldc bat dau mot session

(phién giao dich). Trong mot phién, mdi tag chi lién lac véi mot reader nhung
c6 thé time-slice dén 4 session 1am cho mot tag c6 thé lién lac voi 4 reader
mot luc. Tag git 4 co: SO, S1, S2 va S3. Co ¢6 1 trong 2 gia tri: A hoac B.

Reader lam viéc & phién zero khong thé thay gia tri cua co cia 3 phién
kia nhung néu c6 mot reader thay doi gia tri trén mot sé tag hoic khda OID
bank thi tat ca cac phién déu bi anh huong.

Trong qué trinh kiém reader dung phuong phap Slotted Random
Anticollision. N6 dung cac khe dé xac dinh thoi diém tag sé dap tng reader,
tag chon khe bang céch cai mot bo dém khe vai s6 ngau nhién 16 bit giam dén
khi bing zero. Khi khe cua tag bang zero, nd s& giri 6 ngau nhién 16 bit méi
cho reader. Reader ding s6 nay dé che cac khoi khi lién lac voi tag, do d6
viéc lién lac giira reader voi tag dugc mat ma. Céac Iénh kiém:

- Query: Reader bat dau kiém tir Iénh Query, n6 chi dinh phién va
tong sé khe. Tag phat s6 ngau nhién va dung chung dé xac dinh
khe nao s€ dap ung. Tag chon khe zero vao trang thai Reply,

nhiing tag & khe khac van & trang thai Arbitrate.
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- Query Adjust: thay dbi tong sé khe trong mét chu ky kiém tag.
N6 ciing c¢6 thé thém, bst mot khe trong tong sé khe hoic giir
nguyén. Tag phat sinh sé ngau nhién va chon khe ngau nhién tur
pham vi méi nay. Tag chon khe zero vao trang thai Reply, tag
chon céc khe khac van & trang thai Arbitrate.

- QueryRep: khi reader phat QueryRep, tag giam bo dém khe di
mot. Néu bo dém vé zero tag sé& vao trang thai Reply, néu khong
tag van & trang thai Arbitrate.

- ACK: Reader dap ung tag bang ACK, gui gié tri 16 bit dén tag.

- NAK: Reader phat NAK chiéu dai 8 bit c6 gia tri 0xCO. Khi tag
nhan NAK, n6 chuyén vé trang thai Arbitrate trir khi no & trang
thai Kill hoac Ready thi tag s€ 1o di NAK.

c — Lénh Select :

Reader c6 thé khdng kiém tat ca cac tag, lénh Select yéu cau tag so
sanh noi dung caa mot bank bo nhé nao d6 véi bitmask. Néu bitmask hop Vi
bo nhé cua tag thi tag dat co SL (selected flag) bang true hoic co inventoried
flag (S0/S1/S2/S3) bang mot gia tri do lénh Select chi dinh. Mdi Select cd thé
dat mot trong hai gia tri: co select hoac co inventoried.
d — Lénh Access :

Lénh access cho phép reader d6i ndi dung bd nho cua tag, doc bd nhé,

khoa bank bo nha, kill tag hoic yéu cau tag phat sé ngau nhién 16 bit. Reader
phai nhan dang tag dé ding maot trong nhitng Iénh access. Lénh access truyén
dir ligu: password, ID tur reader cho tag dudi dang mat ma (ciphertext) st
dung mot cover code (nhu bitmask). Chuan Gen2 doi héi ca tag va reader
phai ho tro cac Iénh access sau dy:

- Reg_RN: yéu cau mot sé ngau nhién do tag phat.

- Read: doc dir liéu tir mot bank bd nhé cua tag.
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- Write: ghi dir liéu vao mot bank bo nhd cua tag. Reader phét
lénh Req RN trudc mdi lan ghi. Tag dap tng bang mot sé ngau
nhién 16 bit, sau d6 reader dung cover code dé bao vé dit liéu 16
bit duoc guri trong Iénh Write. Bi véi chudi dir lidu dai hon thi
Req_RN-Write duoc I3p lai nhiéu lan.

- Kill: 1am mit kha niang hoat dong cua tag. Lénh nay giéng lénh
Write 14 dau tién reader yéu cau tag phat mot s6 ngau nhién 16
bit, n6 dung cover code cho 16 bit dau tién cua kill password.
Viéc nay lai duoc lap lai d6i véi 16 bit the hai. Khi Iénh nay
hoan tat tag s& khéng bao gio dap tng Iénh nao khéac. Tuy nhién,
néu kill password cua tag bang zero thi tag khdng bi kill va sé& lo
di Iénh nay.

- Lock: dit quyén doc/ghi cho cac bank bo nhé hoac cac password
cu thé. Pay co thé 1a “permalock” (khoa cb dinh), khong thé thay
ddi quyén lai duoc.

- Access (optional): néu tag c6 password khac 0 thi reader c6 thé
dung Iénh Access dat tag ¢ trang thai Open sang trang thai
Secured. Néu tag di Secured thi n6 van Secured. Do lénh c6
chtra password nén n6 duoc phat hai lan c6 cover code nghia 13
reader phat 1énh Req_RN, cung cip cover code, dung né cho nira
dau cua password va 1ap lai viéc nay cho ntra cudi cua password.

- BlockWrite (optional): giéng lénh Write nhung c6 thé ghi nhiéu
khdi 16 bit mot 1an ma khéng c6 cover code. Vi vay 1énh nay
khong can lap lai ting khéi, cling khong can dén Iénh Req_RN
trudc.

- BlockErase (optional): cho phép reader x6a nhiéu khoi tir mot

bank bo nh¢ cua tag. Lénh nay duoc bao vé bang CRC-16.
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e — Tranqg thai Taq :

Ready: tag cho khi hién tai n6 khong dugc kiém keé.

Arbitrate: tag cho khi n6 13 mot phan caa bang kiém ke.

Reply: tag & trang thai Reply n6 s& phat s6 ngau nhién 16 bit guri
cho reader. Néu ndé nhan lai ACK thi né vao trang théi
Acknowledged, néu khéng no s& trg vé trang thai Arbitrate.
Acknowledged: tag di vao bat ky trang thai nao ngoai trir Killed.
Open: tag c6 nonzero password sé vao trang thai nay khi né ¢
trang thai Acknowledged va nhan Iénh Req_RN tir reader. Tag
c6 thé di vao bat ky trang thai ndo ngoai trir Acknowledged.
Secured: tag co password zero sé vao trang thai nay khi n6 nhan
Req RN khi dang ¢ trang thai Acknowledged, tag cé nonzero
password s€ vao trang thai nay tu trang thai Open khi nd nhan
lénh Access. Tag co thé vao bat ky trang thai nao ngoai trir Open
hoac Acknowledged.

Killed: khi tag vao trang thai Killed, no s€ gtri dap ung thanh
cong cho reader, sau d6 nd mat kha nang hoat dong vinh vién, né

sé khdng bao gio dap trng 1énh nao tir reader duoc nira.
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Chuong 3:
BO POC (READER)

Reader RFID duoc goi 14 vat tra hoi (interrogator), 1a mét thiét bi doc
va ghi dit liéu 1én tag RFID twong thich. Hoat dong ghi di liéu Ién tag bang
reader duoc goi 12 tao tag. Qua trinh tao tag va két hop tag véi mot déi tuong
duogc goi la dua tag vao hoat dong (commissioning the tag). Decommissioning
tag c6 nghia 1a tach tag ra khoi d6i tugng duoc gan tag va tly y 1am mat hiéu
luc hoat dong cua tag. Thoi gian ma reader cd thé phat nang luong RF dé doc
tag duoc goi la chu ky lam viéc caa reader.

Reader |a hé than kinh trung wong cua toan hé théng phan ciing RFID
thiét 1ap viéc truyén voi thanh phan nay va diéu khién no, 1a thao tac quan
trong nhat cua bat ky thuc thé nao mudn lién két véi thuc thé phan cang nay.

