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ABSTRACT

The objective of this research is to build a link system between farmers
and agricultural experts to support the agricultural extension via mobile
communication network and to collect real data used for developing
automatic agricultural extension systems in the future. This system can be
considered as “24/7 farmers link program”. To build this system, at first,
we need to build modules for sending and receiving SMS and MMS
messages. These modules are important for farmers to send data of rice
status to agricultural experts for receiving consultations. Next, a message
classification module is built based on a combination of machine learning
methods (e.g. SVM) with image and text processing technologies. To make
it more convenient for experts and system users, a website is build to
integrate these modules into the whole system. Preliminary results show
that the construction of this system is feasible. This is also the foundation
for building an online automatic agricultural extension support system
through mobile communication network.

TOM TAT

Nghién ciru nay duwoc thuc hién voi muc tiéu xdy dung mot hé thong nhip
cau gitta nha nong va cac chuyén gia nong nghiép nham hé tro cong tac
khuyén néng (trude mdt la trén cdy liia) qua mang thong tin di dong, dong
thoi thu thap dit liéu thiee té ding dé phat trién cac hé thong khuyen nong
tw dong sau nay. Hé thong nay co thé dwoc xem la “nhip cau nha nong
24/7”. Bé xdy dung dwoc hé thong, truée hét ta can xdy dung mé-dun giri
va nhdn tin nhan SMS/MMS. Céac mé-dun quan trong nay hé tro' cho nong
ddn giri dir liéu vé tinh trang cia cdy lia dé dwoc t van béi cac chuyén
gia néng nghiép. Tiép dén, mét mé-dun phdn loai tin nhdn dwoc thiét lip
dira trén s két hop cdc phirong phdp mdy hoc véi cong nghé xir Iy anh va
xtr 1y van ban. Dé thudn lgi cho cic chuyén gia va nguoi ding hé thong,
mot website dwoc xdy dung nham tich hop cac mo-dun trén lai voi nhau.
Két qud nghién cieu bude dau cho thay viéc xdy dung hé thong nay la rat
kha thi. P6 ciing la nén tang dé xdy dung hé thong hé tro' khuyén nong twr
dong triec tuyén qua mang théng tin di dong.
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1 GIOI THIEU

Viét Nam hién 1a mot nude ndng nghiép, phan
16n ngudi dan soéng chi yeu dwa vao trong trot va
chan nuéi (Téng cuc théng ké, 2014a). Trong do,
cay lua dong vai trd quan trong, 1a ngudn an ninh
luong thuc chu yéu (Tong cuc thong ké, 2014b,c).
Nganh trong lta da dat dugc nhitng thanh tyu dang
ké dwa Viét Nam tr¢ thanh nude c6 san luong gao
xudt khiu 16n hang dau thé gigi.

Ngay nay, viéc trong lia tré nén kho khan,
phirc tap hon do thudng xuyén phét sinh nhiéu loai
sau bénh la va moi truong, khi hau bi 6 nhiém. Vi
vay, viéc trong lua ngay nay doi hoi phai c6 su tich
lily nhitng kinh nghiém, tich hop cac tri thuc va
thong tin tir nhidu nguén khac nhau. Dé duy tri kha
ning canh tranh, nang cao ning suat, chat luong
hat gao, ngudi nong dan hién dai thuong dya vao
cac chuyén gia va cac ¢b van nong nghiép de cung
cap kién thuc, thong tin cho viée ra quyét dinh.
Kho khin & chd 1a cdc chuyén gia khong phai lac
nao ciing ludn cé san khi nha nong can dén va chi
phi ma néng dan bo ra dé dwoc hd tro 1a kha cao.

V6i su phat trién cia mang thong tin va cac
thiét bi di dong, kha nang tiép can voi tri thire
thong qua mang thong tin di dong ngay cang trd
nén don gian va phd bién voi moi thanh phan xa
hoi, chéng han nhu dich vu tra ctru diém thi tuyén
sinh qua SMS, dich vu tin nhin SMS phuc vu ban
doc st dung thu vién, dich vu tra cuu thong tin
chung khoan, ty gia, gia vang, SMS Marketing,
SMS Banking,... Bén canh do, cong ngh¢ thong tin
va cdc gidi phap may hoc da phat trién kha manh
mé trong nhitng nam gin day, trong khi d6 nguon
dir liéu nong nghi€p danh cho khai pha hién con rat
khan hiém. Hién tai, & Pdng bang song Ciru Long
chiea cé hé thong tin hoc nao dwoc xdy dung dé ho
tro cong tac khuyén néng va thuc hién thu thap dir
liéu qua mang thong tin di dong.

Tir thye tién d6, viéc xdy dung mot hé thong
nhim hd trg vé mat thong tin, k¥ thuat cho nha
nong déng thoi dé thu thap dir liéu thuc té qua
mang thong tin di dong 1a rat can thiét, cdp bach va
hop 1y.
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Trong bai viét ndy, ching t6i dé xudt mét gidi
phdp méi nham hé tro cho cong tdc khuyén nong,
cu thé la khuyén néng qua mang thong tin di dong
bang tin nhian SMS/MMS. Bai viét tap trung nghién
clru cac cong nghé ciing nhu cac phwong phap dé
xdy dung nhitng mo-dun thiét yéu cho hé thong
nhu mo-dun giri va nhan tin nhin SMS/MMS, mé-
dun phan loai tin nhan ty dong bang k¥ thuat phan
loai van ban dung gidi thuat SVM va sau cung la
xdy dung mot website hoan chinh dé tich hop cac
module trén, quan 1y va cau hinh hé théng.

Véi su ra doi ciua hé théng nay s€ khéc phuc
dugc mot phan nhitng khé khin ciia ngudi nong
dan trong qué trinh san xuét lua gao, véi kha ning
ung dung rong rdi trong linh vuc néng nghiép no
duoc xem la mot cong cy hitu ich véi tiém nang
rong 16n dé hd trg k¥ thuat cho néng dan mot cach
kip thoi, tiét kiém chi phi va 1a mdt cong cu hi¢u
qua dé thu thap dir liéu thyc tién 1am co sé cho
viéc phat trién cac hé théng hd tro hoan toan tu
dong sau nay.

2 XAY DUNG HE THONG

2.1 MSb hinh hoat ddng tong thé ciia hé théng

Mb hinh tong thé ciia hé thdng dugc biéu dién
nhu trong Hinh 1. O d6, khi nha nong c6 van
dé/cau hoi (chéng han nhu lién quan dén bénh hai
trén cay lua, can tu van céach diéu tri,...) thi ho ¢6
thé dat cdu hoi bang tin nhan SMS hodc chup lai
hinh anh hién trang (MMS) (c6 thé kém theo cu
hoi) de giri dén hé thong bang dién thoai di dong.
Yéu cau nay s& dugc hé théng chuyén dén cac
chuyén gia thich hgp trong timg linh vuc dé duoc
giai dap. Ngay sau khi nhan dugc phan hdi tir phia
chuyén gia, hé théng s& phan hoi lai két qua cho
nha néng. Nhu vay, v6i y tuong nay, hé thong clng
¢6 thé xem nhu “Nhip cdau nha néng truc tuyén
24/7”.