Tag thu dong (passive tag) dugc kich thich nguén nang luong bang qué
trinh truyén séng radio va bo phan thu s& lang nghe qua trinh truyén nay. Céc
tag tich cuc ciing can c6 giao tiép véi bo phan thu dugc gan vao hé thdng.
Trong quy trinh RFID, diém cudi cua thiét bi truyén/hé théng duoc goi la bo doc
(reader). Reader duoc dat gitra tag va bo loc su kién (event filter) trong mot hé
thdng RFID. Reader dong vai trd giao tiép Véi tag, tao ra cac sy kién muc ning

luong thap tir qué trinh doc va goi nhing su kién nay dén bo loc sy kién.
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3.1 CAU TRUC VAT Li VA LOGIC CUA BO POC :

3.1.1 Cac thanh phan vat |i cia Reader :

Mot reader c6 cé&c thanh phan chinh sau :

Reader Antenna Transceiver ‘ Microprocessor T— 17
Connection ] Input
Transmitter ‘ { Encoder r { Decoder o)
Reader Antenna | T I I |Interface
Connection f e
Receiver ‘ ‘ Logic |— Qutput
| {

G N B N s

Power —— [

——{ Communication Interface

| |

Serial Connection Network Connection

Hinh 3.1 : Céc thanh phan cia mét reader.

1. May phat : (Transmitter)

May phat caa reader truyén nguén AC va chu ky xung dong hd qua
anten cua no6 dén tag trong pham vi doc cho phép. Pay 1a mot phan caa may
thu phét, thanh phan chiu trach nhiém gui tin hiéu cua reader dén moi truong
xung quanh va nhan lai dap Gng cua tag qua anten cua reader. Anten cua
reader duoc két ndi véi thanh phan thu phat cia nd. Anten cua reader cé thé
duoc gan véi mdi cong anten. Hién tai thi mot sé reader cd thé hd trg dén 4
cong anten.

2. May thu : (Receiver)

Thanh phan nay ciing 1a mot phan cia may thu phat. N6 nhan tin hiéu
tuong tu tr tag qua anten cua reader. Sau d6 né gaéi nhirng tin hiéu nay cho vi
mach cua reader, tai noi nay né duoc chuyén thanh tin hiéu sé tvong duong

(c6 nghia 1a dit liéu ma tag da truyén cho reader dugc biéu dién ¢ dang sé).
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3. Vi mach : (Microprocessor)

Thanh phan nay chiu trach nhiém cung cip giao thirc cho reader dé né
truyén thdng véi tag twong thich véi nd. NG thuc hién viéc giai ma va kiém
tra 13i tin hiéu twong ty nhan tir may thu. Thém nira 1a vi mach c6 thé chia
luan 1y dé thyc hién viéc loc va xu ly dit liéu doc duoc tir tag.

4. Bo nho:

B6 nhé dung lwu trix dit liéu nhu cac tham sé cau hinh reader va mot ban
ké khai cac lan doc tag. Vi vay néu viéc két ndi giira reader va hé thdng mach
diéu khién/phan mém bi hong thi tt ca dit liéu tag da duoc doc khdng bi mat.
Tuy nhién, dung luong cua bd nhd s& gidi han sé lugng tag doc duogc trong
mot khoang thoi gian. Néu trong qua trinh doc ma viéc két néi bi hong thi
mot phan dir liéu da luu s& bi mat (co nghia 1a bi ghi dé bai cac tag khac dugc
doc sau do).

5. Kénh vao/ra doi véi cac cam bién, co cau chap hanh, bang tin hiéu
dién bao bén ngoai :

Cac reader khdng can bat suét. Céc tag co thé chi xuat hién luc nao do
va roi khoi reader mai mai cho nén viéc bat reader sudt s& gay lang phi ning
luong. Thém nita 1a gidi han vira dé cap ¢ trén ciing anh huong dén chu ky
lam viéc cua reader. Thanh phan nay cung cap mot co ché bat va tat reader
tly thudc vao cac su kién bén ngoai. C6 mét sé loai cam bién nhu cam bién
vé anh sang hoic chuyén dong dé phat hién cac ddi twong dugc gan tag trong
pham vi doc cua reader. Cam bién ndy cho phép reader bat 1én dé doc tag.
Thanh phan cam bién nay ciing cho phép reader xuét tin hiéu diéu khién cuc
bo tly thudc vao mot sé diéu kién qua mot bang tin hiéu dién bao (chang han
bao bang am thanh) hoic co cau chap hanh (vi du mé hoic dong van an toan,

di chuyén mét canh tay robot, v.v...).
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6. Mach diéu khién : (c6 thé n6 duoc dit ¢ bén ngoai)

Mach diéu khién 1a mot thuc thé cho phép thanh phan bén ngoai 1a con
ngudi hodc chuong trinh may tinh giao tiép, diéu khién cac chic ning cua
reader, diéu khién bang tin hiéu dién bao va co ciu chap hanh két hop véi
reader nay. Thuong thi cac nha san xuat hop nhat thanh phan nay vao reader
(nhu phan mém hé théng (firmware) chang han). Tuy nhién, c6 thé dong goi
n6 thanh mot thanh phan phan cang/phan mém riéng phai mua chung Véi
reader.

7. Mach truyén thong :

Thanh phan giao dién truyén théng cung cap cac Iénh truyén dén reader,
n6 cho phép tuong tac v4i cac thanh phan bén ngoai qua mach diéu khién, dé
truyén dit liéu caa nd, nhan Iénh va gui lai dap ung. Thanh phan giao dién
nay ciing c6 thé xem 1a mot phan cua mach diéu khién hoic 1a phuong tién
truyén gitta mach diéu khién va céac thuc thé bén ngoai. Thuc thé nay c6
nhitng dic diém quan trong can xem ndé nhu mot thanh phan doc 1ap. Reader
c6 thé c6 mot giao dién tuan ty. Giao dién tuan ty 12 loai giao dién phé bién
nhat nhung cac reader thé hé sau s& duoc phat trién giao dién mang thanh mot
tinh nang chuan. Céc reader phac tap c6 cac tinh niang nhu tu phat hién bang
chuong trinh (g dung, c6 gan cac Web server cho phép reader nhan lénh va
trinh bay két qua dung mat trinh duyét Web chuan v.v...

8. Nguon nang luong :

Thanh phan nay cung cip nguén niang luong cho céc thanh phan cua
reader. Ngudn nang luong duoc cung cip cho c4c thanh phan nay qua mot

day dan dién duoc két ndi vai mot ngd ra bén ngoai thich hop.
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3.1.2 CAc thanh phan logic cia Reader :

Reader AP| ‘

Communications F

RFID reader

Event management ‘

Antenna subsystem

Hinh 3.2 : Céc thanh phan logic ciia mot reader.
1.Reader API :

Mdi reader thuc hién mot giao dién Iap trinh ung dung (API) cho phép
cac ung dung khac dé yéu cau kiém tra tag, kiém soat tinh trang cua reader
hoac kiém soét thiét 1ap cdu hinh nhu mutc ning luong, thoi gian hién hanh.
Thanh phan nay dé cap dén viéc tao ra mau tin dé goi dén hé théng RFID va
phan tich mau tin nhan tir hé thong. API c6 thé dong bo hodc khong dong bo.
2.Giao tiép :

Hé théng giao tiép s& diéu khién viéc truyén thong caa bat cir giao thirc
reader nao dung dé giao tiép vSi phan mém trung gian (middleware). Pay 1a
bo phan co thé thuc thi Bluetooth, Ethernet hoic céc giao thic c& nhan cho
quéa trinh nhan va gai tin dén API.
3.Quan li sw kién :

Khi reader nhan ra tag ta goi la giam sat. Khi mot gidm sat khac véi cac
giam sat trudc do goi la su kién. Phan biét cac su kién goi l1a loai su kién. Hé
thdng phu quan Ii sy kién 1a xac dinh kiéu giam sat dé xét dén su kién xem c6
can gui ngay sy kién nay dén céc ang dung bén ngoai cua hé thong. Véi
reader thdng minh, chlng ta c6 thé tng dung vao céc xir Iy phuc tap & muc

nay dé tao ra luu thong hé théng. V& ban chat mot vai phan thiét bi quan ly sy
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kién cua middleware tu di chuyén va két hop véi thanh phan quan Iy su kién
cua reader.
4.Anten phu hé théng :

Anten phu bao gdm giao dién va logic gilp reader RFID giao tiép v&i
tag RFID va diéu khién cé4c anten vat ly.

3.2 PHAN LOAI REDER :

3.2.1 Phan loai theo giao dién cua Reader :
3.2.1.1 Reader néi tiép :

Serial reader sir dung lién két ndi tiép dé truyén trong mot tng dung.

Reader két néi dén cong ndi tiép cua may tinh dung két néi RS-232 hoic RS-
485. Ca hai loai két ndi nay déu cé giéi han vé chiéu dai cap st dung két noi
reader vai may tinh. RS-485 cho phép cap dai hon RS-232.

Uu diém cua serial reader 1a c6 d9 tin cay hon network reader. Vi vay
st dung reader loai nay duoc khuyén khich nham Iam téi thiéu sy phu thudc
vao mot kénh truyén.

Nhuoc diém cua serial reader 1a phu thudc vao chiéu dai toi da ciia cap
str dung dé két ndi mot reader véi mot may tinh. Thém nita 1a thuong thi trén
mot may chi thi s6 cong ndi tiép bi han ché, cé thé phai can nhiéu may cha
(nhiéu hon s6 may chu dbi véi cac network reader) dé két ndi tat ca cac serial
reader. Mot véin dé nira 12 viéc bao dudng néu phan mém hé thdng can dugc
cap nhat chang han, nhan vién bao dudng phai xir Iy mdi reader. Toc do
truyén dix liéu néi tiép thuong thap hon tdc do truyén dir liéu mang. Nhiing
nhan té ndy dan dén chi phi bao dudng cao hon va thoi gian chét dang ké.
3.2.1.2 Reader hé thong :

Netword reader két ndi véi may tinh sir dung ca mang c6 day va khéng

day. Thuc té, reader hoat dong nhu thiét bi mang. Tuy nhién, chirc ning gidm

sat SNMP (Simple Network Management Protocol) chi sin c6 dbi véi mot vai
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loai network reader. Vi vay, da sb reader loai ndy khdng thé duoc gidm sat
nhu cac thiét bi mang chuan.

Uu diém cua network reader 1a khdng phu thuoc vao chiéu dai téi da
cua cap két ndi reader voi may tinh. Str dung it may cha hon so véi serial
reader. Thém nira 12 phan mém hé thong cua reader co thé dugc cap nhat ti
xa qua mang. Do dé c6 thé giam nhe khau bao dudng va chi phi so hitu hé
thong RFID loai nay s& thap hon.

Nhuoc diém cua network reader 13 viéc truyén khong dang tin cay bang
serial reader. Khi viéc truyén bi rét, chuong trinh phu tro khdng thé dugc xur
ly. Vi vay hé thong RFID c6 thé ngirng lai hoan toan. N6i chung, reader ¢ bo
nhé trong luu trit cac lan doc tag. Churc ning nay c6 thé 1am cho viéc chét
mang trong thoi gian ngan d& hon mat t.

3.2.2 Phan loai dwa trén tinh chuyén déng cia Reader :
3.2.2.1 Reader cé dinh :

Loai nay duoc lap trén tuong, trén cong hodc vai noi thich hop nim

trong pham vi doc. Nhimng noi lap dat 1a chd ¢d dinh. Chang han, c6 mot sé
reader c6 dinh duoc gan trén thang may, hoic bén trong xe cho hang. Trai
nguoc Voi tag, reader khdng chiu duge moéi truong khic nghiét. Vi vay, néu
dat reader ngoai cira hoic & nhitng d6i tuong chuyén dong, phai gan dung
cach. Reader cb dinh thuong can anten bén ngoai dé doc tag. Reader cd thé
cung cap dén 4 cong anten bén ngoai. Chi phi cho reader ¢ dinh thuong it

hon reader cam tay. Reader c¢6 dinh 1 loai pho bién nhat hién nay.
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Hinh3.3 : Reader mang cé dinh UHF ciaa Alien Technology.

Hinh 3.4 :Reader mang c6 day/khdng day UHF thap (303.8 MHz) cia
RFCode, Inc.

Loai reader c¢6 dinh dugc goi 1a may in RFID c6 thé in mot ma vach va
tao mot tag RFID trén smart label (thé théng minh) trong quéa trinh hop nhat.
Smart label bao gém mét nhdn ma vach c6 mét tag RFID duoc gin vao no.
Cac loai thong tin khac nhu dia chi ngudi giri, ngudi nhan, théng tin san pham
va chit ciing c6 thé duoc in 1én trén nhian. May in RFID doc tag smart label d
duoc ghi dé x4c nhan qua trinh ghi 1a hop 6. Néu viéc xac nhan nay that bai
thi may in loai bo smart label dd duoc in. Thiét bi nay tranh tinh trang tao mot
tag RFID ma noi d6 ma vach dang dugc st dung. Ngay nay, mot cong ty dang
st dung ma vach c6 thé s dung may in RFID nhu budc dau chap nhan ky
thuat RFID. Thong tin ma vach cung cip moét nhan dang human-readable vé
d6i tugng dugc gan tag. Cac hé thong hién tai ciing c6 thé tiép tuc sir dung dir

liéu ma vach nhu thé véi mot sé thay doi hoic khong thay d6i. Pham vi cua
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nhan cd thé cung cdp ID tag dwgc gan vao nd ¢ hinh thec human-readable.
Tag RFID c6 thé cung cip kha ning object-level Auto-1D (tu dong xac dinh

muec ddi tugng) va nhitng loi ich khac.

Hinh3.6 : May in RFID cua Zebra Technologies.

RFID ¢ dinh cd thé hoat dong & hai ché d6 sau :

- Tu tri (antonomous).
- Tuong tac (interactive).

3.2.2.2 Reader cim tay :

Reader cam tay |a dang reader di dong, thuong c6 anten bén trong. Mac
d0 nhitng reader nay dat nhat (va it c6) nhung nhitng cai tién hién nay trong

k§ thuat reader cho phép cac reader cam tay phirc tap ¢ gia thip hon.
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Hinh 3.7 : Reader cAm tay UHF caa Intermec Corporation.

3.3 CACH BO TRIi (LAYOUT) READER VA ANTEN :

3.3.1 Cong ra vao :(Portals)

RFID ¢ ctra ra vao dugc thiét ké d¢é nhan dang tag vao hoac roi khoi
ctra. Hé théng nay thuong duoc lap dat ¢ nha kho, noi ma san pham thuong
xuat nhap kho. Hé thng RFID nay con rat hitu ich cho nhiing san pham
thuong di chuyén giita cac khu vuc caa nha may tai d6 san pham mang tag
thuong di chuyén qua cac cira. Hé théng RFID nay con dugc ding cho cac
ung dung luu dong, bd doc va anten thuong duoc xay dung trong cac khung,

trén banh xe ching ta co thé day vao trong xe tai hoac xudng cac 16i di.