Dbi v6i tin nhan hinh anh, hién tai hé thong
chua hd trg phan loai ty dong, khi hé théng nhan
dugc hinh anh ma nha nong guri 1én, diéu phodi vién
s& xem xét va phan loai hinh anh d6 rdi guri cho
chuyén gia giai dap, sau khi nhan dugc cau tra loi
ctia chuyén gia thi hé thong s& tu dong guri noi
dung tra 101 cho nha noéng.
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Hinh 1: M hinh hoat d9ng ciia h¢ thong

Pdi voi tin nhin vin ban, khi nhan duge cau
hoi cua nha nong qua mo-dun giri nhan tin nhén
SMS, mé-dun phan loai tin nhin SMS tu dong s&
ty dong thyc hién mot sb budc tién xir Iy co ban
nhu tach tu, chon tr khéa hay loai bo tir dung. Do
van ban 14 tin nhan, nén s6 lugng tir khoa khong
nhiéu va it khi lap lai, nghién ctru nay duwa ra hai
phuong an chon tir khoa l1a phuong én thu cong va
phuong an tu dong.

— V6i phuong an thu cong thi hé thong s& giit
lai nhitng tir c¢6 trong danh sach tir khoa (tap dac
trung van ban) da dugc xay dung thu cong boi cac
chuyén gia tur trudc, sau d6 véc-to hoa cac tir dugc
gitr lai d6 va dua vao md hinh ctua phuong an nay
dé phan loai.

— Véi phuong 4n ti dong thi hé théng s& chon
tir khoa bang cach loai bo cac tir dimg (stopwords)
1a nhitng tir thuong xut hién trong van ban nhung
kh6ng c6 gia tri phan loai chang han nhu tir “va

“nhung”, “c6”, “khong”, sau d6 véc-to hoa tit ca
cac tur con lai va dua vao md hinh ctia phuong an
nay dé phan loai.

Trong giai doan ban dau nay, bd tir khoa va tap
dit liéu do nhom tac gia thu thap va xay dung chua
da 16n va da dang nén viéc phan loai tu dong chi
nham muc dich minh hoa cho mé-dun phén loai tu
dong va kiém tra viéc van hanh cua hé théng, con
viéc phan loai van 1a mot hé théng ban ty dong, c6
su kiém tra, giam sat cua diéu phéi vién. Do hé
thong hién 1a ban ty dong nén diéu phdi vién can
kiém tra két qua phan loai ciia mo-dun tu dong va
thuc hién phan loai lai dé 1am co sé cho viée xay
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dung va huén luyén lai mé hinh, sau khi diéu phdi
vién phan loai, cau hoi médi duoc chuyén dén
chuyén gia thich hop dé tra 1oi. Khi nhan duoc cau
tra 10i tir chuyén gia, hé thong tu dong gui noi
dung tra 101 cho nha nong.

Khi hé théng nhan di sé luong tin nhin SMS
méi dén (theo c4u hinh cua hé théng), hé théng s€
tu dong xay dung lai bo tir khoa va huan luyén lai
mo hinh véi by tir khoa va dir liéu méi, sau khi
huén luyén xong hé thong s& sir dung m6 hinh méi
huin luyén vao phan loai tin nhin mé&i dén hé
thong. Hé thong s€ lap di lap di lap lai viéc xay
dung lai bo tir khoa va huén luyén lai mo hinh cho
dén khi lwong dir liéu thu thap du 16n va do chinh
xac phéan loai la chép nhan dugc (do quan tri vién
ctia h¢ théng quyét dinh).

Toan b quy trinh xday dung hé th(fng duoc tom
tdt qua cdc bude sau:

- Xay dyng mo-dun ghi/nhan tin nhén
SMS/MMS

— Xay dung mo6-dun phén loai n6i dung tin
nhan van ban bang k¥ thuat SVM.

— Tach tir bang cong cu VnTokenizer.

- Chon tL‘; khoa hodc loai bo tir dung (tiy theo
cau hinh h¢ thong).

— Xay dung bd dir liéu huén luyén cho mo6
hinh SVM.

— Huan luyén mo hinh.

— Panh gia két qua.
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— Xay dung website hoan chinh dé tich hop
toan by cac mo-dun, quan 1y va cau hinh hé thong.

_ Sau day chung t6i s€ trinh bay chi tiét cac budc
dé xay dung cac mo-dun nay.
2.2 Xay dung méd-dun giri va nhan tin nhin
2.2.1 Tin nhén van ban (SMS)

Giii tin nhan: V& tong thé, c6 2 cach dé gui tin
nhan SMS tir dién thoai di dong dén may tinh
(Developer’s Home, 2014).

Cach 1: Két nbi dién thoai di dong hodc
modem GSM/GPRS/3G vao may tinh. Sau do dung
tap lénh AT dé chi thi cho dién thoai hodc modem
guri tin nhan SMS. Dé giri tin nhén, trudc hét can
lap SIM dugc nha mang cung cip vao dién thoai
hodc modem, sau d6 két ndi modem vao may vi
tinh bang day cap, hong ngoai hay bluetooth. Sau
khi két ndi thanh cong, ta c6 thé diéu khién modem
bang cach guri chi thi dén no6. Chi thi dwoc sir dung
dé diéu khién modem dugc goi 14 tap 1énh AT (viét
tit cua ATtention). Tap Iénh AT la nhitng chi thi
duoc st dung dé diéu khién modem hay dién thoai
di dong, danh sach cac lénh thong dung dugc mo ta
trong Bang 1.

Bang 1: Mt s6 1énh AT dung dé giri tin nhin
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nhin SMS lgéng cach sir dung cac giao thiric/giao
dién dugc ho tro bdi SMSC hodac SMS Gateway.

Nhén tin nhin: Tuong tu nhu viée gui tin
SMS, ciing c6 2 cach dé nhan tin nhan SMS trén
may tinh.

Cach 1: Két ndi dién thoai di dong hodc
modem GSM/GPRS/3G vao may tinh. Sau do dung
may tinh va tap 1énh AT dé doc tin nhin nhan dugc
tor dién thoai di dong hodc modem. Viéc nhan tin
nhén SMS thong qua mét modem c6 mét 1oi thé 1a
nha mang khong day thuong khong tinh phi nhan
tin nhén khi dung v6éi mot M6-dun Nhan dién Thué
bao (thé SIM). Bét loi ctia viéc nhén tin nhén theo
cach nay 1a modem khong thé xur 1y mot sé luong
16n luu lwong tin nhin SMS truy cap. C6 mét cach
dé giai quyét van dé& nay dé 1a st dung nhiéu
modem dé cén bang tai luu luong SMS truy cap.
M3di mot modem s& ¢ mot thé SIM va sb thué bao
riéng.