Hinh 3.8 : Mt wng dung RFID cho céng ra vao.
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3.3.2 Pwong ham : (Tunnel)

Tunnel 12 mot hang rao nam bén trén day chuyén san xuét tai d6 lap
vao anten va reader. Mot tunnel giéng nhu mot cia ra vao kiéu nho cé thuan
loi 1a mot tunnel ciing bao gdm phan chan RF dé hap thu buc xa hoic dinh
huéng nang luong RF sai gay can tro cho reader va anten gan d¢6. Ung dung
nay thich hop cho cac day chuyén lip rap va day chuyén dong goi, reader s&

xéac dinh nhiing san pham di chuyén trén bang tai.

e

_ %

Hinh 3.9 : Mt tunnel.
3.3.3 Thiét bi cAm tay : (Handhelds)

Mot thiét bi cam tay c6 san anten, bo diéu khién cho phép ngudi ding

quét cac san pham gan tag trong cac truong hop khong thé di chuyén san
pham tai reader. Viéc dung reader RFID cim tay twong tu nhu reader bar
code cam tay. Do d6, nhiéu reader RFID cam tay ciing c6 thé doc bar code va
san Xuat tir ciing nha san xuat ché tao ra cac reader bar code. Reader nay con
c6 thé giao tiép bang Ethernet khong day, modem RF. Reader bang tay nay c6
thé két noi véi cong ban phim hoac cong USB trén may tinh c& nhan.
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Hinh 3.10: B$ doc RFID cam tay.
3.3.4 Ké théng minh :

Ké théng minh 1a nhitng ké két hop vai nhimg anten dé reader nhan ra

viéc xuat hién va lay di cac san phan tir k&, hoic doc tat ca san pham tir ké
theo yéu cau. Kha niang nay cho phép kiém ké tat ca cac san pham trong kho
theo thoi gian. Hé thong khong chi dém luong san pham trong kho ma con
quan ly nhitng théng tin di liéu ID caa san pham vi du nhu thoi han sir dung

va bao cho ngudi quan 1y vé cac san pham da hét han.

\‘

Hinh 3.11 : Hé thong ké thong minh.
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3.4 ANTEN CUA READER :
3.4.1 Gigi thiéu :

Reader truyén thdng véi tag thdng qua anten cua reader, 1a mot thiét bi

riéng ma né dugc gan vao reader tai mot trong nhitng cong anten cua nd bang
cap. Chiéu dai cap thuong giéi han trong khoang 6-25 feet. Tuy nhién, giéi
han ndy cd thé khac nhau. Nhu da dé cap & trén, mot reader c6 thé hd trg dén
4 anten nghia 1a c¢6 4 cong anten. Anten cua reader ciing duoc goi 1a phan tu
két néi cua reader vi n6 tao mot truong dién tir dé két ndi vai tag. Anten phat
tan tin hiéu RF cta may phat reader xung quanh va nhan dap (ng cua tag. Vi
vay Vi tri cua anten chu yéu 1a 1am sao cho viéc doc chinh xac (mac du reader
phai dugc dat hoi gan anten vi chiéu dai cap cua anten bi han ché). Thém nira
1a mot s reader ¢ dinh c6 thé c6 anten bén trong. Vi vay trong truong hop
nay Vi tri caa anten doi vai reader bang 0. NGi chung anten caa RFID reader

cd hinh dang hop vubng hoac chir nhat.

.

Hinh 3.12 : Anten phan cuc Circular UHF cia Alien Technology.
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Hinh 3.13: Anten phén cwc Linear UHF cuaa Alien Technology.

3.4.2 Pham vi docC :
Dau vét anten (Antenna Footprint) cia reader xac dinh pham vi doc

(duoc goi la read window) ciia mot reader. N6i chung, diu vét anten ciing
duoc goi 1a md hinh anten, c6 3 mién kich thudc c¢d hinh dang gan gidng hinh
elip hoic hinh cau nho ra truéc anten. Trong mién nay, niang luong cia anten

ton tai, vi vay reader cd thé doc tag dat trong mién nay dé dang.

Reader T ——
Antenna

Hinh 3.14 : M6 hinh anten don gian.
Trén thyc té thi do dic tinh cua anten, dau vét cua anten khdng c6 hinh
dang on dinh nhu mot hinh elip ma luén méo mé, ¢ chd nhd ra. Mdi chd nhd

ra bi bao quanh boi mién chét, mién chét nay dugc goi la null.
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Protrusnons

/ ;\Jf

\/‘\

Antenna Pattern )<—Dead Zones (Nulls)

ns e <
Reader ™ )
Antenna 1 / Y,

Hinh 3.15 : M6 hinh anten méo, nh6.

Su phan xa tin hiéu anten cua reader trén ddi tuong chan séng RF gay
ra multipath. Trong truong hop nady, séng RF bi phan xa rai rac co thé t6i
anten cua reader khong dong thoi theo nhitng hudng khac nhau. Mot s6 song dén
c6 thé cung pha (nghia 1a hop véi md hinh séng cua tin hiéu anten géc). Trong
truong hop ndy, tin hiéu anten géc tang khi cic song nay ap dat voi cac séng goc
lam ting méo dang. Hién tuong nay duoc goi 1a nhidu ¢ xay dung. Mot sé séng
c6 thé dén nguoc pha nhau (nghia 1a nguoc lai véi md hinh séng anten géc).
Trong trudng hop nay tin hiéu anten gbc bi huy khi hai dang song nay ap dat vao

nhau. Hién tuong nay duoc goi 1a nhiéu tiéu cyc. Két qua la null.

Original Signal f ‘ /
= / f
/e\ /».\ /\ | ‘ f \ 'I \
’ \ [ \ f ‘ 1 ! \ ‘
\ ‘| i ' | |
W U L
=/ \\1/ ‘5 .J \ ;
Reflected Signal '\ ‘,' /
/U
Resulting Signal
Constructive Interference
Original Signal

TNE SNk //\\

SRR e
! ! f \ ,f' H Resulting Signal

N 1% A o
Yol Nt Y d TN N
Reflected Signal

Destructive Interference

Hinh3.16 : M6 hinh Multipath.
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Tag duogc dat tai mot trong nhitng mién nho ra d6 s& duoc doc con néu
tag di chuyén sao cho né nam trong mién chét bao quanh thi khéng thé doc
tag duoc nita. Ching han dit tag xa reader thi khdng thé doc tag nhung khi di
chuyén (cung hudng) lai reader thi c6 thé doc duogc tag, tuy nhién néu tag nay
di chuyén huéng khac thi khong doc duoc né. Vi vay viéc doc tag gan mién
nhé ra khong dang tin cdy. Khi dat anten quanh pham vi doc, 1am sao dé
khong phu thudc vao mién nho ra dé tang t6i da khoang cach doc 1a diéu quan
trong. Chién lugc tdi wu nhét 1a dit bén trong mién c6 hinh elip du c¢6 nghia 13
bo qua maét vai feet pham vi doc, nhung an toan van hon.

Piéu quan trong 1a xac dinh dau vét cua anten, diu vét anten xac dinh
nhitng noi ma c6 thé hoic khdng thé doc tag. Nha san xuat cd thé quy dinh
dau vét anten nhu mot dic diém k¥ thuat cua anten. Tuy nhién, nén sir dung
thong tin nhu mot nguyén tac chi dao, vi trén thuc té dau vét s& khéac tiy moi
truong hoat dong. Co thé sir dung ki thuat hoan toan chinh x4c nhu phan tich
tin hiéu dé vach ra dau vét anten. Phan tich tin hiéu 1a do tin hiéu tir tag, st
dung thiét bi nhu may phan tich pho hoic may phan tich mang luéi truyén
thanh ¢ nhiing diéu kién khac nhau (chang han trong khéng gian khéng co
rang buoc, nhitng hudng tag khac nhau va trén nhitng vat liéu dan hoic vat
ligu hit thu). Nh&r vao viée phan tich cuomg d6 tin hidu c6 thé xéc dinh chinh
xé&c dau vét anten.

3.5 NHUNG THANH PHAN CUA MOT GIAO THUC READER :

3.5.1 Gigi thiéu mot s thuat ngir :

- Alert (bao dong): 1a mot thong diép tir reader giri dén may cha cho biét
tinh trang cua reader thay d6i hoac chira théng tin mai nhat vé stc khoe
cua reader.