Bang 2: Mot s6 1énh AT dung dé nhan tin nhin

SMS
Lénh AT Cong dung
AT+CNMI  Dé xéc dinh tin nhdn moi
AT + CMGL Liét ké tat ca tin nhan
AT + CMGR Doc tin nhan

Lénh AT Cong dung

AT+CMGS Gt tin nhin

AT + CMSS Gtri tin nhan tir bo luu trit
AT +CMGW  Ghi tin nhén vao bd nhé
AT+CMGD  Xoa tin nhin

AT +CMMS  Gui thém tin nhin

Cach 2: Két ndi may tinh véi Trung tim SMS
(SMSC) hoac SMS Gateway cuia mang khong day
hodc nha cung cdp dich vu SMS. Sau d6 giri tin
nhin SMS béng cach sir dung cac giao thirc/giao
dién dugc ho trg bdi SMSC hoic SMS Gateway.

Céch gui tin nhan théng qua modem hay dién
thoai di dong két ndi tryc tiép voi may tinh ¢ han
ché 1a toc d6 giri tin nhan SMS rét thap. Néu can
tbc do giri cao hon thi can thiét phai thiét 1ap két
nbi tryc tiép dén Trung tdim SMS hoic SMS
Gateway ciia mang khong day. Két ndi nay c6 thé
duogc thuc hién qua mang Internet hodc két nbi
quay s6. Néu khong thé két nbi tryc tiép dén Trung
tdm SMS hodc SMS Gateway cuia mang khong day
thi ta c6 thé két ndi dén SMS Gateway cua mot nha
cung cép dich vu SMS nao d6, lic d6 SMS
Gateway nay s& chuyén tiép tin nhian SMS dén mot
Trung tim SMS thich hop. Sau khi dang ky va thiét
lap tai khoan véi nha mang khong day hodc nha
cung cép dich vu SMS, ta da co6 thé bat dau gui tin
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Cdch 2: Truy cép dén Trung tdm tin nhin
(SMSC) hodc SMS Gateway cua mang khong day.
Moi tin nhin SMS nhan dugc s& duoc chuyén tiép
dén may tinh thong qua giao thirc/giao dién dugc
hd trg bdi SMSC hodc SMS Gateway.

Ciing giéng nhu viéc guri tin nhén, viéc nhén tin
nhén thong qua dién thoai hodc modem
GSM/GPRS c¢6 mét s6 han ché, do 1a toc do truyén
tai SMS qua thap. Néu can téc do cao hon thi can
thiét phai thiét 1ap két ndi truc tiép dén Trung tim
SMS hodc SMS Gateway cua mang khong day.
Sau khi thiét 1ap mot tai khoan vdi nha mang
khong day hodc nha cung cép dich vu SMS, SMSC
hodc SMS Gateway sé& bat dau chuyén tiép cac tin
nhin dén ing dung SMS bang cach st dung mot s6
céc giao thirc/giao dién. Ciing gidng nhu viéc giri
tin, dé két ndi dén SMSC, bat budc phai co cac
giao thirc SMSC. Viéc nhan tin nhin theo cach nay
cling dé nhu viéc guri.

2.2.2  Tin nhdn da phwong tién (MMS)

Cdc giao thirc ciia mé hinh MMS: Céc thiét bi
di dong (MMS Clients) va cac Trung tdm tin nhin
da phuong ti€n muon lién lac dugc voi nhau phai
thong qua cac giao thirc. Co6 hai tiéu chuén quan
trong dé dinh nghia cong ngh¢ MMS, mét dugce
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xuit ban béi 3GPP, mot duoc xudt ban bai Open
Mobile Alliance (OMA). Hai co quan tiéu chuén
nay hop tic dé dinh nghia cac giao thic MMS. Khi
n6i dén MMS 12 n6i dén cac giao thic lién quan.
Co tAt ca muoi mot loai giao thirc trong mo hinh
kién triic cia MMS (NowSMS, 2014).

a. MMI la giao thtrc dugc sir dung giita thiét
bi di dong v6i Trung tdm tin nhdn MMS (MMSC).
N6 dinh nghia cach thirc ma mét dién thoai di dong
giri va nhan tin nhén théng qua MMSC.

b. MM2 la giao thirc ndm giita MMS server va
MMS relay.

c. MM3 la giao thirc dugc st dung gitta trung
tam MMS va cac hé thong tin nhan khac. Giao
thirc nay théng qua modi truong Internet dé két ndi
v6i server bén ngoai. Trén thuc té, giao thuc nay
chu yéu duoc thuc hién thong qua giao thirc email
SMTP.

d. MM4 la giao thirc dugc sir dung dé két ndi
hai trung tdm MMS lai v6i nhau. Giao thiic nay
can thiét cho viéc trao ddi tin nhan da phuong tién
gilta cac moi truong MMS riéng biét (nhu gitta hai
mang di dong khac nhau).

e. MMS5 la giao thirc cho phép tac dong qua lai
gifra trung tdm MMS va céc thanh phan mang khac
nhu b ghi dinh vi thudng trd HLR hodc mot DNS.

f. MMB6 la giao thirc cho phép tuong tac gitra
trung tam MMS va co sé dir liéu ngudi dung.

g. MM?7 la giao thirc dugc sir dung dé cho
phép cac tmg dung ciia nha cung cap dich vu gia tri
gia ting (VASP) giri va nhén tin nhan MMS thong
qua mét MMSC. Giao thitce MM7 dugc dinh nghia
hoan chinh béi 3GPP, va la mét giao thirc dya trén
SOAP.

h. MMB la giao thire duge sur dung gitra trung
tam MMS va mét h¢ thong thanh toan tra sau.

1. MM la giao thirc duoc sir dung gitra trung
tam MMS va hé thdng tra trudc truc tuyén.

J. MMIO la giao thire cho phép tuong tac gitra
trung ‘Eﬁm MMS va mdt co quan ki€ém soat dich vu
tin nhan (MSCF).

k. EAIF la giao thirc doc quyén duoc dinh
nghia boi NOKIA, 1a giao thirc md rdng cua giao
thire MM 1 vi thé n6 c6 thé duge sit dung cho cac
nha cung cip dich vu gia tri gia ting.

Trong khuon kho bai viét, chung toi khong di
sau nghién cuu cac giao thuc MMS ciing nhu cac
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kién trac chi tiét bén trong hé thing MMS, chi tiét
c6 thé tham khao tai (NowSMS, 2014).

Cach nhin ftin nhin MMS: V& co ban, viéc
nhén tin nhan tr may tinh co6 thé dugc thyc hién
bang hai phuong thirc két noi khac nhau.

Cdch 1: Tin nhin MMS duoc nhan qua két ndi
tryc tiép t6i Trung tdm tin nhin MMS cla nha
mang bang cach sir dung mot trong nhiing giao
thirc dugc hd trg, bao gbm MM4, MM7, hoic
EAIF. Khi str dung bét ki giao thirc ndo trong cac
giao thirc nay, trung tdm tin nhén ciia nha mang s&
tu dong két ndi dén MMS Gateway dé 1ay tin nhin.