- Command (Iénh): 1a mot thong diép tir may cha dén reader gay ra su

thay d6i trang thai reader hodc phan ung caa reader.
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- Host (may chu): 1a mot thanh phan middleware hoic ang dung lién lac
véi cac reader.

- Observation (su theo ddi): 1a mot mau tin gdm mot sé gia tri & mot noi
hoac mot thoi diém nao d6, chang han nhiét do bén trong thiét bj 1am
lanh tai mét thoi diém nao d6 hodc sy xuat hién cua tag 42 tai ctra s6 5
vao lac 16:22:32 vao 23 thang 7 nam 2005.

- Reader: 12 mot cam bién lién lac véi cac tag dé theo ddi cac nhan dang
roi sau do lién lac nhiing theo ddi nay véi may chu.

- Transport (van chuyén): 1a mot co ché lién lac dugc dung boi reader
va may chu.

- Trigger: Trigger 1a mot so tiéu chuan, chang han nhu thoi diém trong
ngay sé& gay ra mot sé hoat dong. Vi du mét trigger doc co tinh gio, ca
moi 12 phit thi mot reader s& doc cac tag nao cd mit ¢ do.

Véi nhitng thuat ngir dugc mo ta, ta c6 thé dinh nghia giao thirc
reader 1a mot bo luat chinh thirc xac dinh phuong thirc ma mot hoac
nhiéu may chu va mot hoac nhiéu reader cé thé truyén cac command,
observation, alert qua mot transport. Bt ky giao thuc reader nao ciing
phai giai quyét ba kiéu truyén chinh: cac command tir may chu dén
reader, cac observation tir reader dén may chu va céac alert tir reader dén
may chi. Hinh sau trinh bay phuong thtic théng tin xuat phat.

Reader Host

Commands

Observations
-~
Alerts

Hinh3.17 : Dong thong tin trong hé thong RFID.
Mic du so do nay chi trinh bay mot reader va mot may chi nhung vé

mat |y thuyét thi tong sé reader bat ky c6 thé lién lac véi tong sé may chi bat
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ky. Cac giao thtc reader hién hanh va dé xuat hudng toi viéc gisi han tong sb
may cha ma mot reader c6 thé lién lac vi loi ich caa hiéu suat mang dang thuc
thi giao thie d6. Tuy nhién, may chu 6 thé lién lac véi tong sb reader bét ky
bang cé4c giao thirc nay.

3.5.2 Cac lénh :

Mot may cha giri cac 1énh dén mot reader dé gay ra mot vai phan tng
tir reader hoac dé thay doi trang thai cua reader theo mot sé phuong thirc. Ta
c6 thé chia cac 1énh ma may chu gui dén reader thanh ba loai:

- Lénh cau hinh: Nhiing lénh nay dé cai dat va cau hinh reader.
- Lénh theo ddi: Nhitng Iénh nay dé reader doc, ghi hoic sira dbi théng
tin tag ngay tic khac.
- Lénh trigger: Nhirng lénh nay thiét lap cac trigger cho cac su kién nhu
doc hoac théng béo.
3.5.3 Thong béo :

MJdi khi mot reader theo ddi hoac phat mot alert thi nd phai truyén

thong bao lién quan dén nhiing sy theo ddi hoic alert nay dén may chu. Sy
lien lac c6 thé duoc khoi tao bai reader (truyén bat dong bo) hoic qua Iénh
request tir may chu (truyén dong bo).

3.5.3.1 Bat dong b :

Véi cach tiép can bat ddng b, reader bao cho may chu biét c6 mot su

theo d6i hoac alert ngay tac thi hoac khi cd mét trigger xay ra lam cho reader
gui thong bao nao do.

Reader Host

Notification
-~

Hinh3.18 : Thong béo bat dong bé.
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Phuong phép nay cé thé 1a phuong phap c6 hiéu qua ddi véi viéc gui
cac thong bao tir nhiéu reader dén mot may chii. Khia canh phuc tap cua cach
tiép can nay 1a xéac dinh cach thirc diéu khién mot may cha khi né bi that bai
(fail). N6 phu thudc vao qua trinh va chuyén (transport) va diéu nay c6 thé
duogc xir Iy bang ky thuat can bang tai.
3.5.3.2 Pong bo :

Déi vai viéc truyén dong bo, may cha giri mot 1énh cho reader va yéu
cau c6 su theo ddi ngay hoic mot béo cdo vé su theo ddi hodc alert nao do.
Reader tra 10i bang mot danh sach thong tin da yéu cau. Tién trinh thuc hién

c4c yéu cau lap di 1ap lai tir may chu duoc goi 1a “polling” reader.
Reader Host

1: Poll

EN
2: Notification

s
Hinh 3.19 : Théng bso dat dwoc dong b Polling.

Polling d& duoc thyuc thi, cho phép cadc may chu fail nhung cach tiép
can nay ap dat chu ky CPU thém vao may chu, reader va doi hoi sur dung
transport nhiéu hon, yéu cau cac thong béo s& thuong tra vé mot danh séch
rdng, trong khi céch tiép can bat dong bo thi viéc lién lac thuong chi xay ra
khi thong tin méi san co.

Cha y: Mot sé cach tiép can bat dong bo gém co tinh ning “keepalive”
ma mot thdng bao rdng tir reader dén may chu vao khoang thoi gian da thiét lap
cho thay reader van hoat dong du khdng cd su theo ddi hozc alert nao xay ra.
3.6 CAC GIAO THUC CUA DAI LI CUNG CAP :

3.6.1 Alien :

Ccong nghé cua Alien sir dung cac thuat ngir ché do tuwong tac

(Interactive mode) va ché do tu tri (Autonomous mode) ddi véi hai kiéu
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truyén dong bo va bat dong bo, nhung cac budc twong tng duoc thyuc thi boi
reader va may chu thi twong tu nhau. Reader cua Alien nhan cac Iénh qua mot
cong serial hodc qua phién telnet bang giao thic TCP. Mot s6 1énh cau hinh
cling c6 thé dugc cung cap qua giao dién web bang céc lénh GET va POST
HTTP (duoc thuc thi nhu mot web GUI). Alien hd tro cac thong béo vé su
theo ddi hodc alert bang email (qua giao thicc SMTP) qua mot TCP socket
hoic qua cdng serial st dung mot vai dinh dang ¢6 thé ciu hinh théng tin. Ta
st dung mot dinh dang XML dé trinh bay mét théng bao TCP socket. May
cha lang nghe socket. Reader ni socket nay, giri mot thong bao nhu sau dén
cong d6 mot XML text va sau d6 dong socket.

Tuy nhién, viéc ghi mot thuc thi middleware hoan chinh s& gap nhiéu
thir thach khi ta xét dén nhu cau giam sat va quan ly reader, cau hinh céc
reader thay thé va push phan mém cap nhat reader. Alien cung cadp mot bang
diéu khién quan Iy céc reader ctia n6 nhung khong thé quan ly cac reader.
3.6.2 Symbol :