Cach 2: Tin nhin MMS c6 thé duoc ldy vé
bang cach sir dung cong nghé SMS két hop voi
cong nghé WAP. Dé nhan duoc mot tin nhin MMS
can trai qua hai giai doan. Giai doan mot, modem
nhén tin nhin SMS, con goi la tin nhén thong bao
MMS. Tin nhén nay chira URL ctia tin nhan MMS
trén Trung tim tin nhin da phuong tién (MMSC).
Giai doan hai, khi modem da nhan dugc tin nhin
thong bao MMS, modem m¢ két ndi GPRS dén
Wap Gateway dé tai vé noi dung tin nhin MMS vé
tir trung tAm tin nhén da phuong tién.

g WIS
B ———————

MMS Sender

MMSC MMS Receiver

MMS Indication

MMS Download

Wy e

Hinh 2: Mb hinh nhén tin nhin MMS tir ing dung

Cich givi tin nhin MMS: Dé gui tin nhin
MMS thi tmg dung khoi tao mot két ndi GPRS dén
Wap Gateway cua nha mang va thyc hién gui tin
nhin MMS dén Trung tim tin nhan MMS (MMSC)
thong qua két n6i WAP va GPRS.

MMSC

MMS Sender MMS Receiver

1l g

Hinh 3: M hinh giri tin nhin MMS tir irng dung

MWS Upload

Dé thuan loi va khong mat nhiéu thoi gian cho
viéc xay dung va phat trién hé thong, nghién ctru
sir dung thu vién SMSLIB (SMSLib, 2014) dé giri
va nhén tin nhin SMS va tin nhin thong bao MMS,
thu vién jWAP (jWAP, 2014) dé két nbi dén Wap
Gateway nha mang va JMMSLIB (jMmsLib, 2014)
dé giai mi tin nhan MMS. Viéc giri va nhén tin
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nhén d}rqc’ thuc hif:n thong qua mot modem 3G
duogc két noi tryc tiep voi may tinh.
2.3 Xay dyng méd-dun phan loai tin nhin SMS
2.3.1 Bai toan phan lop (classification)

La qué trinh phan 16p mét ddi twong dir liéu
vao mot hay nhiéu 16p cho trude nhd mot md hinh
phan 16p ma mo hinh nay dugc xay dung dua trén
mot tap hop cac ddi tuong dir liéu dd dugc gan
nhén tir trede goi 1a tap dir liéu hoc (training data).
Qua trinh phan 16p con dugc goi la qua trinh gan
nhén cho cac ddi tuong dir liéu. Nhu vay, nhiém vu
clia bai toan phan 16p dir liéu 1a can xay dung mo
hinh (bd) phan 16p dé khi c6 mot dir lidu méi vao
thi mo hinh phéan 16p s& cho biét dir liéu d6 thudc
16p nao. Co nhiéu bai toan phan 1op dir liéu
nhu phan 16p nhi phan, phan 16p da 16p, phan lop
da tri,...

Qué trinh phan 16p dit liéu thuong gdm hai
budc: budc “xdy dung mé hinh” va budc “si
dung mo hinh”.

Buwdc 1: Mot md hinh s€ duge xay dung dya
trén viéc phan tich cac ddi tuong dir liéu da duoc
gan nhan tir trude. Tap cidc mau dir liéu niay con
duogc goi 1a tdp dir liéu hudn luyén (training data
set). Cac nhan 16p cua tap dir liéu huén luyén dugc
xac dinh bdi con nguoi trude khi xay dung md
hinh. Trong budc nay, ching ta con phai tinh d6
chinh xac cia md hinh bang cach st dung mot tap
dir lidu khac dé kiém tra, tap dit liéu nay goi 1a tdp
dit liéu kiém tra (test data sef) hoic ding phuong
phap kiém tra chéo trén tp dit liéu hudn luyén.
Néu do chinh xac la chép nhan duogc, md hinh sé
duoc st dung dé xé4c dinh nhan 16p cho cac dit liéu
khéac mai trong twong lai.

Budc 2: su dung mo hinh da duge xay dung ¢
budce 1 d€ phan 16p dir liéu méi.

‘Nhu vay, thudt toan phan IQp la mdt anh Xa tu
mién dir liéu da co sang mot mién gia tri cu thé cua
thudc tinh 16p, dua vao gia tri cac thudc tinh ctua
di liéu.

2.3.2 May hoc Véc to hé tro (SVM)

Phuong phap SVM ra doi tir Iy thuyét hoc
thong ké do Vapnik (1995) xay dung, SVM c6
nhiéu tiém ning phat trién vé mit 1y thuyét ciing
nhu ng dung trong thyc tién. SVM duge danh gia
la mdt trong mudi giai thudt quan trong cia khai
mo dit liéu. Cac g dung thyc té cho thiy phwong
phap SVM c6 kha ning phén loai kha tot dbi véi
bai toan phan loai van ban ciing nhu trong nhiéu
mg dung khac (nhu nhan dang chir viét tay, phat
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hién mat nguoi trong cac anh, uwdc lugng hoi
quy,...).

Bai toan co ban cia SVM la bai toan phan loai
hai 16p: Cho trude n diém trong khong gian d chiéu
(mdi diém thudc vao mot 16p ki hiéu 1a +1 hodc —1,
muyc dich cua giai thuat SVM la tim mét siéu phang
(hyperplane) phén hoach t6i uu cho phép chia n
diém nay thanh hai phan sao cho cac diém cung
mdt 16p ndm v& mot phia vai siéu phing nay.

wx+b=1
wx+b=0

< wx+b=-1

-

b

Hinh 4: Phén 16p tuyén tinh véi SVM
Xét tap dir licu mau co thé tach roi myén tinh
{(X1,Y1),(X2,Y2),..,(Xn,Yn) } VO Xi € R vay; e {£1}.
Si€u phang to6i vu phan tip dir liéu nay thanh hai
16p 1a siéu phing c6 thé tach roi dit lidu thanh hai
16p riéng biét véi 1& (margin) 16n nhét. Tic 13, cin
tim siéu phing H: y = w.x + b = 0 va hai siéu
phang H;, H, hd trg song song véi H va co cung
khoang cach dén H. Vi diéu kién khong c6 phan

tlr ndo cua tdp mau nam giita H; va Hy, khi do:

wXx+tb>=+1voiy=+I1
wX+b>=—-1vdiy=-1

Két hop hai diéu kién trén ta c6:
y(wx +b)>=1

Khoang cach cua siéu phang H; va H, (jén Hla
|[wl|. Ta can tim siéu phang H vdi 1€ 16n nhat, tuc 1a

o ominf]
giai bai toan t6i wu tim ™~ "véi rang budc
y(w.x + b) >= 1. Nguoi ta c6 thé chuyén bai toan
sang bai toan twong duong nhung de giai hon la

min%Hsz véi rang bude y(w.x + b) >= 1. Loi giai
w.b

cho bai toan t6i wu nay la cuc tiéu hoa ham
Lagrange:

l(mb@){llwilz—i,-":loe(yzkw>+b>—1) M
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Trong d6 a la cac hé s0 Lagrange, 0>0. Sau do
nguoi ta chuyén thanh bai toan doi ngau 1a cuc dai
héa ham W(a):

max, W(a) = max, (miny,L(W,b,a))

2

Tu do giai dé tim duogc cac gia tri tdi wu cho
w,b va a. V¢ sau, viéc phan loai m§t mau mdi chi
la viéc kiém tra ham dau sign(wx +b).

Giai thuat SVM co ban gidi quyét dugc bai toan
phan 16p tuyén tinh, tuy nhién néu ta két hop SVM
v6i phuong phap ham nhan (kernel-based method),
s& cho phép giai quyét mot sb bai toan ph1 tuyen
bang cach anh xa dir liéu vao mot khong gian c6 sO
chiéu 16n hon. Khong c6 bét ky thay doi can thiét
nao vé mit giai thuat, viéc duy nhét can lam 1a thay
thé cac tich vo huéng cua hai véc-to u.v bi ham
nhan K(u,v).

Bang 3: Mot s6 ham nhén thwong dwogc ding

Kiéu ham Cong thirc
Tuyén tinh K(u,v) =uv
Da thurc bac d K(u,v) = (u.v +c)¢

Radial Basis Function K(u,v) = exp(-y|[u-v|]?)

Trong nghién ciru nay, chung t6i thuc hién xay
dung va huin luyén mé hinh phan loai tin nhin
SMS nh¢ vao sy hd trg ciia cong cu LibSVM
(Chang, C.C., Lin, C.J,, 2011).

2.3.3  Phdn logi tin nhdn van ban (SMS)

Phan 16p véan ban dugc dinh nghia 1a viéc gan
tén cac chu d& (tén 16p/nhan 16p) cho trude vao cac
van ban dua trén ndi dung cua nod. Phan 16p van
ban 1a cong viéc dugc st dung dé hd trg cho qua
trinh tim kiém thong tin (Information Retrieval),
chiét loc thong tin (Information Extraction), loc
vin ban hodc ty dong dan duong cho cac vin ban
t6i nhitng chu dé xac dinh trude d6. Dé xay dung
bd phén 16p van ban ty dong, nguoi ta st dung cac
thuét toan may hoc (machine learning) c6 giam sat.

Gan nhan

N

7 Xy dyng
tip huiin

Iuyén Tap dic

trung (tr
khoa) Tap cdc
- vée-to dai
Tapdntien ||| s [Tach tr ] TTTTT—— " gion n
fpdt e {111 dién tin
SMS the nhan
~ ITuan luyén =
SVM
e N
Phén 16p tin nhin
SMS méi

Tin nhin Veée-to dai
SMS mai ——+|dién tin nhdn

- SMS

\. /
~ -

Hinh 5: Mé hinh phan 16p tin nhin vin béan véi
SVM

15

Phan A: Khoa hoc Tw nhién, Cong nghé va Méi truong: 33 (2014): 9-21

Xay dwng moé hinh phén logi tin nhin

Chon Iop (target class): Trong nghién ctru nay
chung t6i chia chuyén nganh lta thanh sau chuyén
nganh nho hon (Nguyén Ngoc B¢, 2008) dugc md
ta nhu trong Bang 4.

Bang 4: Cac chuyén nganh nhé trén cay lua

STT Tén
1 Bénh hai lua
2 Séu hai lua
3 Co hai Iua
4 Gibng lua
5 K¥ thuét canh tac
6 Sau thu hoach

Duya vio d6 hé thdng phan 1am sau 16p (nhan)
twong Ung voi sau chuyén nganh nhdé nay. Cac
chuyén gia tham gia vao hé théng thudc mot hoac
nhiéu chuyén nganh trong siu chuyén nganh nay.
Nhu vy, ta s& xay dung tap dit liéu huan luyén véi
sdu nhan tuong Ung. Ngoai ra, ta cling thém mdt
16p 1a 16p tin nhén rac néu no khong thudc mot
trong sau 16p trén, day la mot dang bai toan phan
l6p da 16p.

Tdch tir tiéng vigt

bpé xdy dung hé théng phan loai van ban, viéc
tach van ban thanh tir doc 1ap c6 nghia la viéc bét
budc. Dbi v6i van ban Tiéng Anh, viéc tach tir
dugc thyc hién kha don gian vi mdi tir Tiéng Anh
phan biét nhau boi mot khoang tring. Nguoc lai,
viéc tach tur Tiéng Viét lai kha phuc tap vi mot tir
tiéng viét c6 thé c6 hodc khong co khoang tring.
C6 nhiéu cach tiép can xir ly tach tir Tiéng Viét
ching han nhu phuong phéap dung tir dién, phuong
phap théng ké... K¥ thuat tach tir Tiéng Viét ciing
dd duoc nhidu nhém tac gia nghién ciru va xay
dung cho Kkét qua vai do chinh xac kha cao.

Nghién ciru sit dung phan mém tich tir
VnTokenizer!' dé thue hién viéce tach tin nhén thanh
cac tu doc lap, cong cu nay duoc phat trién dua
trén phuong phap so khop téi da (Maximum
matching) véi tap dir lidu sir dung 1a bang am tiét
tiéng Viét va tir dién tir vung tiéng Viét. Cong cu
dugc xdy dung trén ngdn ngir Java, md ngudn mo.
C6 thé d& dang tich hop vao cac hé thong phan tich
tiéng Viét khac.

Quy trinh thyc hién tach tir theo phuong phép
so khép t8i da dwoc minh hoa nhu trong Hinh 6.

! http://mim.hus.vnu.edu.vn/phuonglh/node/33
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gdm céc tir trong tir dién, cac chudi s0, chudi ky tu
- nudc ngoai, dau cau, cac ky tu hon tap khac trong
van ban, cac tir madi hodc cac tir duoc sinh tu do
Chudi cdc don vi tir theo mot quy tic nao d6 (nhu phwong thirc thém
tir cho d¢ chinh x4c 13 96% - 98% theo (Phuong ef
al., 2010). Vi dy sau minh hoa mdt doan van ban

phu t6 hay phwong thirc lay) hodc cac chudi ki hiéu
Hinh 6: Tach tir theo phuwong phap so khép t6i da duoc tach tir boi VnTokenizer.

khong dugc liét ké trong tir dién. Cong cu nay tach

Céc don vi tir dugc sinh ra tir cong cu nay bao
Vi du: van ban goc

Bénh gdy hai chii yéu giai doan ma — dé nhéanh. Liic dau vét bénh chi la nhitng cham nho, mau xanh xdm,
sau 16m 1én ¢6 dang hinh thoi (mdt én) ddc trung.

Nhiém vu ciia bao tir nay la hit cdc chat dinh dwéng cé trong cdy lia va ngodi ra con tiét ra doc 16
Pyricularin gdy doc cho cay.

Bao tir ndm Pyricularia oryzae hay P. grisea phat trién tot trong diéu kién nhiét dé mat tir 24 — 28 @6 C, am
do cao trén 80%.