Cong nghé¢ AR-400 cta Symbol nhan cac Iénh XML qua HTTP hoac
qua TCP socket hoic qua cong serial, né ciing hd tro giao thac chudi byte cua
vendor cu thé qua két ndi TCP hoac serial. Cac thong bao c6 thé dugc ciu
hinh ddng bd ma Symbol goi 1a “Query mode” hodc bat dong bo goi la
“Publish/Subscribe mode” trong tai liéu. AR-400 hé trg SNMP cho céc alert
va cau hinh va c6 thé nhan cau hinh XML hoac céc 1énh chudi byte. N6 hd tro
cac transport Ethernet va serial. AR-400 c6 mét server HTTP gan kém cung
cap ban phim quan Iy bo doc. Bé c6 thong bao, dau tién ta dat lién két Host
Notification vao trang Event Notification Preference cua ban phim (console)
theo trang URL sau:

http://host.localdomain/cgi-bin/listener.cqi

Reader mong rang servlet hodc CGI script & trang URL nay s& nhan ddi s6
oper, ma n6 c6 thé test hoac notify. May chi cua ta dang chay web server va hd

trg cac CGlI script vi vay khi reader thuc hién yéu cau HTTP GET sau day:
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http://host.localdomain/cgi-bin/listener.cgi?oper=test

thi giao thae doi hoi tap 1énh may chu tra lo1 dap ang HTTP chi nhitng noi
dung sau:
<Matrics>
<HostAck>
</Matrics>
Dé cho biét cd mét su kién da xay ra, reader thyc hién mét yéu cau nhu sau:

http://host.localdomain/cgi-bin/list...gi?oper=notify

Trong truong hop nay, may chu can tra 1oi lai nhu sau:
<Matrics>
<HostAck/>
</Matrics>
va thuc hién yéu cau mot danh sach su kién ¢ trang:

http://dockdoor.localdomain/cgi-bin/...er=queryEvents

Danh sé&ch tra vé s& chua tat ca cac theo ddi do reader phét sinh tir ltc
truy van sy Kién cudi ciing tir may chu. Danh sach ¢ dang nhu sau:
<Matrics>
<EventList>
<Tag event="0" id="305000181CB50C8000001070"
type="10000303900D432" uid="CCC"
time="41D8E1BE" RPL="1,2"/>
</EventList>
</Matrics>

Luu y rang d0 may chu yéu cau danh séch theo ddi trong céch tiép can
ddéng bo nhung day van 1a mot théng béo bat dong bo, boi vi khong phai

polling 1a may chii cho reader bao theo ddi da san sang.
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Hay nhin vao thdng tin tra vé boi reader, ta thdy mot tag XML duoc dit
la <Tag>. Bang cac gia tri thugc tinh <Tag> phan tich cac thugc tinh khac

nhau cua <Tag>.

Bang cac gia tri thugc tinh <Tag>

Thudc tinh | Gia tri

Su Kkién 0 = tag moi

1 = khong thay tag

2 = phét hién tag thay doi
3= su kién THReshold

id Gia tri s6 hex cua tag

Kiéu Gia tri s6 hex dai dién cho EPC hoic kiéu Matrics (EPC kiéu 1
véi 4 byte caa General Manager va 3 byte cua Object class)

uid ID ngudi dung cho tag riéng biét hoac set tag

Time S6 gidy tir Unix Epoch (0:00, JAN 1, 1970, GMT), kiéu s6 hex

RPL Dau phay biéu thi nhitng diém phat hién tag (vd : 1,2)

3.7 TONG QUAN GIAO THUC EPC GLOBAL:

Cac giao thic cia cac vendor (dai 1y) déu c6 chung mét muc dich
nhung khac & chd 1a khdng cd client (khach hang) nao cé thé lién lac véi thé
ma khong cé adapter bién dich giao thirc cuia mdi vendor. EPCglobal can dua
ra mot tiéu chuan mai cho céc giao thic reader cho céc chuan thé méi nhat.
Chuan moéi nay sé cung cap maot tap giao thac cho tat ca cac vendor thyc thi
va mot phuong phap md rong giao thirc cho cac tinh nang cu thé cua ting

vendor. EPCglobal dinh nghia giao thirc Reader dudi dang 3 |6p nhu sau:
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Reader layer

MT8 | MT8 |
Messaging Messaging
layer layer
Transport Transport
layer layer

Hinh 3.20 : Cac lop cia giao thic reader EPCglobal.
Trong do :

- MTB (Message Transport Binding): (encapsulate) cac I6p Messaging
va Transport va dua ra giao dién cho l6p Reader.

- Lop Reader: dinh nghia ndi dung va dinh dang cua thong diép duoc
gui gitra reader véi may chu. Lop nay tuong duong 2 16p Presentation
va Application caa m6 hinh OSI. Giao thirc cho phep I6p nay dung
nhiéu MTB, nhung théng thuong chi sir dung mot MTB. Reader chi ¢6
thé c6 mot d6i thoai voi may chu.

- Lép Messaging: quan ly két ndi, bao mat, dong goi cac 1énh cua may
chu, cac dap ung va thdng bao cua reader. Viéc mé hoa, xac thuc hoac
quan ly phién xay ra & day. L6p nady mo ta phuong thuc bat dau, két
thuc ddi thoai giita reader vi may chi, dinh nghia dang khung. Lép
nay tuong duong 16p Session cua mé hinh OSI.

- Lép Transport: 1a 16p thip nhat, né md ta cac dich vu tr OS hoic
phan ctiing hd trg mang. N6 tuong (ng voi cac 16p Physical, Data Link,
Network cua mé hinh OSI.

3.7.1 Lép Reader :
Gom 4 hé thong phu: Read, Event, Output, Communication.
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Reader
Ta Read Event Qutput Communication Host
i Reads | Subsystem: subsystem: subsystem | : subsystem fonts

Hinh 3.21 : Bén hé théng phu reader.
3.7.1.1 Hé théng phu Read :
Doc tag va cung cap thdng tin cho hé théng phu Event.

....................................................

Read subsystem

Read filter

Data acquisition

Hinh 3.22 : Cac giai doan trong hé théng phu Read.
Trong do6 :

- Source (ngudn doc): doc ID cua tag, source c6 thé 1a mot anten hoac

mot nhom anten hoac mot checkout scanner doc méd vach. Khi theo doi

ngudn doc va chuyén thong tin nay cho cac giai doan tiép theo thi giao

thic cho phép hé théng phu Event, Output va may chu thuc hién céc

quyét dinh dua trén ngudn doc nay.

- Data Acquisition (thu nhan dix liéu): diéu hoa thoi gian doc. Ba tham

sb anh huang viéc 1am nay 1a: chu ky nhiém vu (duty cycle), sé chu ky

doc trén mat trigger, thoi gian cho doc (read timeout). Chu ky nhiém vu

xéac dinh xem reader s& bt dau viéc doc c6 thuong hay khéng. Mai khi

bat dau thi sé chu ky doc xac dinh reader s& doc bao nhiéu lan. Thoi

gian cho xac dinh reader sé€ cho bao lau trudce khi xac dinh khéng co tag

nao c6 mat.
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- Read Filtering: drop hoac “filter out” viéc doc tag khong khop vai mo
hinh do may chu thiét 1ap. Chang han mé hinh c6 thé noi “Trinh cho t6i
moi tag c¢o filter type 2”.

- Dir liéu roi ngian xép lién tuc: giai doan Source cung cip cho giai
doan Data Acquisition, rdi lan luot cung cip cho giai doan Read
Filtering. Vao cuéi tién trinh nay, giai doan Read Filtering s& cung cap
cho hé théng phu Event. Béi véi hé théng phu Read, mdi l1an n6 doc
mét tag nd ctr nhu dang doc tag lan dau tién. Hé théng phu nay khéng
biét su khac nhau gitra mot tag mai va mot tag da duoc nhan ¢ chu ky
trude do, su nhan thirc dung dan nay phai duoc thuc hién day chuyén
boi hé thong con Event.

3.7.1.2 Hé théng phu Event :
Chuyén doc thé thanh su kién c6 ¥ nghia.

.........................................................

Event subsystem

Smoothing/Event Generation ]

-

Hinh 3.23 : Giai doan caia hé théng phu Event.