Vi du: Van ban sau khi tach tir

Bénh gdy hai chii_yéu giai_doan ma — dé_nhanh . Liic_dau vét bénh chi_la nhing cham nhé , mau_xanh
xdm , sau Ién_lén c6 dang hinh_thoi (mdt én) ddc_trung .

Nhiém_vu cia bao_tir ndy la hit cac chat dinh_dwéng cé trong cdy hia va ngodi_ra con tiét ra doc_to
Pyricularin gdy doc cho cay .

Bdo_tir ndm Pyricularia_oryzae hay P. grisea phdt_trién tot trong diéu_kién nhiét do mat tir 24 — 28 dé C,
am_dg cao trén 80% .

Nhu ta da biét mot tir tiéng Viét trong vin ban — Xay dung bo tir khéa ty dong: Tu tap dur
thong thuong c6 thé co hodc khong c6 khoang liéu thu thap duoc hé thong s& thuc hién viée tach
tring (mot hodc nhiéu 4m tiét), do vy vdi vin ban tir va loai bo tir ding, do van ban la tin nhan nén so
gbc ban dau thi khong thé phan biét tir nao 1a tir lugng tir khoa khong nhiéu va it khi lap lai nén hé
dAy du trong tir dién, tir nao chi 1a mot 4m tiét (mot ~ thong khong thye hién viée giam s6 chitu (so déac
phan cua tir). Sau khi tach tir, cac tir bao gdm nhiéu trung) ma dung tat ca cdc tir con lai sau khi loai bo
am tiét s& duoc ndi lai v&i nhau béng cach sur dung tr ding d€ xay dung bo tir khoa, voi phuong an ty
ky tu “ ” thay thé cho ky tu khoang tring. Véi dong thi viéc xay dung b tir khoa duge thue hién
cach 1am nhu vay thi sau khi thuc hién tach tur, cac nhanh hqn va khong mat nhi€u cong strc cling nhu
tir (c6 nghia trong tir dién) s& duoc phan biét nhau ~ khong cén sy tro gitp cua cc chuyén gia nhung
nho khodng tring giéng nhu van ban tiéng Anh. Tir chat luong cdc tir khoa thi khong cao vi khong phai
d6, ta s& dé dang xay dung bo tir khoa cling nhu tir nao dugc gitr lai cling c6 ¥ nghia phan loai, s6
x4y dyng mé hinh phan loai v&i vin ban d tach. lugng tr khoa s& nhidu hon rdt nhidu so véi

phuong an tha cong.
Xdy dung bj tir khoa (ddc trung)
o o ) o Danh sach tir khoa dugc luu vao mét tap tin,
B tir khoa dic trung 1a mot danh sach cac tir moi dong cua tap tin mot 1a tir khéa nhu vi dy sau:
khoa dic trung cho sau chuyén nganh lua nhu

trong Bang 4 trén. Budce chon tir khoa 1a mot bude D af
quan trong quyét dinh nhiéu dén két qua phan loai Glo,ng
cua hé thong. Trong nghién ctru nay, ching t6i dé N uoc
xudt hai phuwong 4n xay dung bo tir khoa: Sau

— Xay dung bg tir khda thi cong: V6i phuong Bam

4n nay thi can c6 su hd trg cua cac chuyén gia vé
lta, d6 tin cay cua cac tir khoa dugce chon loc cao ) N —
hon, s6 lugng tir khéa it nhung chat lwong hon, Biéu dién tin nhan bang vec-to déc trung
diém yéu ctia phuong 4n nay 13 mit nhiéu thoi gian
va cong strc dé xay dung va chon loc tir khoa.

_ Trong nghién ctru nay, ching ti s dung SVM
de phan loai tin nhan van ban do SVM c6 nhiéu vu
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diém khi str dung cho phan loai vin ban (P Thanh
Nghi, 2011; Tran Cao Dé va Pham Nguyén Khang
, 2012). Pinh dang timg dong cua tip tin huén
luyén nhu sau:

<label><index1>:<valuel><index2>:<value2>...

V6i <label> 1a nhan phan 16p cua van ban (6
chuyén nganh vé laa nhu trong Bang 4), <index>
1a chi s6 cua tir khoa, chi s nay twong tmg véi sd
thr tu cua tur khoa trong tap tin tur khoa, <value> la
gia tri trong s6 cta tir khoa. Mic du, ¢6 nhidu cach
xéc dinh gia tri trong s6 cua tir khoa, trong nghién
ctru nay, do van ban 14 tin nhin SMS nén s6 luong
tir khoa khong nhiéu va it khi lp lai nén khi véc-to
hoa ta khong quan tdm tir khoa d6 xuit hién bao
nhiéu 1an ma chi cdn quan tim no c6 xuat hién hay
khong, néu co xuit hién thi phan gia tri trong sd
dugc gan 1a 1, néu khong xuat hién thi khong can
phai luu - dinh dang nay con duoc goi la dinh dang
thua. Vi du vé dinh dang tap tin huén luyén véi div
liéu 14 céc tin nhin.

Tin nhén sau khi tach tir va loai bo tir dimg:

cho_biét phong tri bénh vang lin lita cé

bénh bac la lua nguyén_nhadn phong _tranh

Pinh dang tap tin huén luyén cua cac tin nhin
trén nhu sau:

163:195:1167:1419:1420:1629:1858:1948:1
156:163:1414:1420:1524:1630:1

Nhu ta dé thiy, tin nhin thir nhat va thi hai
thudc 16p séu bénh hai ltia, nhu vay nhan (16p) cia
c4c tin nhin nay trong tap tin dinh dang 1a 1. Véi
tir khoa “cho_biér” 14 tir khoa nam & vi tri thir 63
trong tap tin tir khoa, nhu vay dé thé hién mot tr c6
trong bd tir khoa va vi tri ciia n6 1a thir 63 trong bd
tir khoa ta viét 63:1, thuc hién tuwong ty véi cac tu
con lai trong tin nhan va vdi tat ca tin nhin nhan
duge. Chi y rang thir ty cac tir trong tin nhin
khong quan trong, khi xac dinh trong s6 cac tir, ta
viét theo thir tu tir nho dén 16n.

Nhu da trinh bay, viéc xay dung bo tir khoa dac
trung trong nghién cru nay st dung hai phuong an,
phuong an thu cong va phuong an ty dong. Nhu
vay, dé xdy dung tap huan luyén ta ciing can phai
4p dung hai phuong an nay. Néu nhu hé thong
dugc nguoi sir dung cau hinh 1a sir dung phuong an
thi cong thi khi xay dung tap hudn luyén, hé thong
s& chon tir khoa trong tin nhin sau khi tach tir bing
cach chi gitr lai nhitng tir c6 trong danh sach tu
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khoa da dugc chon thu cong bdi cac chuyén gia va
thuc hién véc-to cac tir d6 va luu vao tap tin huén
luyén theo phuong 4n nay. Néu nhu hé thdng duoc
ngudi st dung cau hinh 1a sit dung phwong an tu
dong thi khi xay dung tdp huan luyén, hé thong s&
lam viéc loai bo cac tu dung (ngugc lai so voi
phuong an thu cong la chon tir khoa trong b tur
khoa) sau khi thuc hién tach tr, sau d6 véc-to hoa
toan b cac tir con lai va luu vao tap tin huén luyén
theo phuong an nay.