Giai doan nay chiu trach nhiem ap dung smooth filter (loc nhan) dit liéu
dé nhan ra sy khac biét gitra mot tag thiéu trong mot vai lan doc va mot tag
khdng c6 mat 1au hon. Hé théng phu Read s& b&o cdo su ¢6 mat cua tag mdi
khi n6 dugc doc. Giai doan Smoothing/Event Generation duy tri trang thai
theo thoi gian vi vay no cé thé so sanh viéc doc va chi di tiép su kién co y
nghia, chang han c6 mot tag méi dén hoic vang tag da duoc doc trude do. N6
sang loc dix liéu do hé thdng phu Read phat sinh dé c6 thé quan ly tot hon. N
cling kiém tra méi lién hé giita nguon va ID dé phan biét gitra tag gan ngudn
A va tag da di chuyén dén nguon B (ma c6 thé anten khac dugc gan vao cing

reader). Thong tin ndy san ¢ cho may chu truy van nhung diéu nay hiém khi
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duoc thuc hién. Cac su kién do giai doan nay phat sinh duoc gui dén hé théng
phu Output dé duoc loc va dit vao cac bao co guri dén may chu.
3.7.1.3 Hé théng phu Output :

Quyét dinh dit liéu nao reader s& bao co, dém dit liéu va gti béo cao

dap ang mot trigger do may chu thiét 1ap hoadc ldc may chu yéu cau truc tiép.
Hinh dudi ddy trinh bay cac giai doan cua hé thong phu Output.

Output subsystem

Notification Trigger

Report Buffer

Data Selector

Hinh 3.24 : Giai doan ciia hé thong phu Output.
Trong do6 :

- Data Selector (lwa chon dir liéu): &p dung filter do may chua thiét lap
trude d6 va tir chéi dir liéu nao khdng phu hop vai filter d6. Giai doan
nay ciing xac dinh nhitng truong nao sé duge bao céo. Pé sir dung co
s& dir liéu twong tw, md hinh filter thuc hién ménh d¢& WHERE trong
khi nhitng Iénh khac do may chi phat co thé thiét lap cac truong tuong
ty nhu viéc SELECT trong truy vin SQL.

- Report Buffer (b¢ dém bao cdo): gir vi tri cho cac su kién chua duogc
phat dén may chi. Cac sy kién duoc tap hop thanh mot danh sach goi 1a
bao cdo. May chu c6 thé yéu cau cac béo céo nay bang cach poll reader,
hoic ching dugc phat dén may chi qua kénh théng bao khi mot vai
trigger xay ra. Cac su kién luén dugc xo6a khoi Report Buffer ngay khi
chung dugc phat dén may chu. Giao thic khdng chi rd nhitng gi s& xay
ra néu reader hét nang luong hoic buffer day, nhung trong hau hét cac

thuc thi thi buffer s& mat noi dung khi ning lwong khdng con va buffer
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1a bufer FIFO hodc ring tic 1a n6 loai cac sy kién cii nhat dé nhan cac
su kién méi moi khi no bi tran bd nhé.

- Trigger théng bao: xac dinh khi nao gui report cho may cha theo
trigger da duoc may chu thiét 1ap trudc. Chang han, may chu yéu cau
nhan thong bao sau 2,000 mili giay.

- Report: la danh sach céc su kién véi mot tap cac truong duoc may chu
cau hinh cho mdi su kién. Giao thirc md ta mot danh sach cac truong Xuat
hién trong report nhung yéu cau reader vendor chi thuc thi mét phan nho.
Pay 1a mot trong nhing chi tiét s&¢ duoc thay doi trong twong lai vi co
nhiéu trudng bt budc va c¢6 cac trudng khong bat buoc méi thém.

Bang cac trwong report ma cac reader phai hd tro 13 co sé cac

truong bt budc co kha ning xuat hién trong cac dic ta giao thic twong lai.

Bang cac trudng report ma cac reader phai hd tro

Tén Vi du M0 ta
ReaderID urn:epc:id: giai: Mot gia tri ID duy
007654321.12345 nhat do nha san xuat
thiét lap.
ReaderName | Dock door three Tén dugc thiét 1ap boi
may chu.
ReaderRole | Receiving Nhirng mo ta caa Role

dugc dién ta boi may

chu.
TaglD 315461CE90773593FE000000 ID cua tag c6 dinh
dang binary.
Allsupported | ReaderID, ReaderName, Tat ca cac truong

ReaderRole, TaglD, Allsupported. duoc hd tro bai bo

doc.
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Bang cac trwong khong bat budc quan treng trinh bay mot sb

truong khdng bat budc hitu ich nhit ma reader co thé hd tro.

Bang cac trueong khong bit bugc quan treng

Tén

Vi du

MO ta

EventTimeUTC

urn:epc:id:sgtin:00012345.0
54322.4208

Thoi gian su kién xuat hién &
UTC véi do chinh xac mili giay
(dinh dang tuy thuc MTB).

TaglDasPureURI

urn:epc:id:sgtin:00012345.0
54322.4208

Mot pure identity trong ki
hiéu URI.

TaglDasTagURI

urn:epc:tag:sgtin-
96:2.00012345.054322.4208

Mot tag identity trong ki
hiéu URI.

Trigger: giao thurc reader dinh nghia mot implicit trigger va hai

explicit trigger.

- Implicit trigger (trigger an): 1a mot yéu cau thong tin tir may chu qua

kénh lénh (cac kénh da duoc thao luan & phan truéc “The Messaging

Layer”). C6 nghia la giai doan Data Acquisition sé thuc hién mét chu

ky doc qua nguon va sau d6 chuyén dir liéu qua cac giai doan, dua dén

giai doan Report Buffer dé phat dén may chu trong mot dap ¢ng trén

kénh 1énh.

- Explicit trigger (trigger r6 rang): Co6 hai loai explicit trigger:

» Read trigger (trigger doc): no thyc thi giai doan Data Acquisition

nhu thuc hién 1énh READ may chid, nhung dir liéu dugc dém

trong Report Buffer.

> Notify trigger (trigger thdng bao): gay ra report trong Report Buffer

dé phat dén may chi nhung khong gay ra viéc doc méi nao.

May chu ciing c6 thé tao ra viéc doc bing cach dung truc tiép mot lénh

IssueReadTrigger. NO tao ra viéc doc chir khéng tao ra thong bao. Bang cac
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trigger mo ta cac loai trigger. Cac trigger ndy c6 thé l1a Read hoic Notify

trigger.
Bang cac trigger
Trigger M0 ta Tham so
Timer Trigger khai dong sau nhiéu Mili gidy gitra cac
mili gidy. trigger
Canh 10 Trigger khai dong khi mot pin - | Chuyén trang thai : [0[1]
10 trén mot port 10 chuyén
trang thai tir 1 dén 0 hoactr 0 | 10 Port
dén 1. Néu thiét bi khdng c6
cong 1/0 thay vao d6 set cd bai | 10 Pin
phan ctng bo doc.
Giatri 10 Trigger nay dugc khoi dong khi | 10 Port
gia tri cua port 10 dai dién cho
cac gi4 tri integer bat ki. Gia tri integer trigger
Lién tuc Trigger dugc khoi dong tai mot | Trong.
(continuous) vong kin.
Trong Trigger nay chi dugc khai dong | Trong .
khi may chu khai dong no.
Nha cung cap | Bo doc cua nha cung cap c6 thé | Xac dinh bai nha cung
mao rong thém vao trigger. cap.

3.7.1.4 Hé théng phu Communication :

Thuc thi MTB trén reader. Cac bao cao Iuu trong giai doan Report
Buffer duoc giri cho hé thong phu Communication khi giai doan Notification
Trigger thuc thi. Giai doan MTB dong g6i va thong dich di liu trong truong
report dé tuan theo cac yéu cau cua lép Transport.
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.......................................................

Communication subsystem

Message Transport/Binding ]

Hinh 3.25 : Giai doan chira trong hé théng phu Communication.
Nhu da ndéi ¢ trén, MTB dong goéi cac 16p Messaging va Transport
tuong duong vdi dong goi cac 16p Physical, Data Link, Network va Session
trong m6 hinh OSI. N6 lam cho giao dién lién lac cho reader don gian hon.
Reader c6 thé thuc thi bang Bluetooth hozc TCP/IP qua mang Ethernet khong
day 802.11b.
3.7.2 Lép Messaging :

Lép nay cung cap ba kénh thong diép: mot kénh 1énh, mot kénh théng
bao va mot kénh bao dong. Tir “kénh” trong trudng hop nay cho biét mot dng
dan logic, riéng ré ma thong diép tir 16p Reader c6 thé tran qua. Mdi kénh c6
mot tap luat riéng va mot muc dich riéng.