Mot van dé quan trong can quan tdm khi xay
dung tap dit liéu 1a thoi quen nhin tin tiéng Viét
khong bo déu cua ngudi ding, do vay trong qua
trinh xay dung tép dir liéu va b tir khoa néu ta chi
sir dung tiéng Viét c6 ddu thi s& lam cho két qua
phéan loai tré nén khong chinh xac mac du ndi dung
tin nhén c6 chtra tir khoa cin thiét cho phan loai,
chi c6 khac 14 tir khoa d6 khong co déu tiéng Viét.

Dé giam sai sot trong phan loai tin nhan, ching
t6i d& xuat mot giai phap dé xay dung bo tir khoa
va tap tin hun luyén trong mé hinh phén loai tin
nhén. Do bo tir khoa duoc xay dung dua trén hai
cach nhu trén da d& cap, v6i phuong an xay dung
bd tir khoa tht cong thi khi cap nhat thong tin cho
tung chuyén nganh trong sau chuyén nganh lua
trén ta ciing dong thoi cdp nhat cac tir khoa dic
trung cho timg chuyén nganh, céc tir khoa duoc sur
dung bao gom ca céc tir co dau tiéng Viét, khong
c6 diu tiéng Viét, cac tir gan dung voi tir khoa
nhung khong cé nghia khac (phong truong hop
ngudi dung viét sai chinh ta,...), cic tir khac nhau
nhung cung nghia, cac tir dia phuong... Viéc xay
dung tép dir liéu dugc thuc hién béng cach véi mot
tin nhén tiéng Viét ¢6 ddu da duoc phan loai, hé
théng s€ tu dong tao ra thém mot tin nhén tiéng
Viét khong c6 dau va luu vao co so dit lidu dé sir
dung cho viéc xdy dung lai mé hinh. Véi cach
chon tir khoa theo phuong an ty dong dya vao tap
dit liéu nén chi can xay dung tap di liéu nhu 6 trén
da dé xudt 1a ta s& c6 mot bo tir khoa gdm ca tir co
dau 1an tir khong dau tiéng Viét.

Tuwong tu viéc xay dung tdp tin huén luyén, ta
xdy dung tap tin kiém tra dé kiém tra d6 chinh xéac
ctia mo hinh.

Str dung mé hinh

Sau khi kiém tra d6 chinh xac phan 16p cia mo
hinh, néu d0 chinh xac chép nhan duoc, ta dua mo
hinh vao sir dung dé phan loai cac tin nhin mdi.
Tuong tu nhu qua trinh xay dung tap huén luyén,
tin nhan méi dén hé thong s& dugc tlen xu ly, tach
tir va véc-to hoa theo dinh dang giéng nhu dinh
dang cia tap tin huan luyén véi phuong 4n ma



Tap chi Khoa hoc Truong Pai hoc Can Tho

ngudi sir dung cau hinh hé théng da chon. Chi co
mot diém khac 13 nhan phan 16p cua tin nhin méi
nay 1a nhin tam cho tin nhin mdi, sau khi dwa vao
mo hinh phan loai, nhan tam nay s€ dugc tu dong
thay thé béng nhan chinh thirc, dinh dang cuia tap
tin can phén loai nhu sau:

<templabel> <index1>:<valuel> <index2>:<value2> ...

2.4 Xay dung website tich hgp va quén ly
cau hinh hé thong

Website hé thong duge xay dung theo mo hinh
MVC trén nén ngbn ngir Java (JSP va Servlet) voi
h¢ quan trj co s¢ dir liéu MySQL. Hé thong quan ly
hai nhom doi tuong nguoi dung 1a chuyén gia va
quan tri/diéu phoi vién.

Chtre nang ctia nhom chuyén gia:

— Dbang ky, xem, chinh stra thong tin ca nhan.

~— Traloi cac cau hoi cua nha nong lién quan
dén chuyén mon.

— Phan loai lai tin nhdn néu c6 sai sot.

Chirc ning ctia nhém quan tri/ diéu phdi vién:

—  Cap nht c4c 16p (chuyén nganh) can phén loai

— Cap nhat danh sach chuyén gia

— Cap nhat, phan loai tin nhén

— Cép nhat thong tin Gateway

— Céu hinh h¢ thong

Théng ké/bdo cao

M@ hinh thuc thé két hop (ERD)

Céc thuc thé chinh cua hé théng bao gdm:
Chuyén gia, chuyén mén va tin nhan. Mot chuyén
gia ¢0 th€ c6 nhicu chuyén mén, mét chuyén mon
6 thé c6 nhiéu chuyén gia dang ky. Mot chuyén
gia c6 thé tra 101 nhiu tin nhan, mot tin nhan chi
duoc tra 161 boi mdt chuyén gia. Hinh 7 minh hoa

cac thyc thé cua hé théng duoc két hop lai theo mo
hinh thyc thé két hop (ERD).

Hinh 7: M hinh thue thé két hgp (ERD)
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3 KET QUA THU'C NGHIEM

S6 luong tir khoa bude du chung toi xiy dung
dé minh hoa cho phuong 4an chon tir khéa dugc xiy
dung thu cong la 243 tur, cac tir khoa thudc 06
chuyén nganh nhu da dé cap, la cac tu dac trung
nhit, c6 y nghia trong phan loai dugc ching toi
cung véi su tro gitip ciia mot s6 chuyén gia chon
lya va xay dyng moét cach tha cong. Téap dir licu
ban ddu chung t6i tu xay dung gdm 200 cau héi (co
dau tiéng Viét) va 200 cau hoi khong co diu tiéng
Viét duoc hé théng tu dong sinh ra tr 200 cau hai
¢6 dau. Dé xac dinh nhan (phan 16p chuyén nganh)
cho céc tin nhin nay thi chung t6i ding mé-dun
phan loai ban ty dong dé gan thu cong. Vi phuong
an chon tir khoa ty dong thi sau khi thyc hién cac
bude can thiét dé xay dung bo tir khoa trén tap dir
liéu gom 400 tin nhan cu hoi nhu trén, ching t6i
thu dugc b tir khéa gom 1044 tir, 1a nhing tir
duoc giir lai sau khi loai bo tir dirng, cac ky tu dac
biét va ky tu s khong co ¥ nghia trong phén loai.

Dé phan loai tin nhin bing SVM, chung t6i st
dung bd thu vién LibSVM (Chang et al., 2011).
Béng nghi thirc kiém tra chéo (10-folds) trén tap
hoc, moé-dun phén loai tin nhén cho d6 chinh xac
dat 69,94%. V&i phuong an tu dong cho Kkét qua
chinh xac dat 71,9%.