Command channel
Request

-
Reader Host
- >
Response
Notification channel
i Notification
Reader + e #  Host
Alarm channel
. |
Reader - . L »  Hos!

Hinh 3.26 : Cac kénh caa lop Messaging.
Trong do :
- Kénh diéu khién: kénh nay chap nhan cac thong diép dong bo dudi
hinh thic cac yéu cau do may chu khoi tao. Cac yéu cau tir may chu

dén reader va dap ung cho cac yéu nay tir reader dén may chu di
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chuyén trén kénh nay. Reader khong bao gio khoi tao lién lac qua kénh
nay.

- Kénh théng bao: reader giri cac thong diép bat dong bo dén may chu.
May chu khéng bao gid khaoi tao lién lac qua kénh nay. Reader c6 thé
guri observation hoic canh bao dén may chu.

- Kénh bao ddng: reader gui cac thong diép bao dong bat dong bo dén
may chu. May chu khong bao gio khoi tao lién lac qua kénh nay.
Reader ciing c6 thé gui thong tin giam sat dén may cha, vi du nhu bao
dong cho biét mat két ndi véi anten.

3.7.3 Lop Transport :

Cac MTB khac nhau d6i véi giao thuc Reader van chwa duoc xac dinh
hoan chinh. Céc vendor ciing hd trg cac MTB khong duoc xac dinh trong giao
thirc nay nhung cung kénh va cung thong diép.
3.7.3.1 TCPMTB:

“Simple TCP” MTB la mot MTB rat nho dung TCP dé truyén tai. MTB
nay chi rd reader theo mic dinh s& lang nghe cong 8080 cho dén khi may chu
thuc hién két nbi. Mdi khi may chu thiét 1ap két néi, reader phai tir chdi tat ca
két ndi tir cac may chua khéc. B4i véi nhitng chuy@n vién thiét ké thuong lam
viéc vai cac ung dung dua theo TCP khac thi hoat dong nay ky la, nhung n6
la gigi han cua may cha trong giao thuc reader trong viéc lién lac caa reader.

MTB nay dong khung cac thong diép lop Reader véi mét header cho
biét thong diép nay thudc kénh nao, khung gom ca header va payload tinh

theo octet.

MSB LSB

ChannellD] Length ] Payload ]

(=

Number
of octets: 1 4 1.0

Hinh 3.27 : Cau tric caa khung.
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Trong do6 :

- Channel ID: trudng nay cd thé 1a 2 d6i voi kénh diéu khién, hoic 3 ddi
véi kénh thong bao. ID cho kénh bao dong hién tai chua duoc xac dinh.

- Length: truong ndy c6 moét gid tri khong xac dinh tr 5 dén
2,147,483,648.

- Payload: day la thong diép |6p Reader.

Khung nay dugc ding cho cac thong diép tir reader dén may chi va tir
may chii dén reader. May chu tao két ndi va gui thong diép HostGreeting dén
reader. Khi phét hién ra co két nbi, khong cho thong diép HostGreeting reader
cling gui thong diép ReaderGreeting. Khi hai bén da nhan duogc loi chao thi
ching bat dau xu 1y thong diép 16p Reader. ReaderGreeting, HostGreeting c6
chiéu dai 5 octet, octet cudi c6 gié tri 1a 5. Octet dau tién cua ReaderGreeting

biang 1, con cua HostGreeting bang 2. Cac octet khac bing 0.

0000 00011 0000 oooo?l 0000 oooo?] 0000 oooo?l 0000 0101']

= s - ) -

ReaderGreeting

0000 oom:'] 0000 00007| 0000 00001 0000 oooo:'] 0000 0101]

HostGreeting
Hinh 3.28 : Cau tric loi chao giira reader va may chi.
3.7.3.2HTTPMTB :
HTTP MTB tao mot két néi HTTP 1.1 gita may chu va reader cho

kénh lénh va mot két ni riéng gitta may chu va reader cho kénh thong béo.

Luu y diéu nay khong vi pham nhitng yéu cau cua giao thic bai vi mdi két
néi nay la gitta reader va may cha don.

Reader lang nghe & port 80. Trong TCP MTB, reader nhan két ndi tir
mot may chu va tir chdi bat ky két ndi nao sau d6 tir may chu khac. HTTP
khong yéu cau két néi cé dinh (constant), may chu co thé dung két ndi TCP

va van xem nhu n6 da két néi véi may chu ndy, van gitr trang thai nao d6 va
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tranh két ndi tir cac may chu khac. Mai khi két néi dugc thiét 1ap, may chu bat
dau guri thong diép 16p Reader. Khong tuong ty nhu 10i chao cia TCP MTB.
Thong diép dugc dong khung thanh cac 1énh HTTP GET, PUT hoac POST,
thong diép thuc su 16p Reader duoc ma hoa trong truong RequestUri cua
HTTP yéu cau. Reader dap ung bang HTTP dép tng, truong Status-Code
duoc thiét 1ap cho biét thong diép c6 phai 1a dap tng lénh hay 1a mot 13i. Thay
d6i phai dung lénh POST dit cac lénh va dap ung vao mot XML document.
3.7.4 Giao thirc Simple Lightweight RFID reader (SLRRP) :

SLRRP la mét Internet-Draft (d6 &n Internet) cua IETF. Nham muc dich
interoperate voi ca reader 1SO 18000 va EPC. SLRRP khac xa giao thac

EPCglobal Reader, nhung né dugc xem la giao thuc tién bo vi vay ta thay c6 mot
s6 nhat tri gitra hai chuan. May chu trong SLRRP luén 13 moét RFID Reader
Network Controller (RNC) thuc thi vai trd may cha cua giao thic va cung cap

mot giao dién may khach dé két nbi dén cac ung dung may khach va middleware.

EPC RFID
reader middleware.
\ NG [
N
N
K
1SO 18000 RFID
reader application

Hinh 3.29 : Phwong thirc RNC nam giira reader va RFID middleware.
RNC thyc thi giao thac SLRRP vi vay may khach middleware, may
khach ung dung c6 thé giao phé may chu dong vai trd RNC va chi thuc thi
mot giao thic truyén véi RNC. D6 an hién tai vé SLRRP khong dinh nghia
giao thuc truyén gitra RNC va may khéach. Giao thirc reader dén RNC cua
SLRRP chi hd trg TCP transport va chi dinh nghia cach tiép can dong bo ddi

véi cac théng bao.
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KET LUAN

Sau thoi gian nghién ctru va lam do an, cling véi sy gitp do tan tinh cua
cac thay c6 gi4o va céc ban. Bac biét 1a thay Nguyén Huy Diing, em d3 hoan
thanh nhiém vy dd an caa minh.

Qua dd &n em thay duoc tng dung quan trong cua cong nghé RFID
trong kiém tra va diéu khién, sir dung cdng nghé RFID ching ta thiét ké duogc
nhitng hé théng tu dong, xtr Iy va dua ra cac két qua mong muén. Hién nay
cong nghé RFID rat da ning, nho gon, do d6 ap dung cdng nghé RFID vao
trong cudc song la rat can thiét.

Mic du rat cd gang nhung trong qua trinh 1am d6 an tt nghiép, do su
han ché vé thoi gian, tai liéu va trinh d6 ¢6 han nén khéng tranh khoi cé thiéu
s6t. Em rat mong dugc sy gop y, chi bao cua thay cd va céc ban dé giup em
nang cao kién thuc, chuy@n mon phuc vu cho cong viéc sau nay.

Em xin chan thanh cam on!
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