Do dang trong giai doan nghién ctru va thu thap
dir liéu, nhom tac gia chi méi thuc hién kiém tra d6
chinh xac trén bd dir li¢u thu thap va xay dung
dugc, nhom tac gia chua thyc hién kiém tra do
chinh xé4c véi tin nhan ngoai thuc té. Sau khi tin
nhén chta cau hoi duoc phéan loai, né dugc chuyén
dén chuyén gia thich hop dé tra 10i. Khi nhan duoc
cu tra 101 tir chuyén gia, hé théng tu dong giri noi
dung tra 101 cho nha nong.

3.1.1 Trang chii hé thong

Chuyén gia va quan tri dang nhap vao hé thng
thong qua trang chu. Sau khi dang nhép thi tuy loai
ngudi dung s€ c6 nhitng danh muc chuc nang riéng
nhu trén di d& cap.

HE THONG HO TR KHUYEN NONG TREN CAY,LUA'  seing e
A~ 4 QUA MANG THONG TINDI BONG

E‘bj DANG NHAP

Ding

Hinh 8: Trang chii website hé théng
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3.1.2 Trang phan logi ndi dung tin nhén (ban
ty dong)

Cé chirc nang hién thi cac tin nhin d3 duogc
phan loai béi moé-dun phan loai ty dong nhung
chua dwoc phan loai boi quan tri/didu phdi vién.
Diéu phdi vién dang nhap vao trang nay dé thuc
hién phan loai (gan nhan) tin nhin.

DANH SACH TIN NHAN

Phanlosi  Phanlogibinty

Ngi dung Neaynhan o s ]

2014-03-07

brieveey siuhai  [Chua phén loa:

Hinh 9: Trang phan loai ndi dung tin nhin
3.1.3 Trang cdu hinh hé thong

Cho phép thay ddi cac théng sd céu hinh hé
thong nhu thoi gian hé thong lap lai viéc truy van
va huin luyén lai m6 hinh, s6 luong tin nhin méi
dé thyc hién huan luyén lai,...

CAU HINH HE THONG
1| Cdu hinh héthéng Bén tu déng (=}
2 Tur d6ng thuc hign hudn luyén lai khi 6 dd lwong tin nhin méi [ Hugn luyen lai o
3 58 luong tin nhin méi cin thiét 4€ husn luyén lai $6 nguyén ==1va <=1000000 [
4 Thii gian hé théng 13 truy xuit modem dé 13y sms m&i | |5 Nhip 56 gidy =1 vi <=32000 [7]
5 Thivi gian h théng 13p lai viéc husn luyén lai md hinh méi 48 Nhipsdgiv>=1va<=200 [
6 Thiv gian hé théng 14p lai viéc phin logi tin nhin méi Nhip 58 gidy >=1 vi <=32000 [
7 | Xay dung va sir dung bb tir khoa Tudéng (=}
=X

Hinh 10: Trang cu hinh hé théng
3.1.4 Man hinh dién thoai chuyén gia

Sau khi hé théng nhan dugc cau hoéi ctia nha
nong, hé thong tién hanh phan loai cau hoi va gii
cau hoi dén cho chuyén gia tra 1i. Cau hoi di kém
mot ma s6 dé xac dinh tin nhin trong co so dir liéu
tin nhén. Hinh 11 minh hoa ni dung tin nhin SMS
dugc hé théng giri dén cho chuyén gia tra 10i.

Hinh 11: Tin nhin dwoc hé thong giri dén cho
chuyén gia tra 1oi
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3.1.5 Man hinh dién thogi nha nong

Sau khi hé théng nhan duwogc ciu tra 161 cua
chuyén gia, hé thong s& tu dong giri cau tra 161 dén
dién thoai nha nong. Hinh 12 minh hoa ndi dung
tin nhin SMS duoc hé thdng giri cho nha nong dé
giai dap thic mac clia nha nong.

Yalleme
+841202851453

san pham comeat 150
WP to kha nang uc che
benh nay, ban co the
mua o cac hieu thuot
Lru sau tren toan quoc,
than!

Tra loi

Ty chon

Thoat

Hinh 12: Tin nhin dwgc hé’théng gtri cho nha
nong deé giai dap thac mac ctia nha néng
4 KET LUAN VA PE XUAT

Trong nghién ciru nay ching t6i da tim hiéu va
trinh bay khai quat mot sb kién thirc vé& hé théng
thong tin di dong, cach thirc & cdu hinh hé thong,
gui va nhén tin nhén tir may vi tinh dén dién thoai
di dong, cac ky thudt phan loai van ban va tin nhén
van ban bang SVM.

Chung t6i da tham khao va tim hiéu cich sir
dung mot s6 thu vién, phf?ln mém ung dung trong
hé thong nhu SMSLib, jWAP, jMmsLib, LibSVM.
Chung t6i cling xay dung thu cong dugc bd tir khoa
gdm 243 tir thudc cac chuyén nganh lia dé minh
hoa cho vi¢c phan loai van ban tur dong béng SVM
theo phuong 4n thii cong, va mot tap dit lidu huin
luyén budc diu cia hé théng gdm 200 tin nhin
SMS tham khao tai (Thu vién KHCN Quang Tri,
2014; Cty CP Phan bon Binh Dién, 2014; Ban nha
nong, 2014; S6 KHCN Vinh Phuc, 2014). Ngoai
ra, chung t6i da dé xuit cac phuong 4n dé xay dung
b tir khoa va tap dit liéu dé nang cao d¢ chinh xac
cho mo hinh phan loai tin nhin tiéng Viét khong
dau do nhén tin tiéng Viét khong dau thi dé& dang
va thuén 191 hon cho nha néng, nhén dugc nhiéu ky
ty hon (tiéng Viét khong dau 1a 160 ky tu/1 tin
nhén, tiéng Viét c6 ddu 1a 70 ky tu/1 tin nhén) va
nha néng khong can phai co dién thoai ciu hinh
cao mdi co thé dat cau hoi bang SMS.

Trén nén tang do, chung t6i da phat trién dwoc
mot hé thong hé trg khuyén néng trén ciy lia
qua mang thong tin di dong véi cac chic nang co
ban nhiam hd trg vé théng tin ky thuat cho nha
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nong mdt cach kip thoi, v6i chi phi hop Iy nhat
giai quyet duoc tuong dbi day du nhung thic mic,
nhu céu cua nha nong. Sau mot thoi gian van hanh
va khai thac mot cach ban ty dong trén thuc té, hé
théng s€ thu thap dugc mét lugng dir li€u thyc can
thiét, két hop voi cong nghé khai pha dir lidu, xtr 1y
van ban va xir Iy anh dé xay dung mot hé thong ho
trg khuyén nong trén cdy lia qua mang thong tin di
dong mot cach hoan toan ty dong. Voi két qua
budc dau nhu di trinh bay trong phan két qua
cho thiy viéc xdy dung va trlen khai hé thong
nay 1a hoan toan kha thi va ¢6 tiém nang phat trién
rong rai.

Hién tai, chung to6i xay duyng mo-dun giri nhan
tin nhan da phuong tién gioi han chi voi hai nha
mang di dong la Mobifone va Vinaphone. Viéc
phat trién hé thong dé hd trg nhidu nha mang hon
s& dugc phat trién trong cac giai doan sau. Gidi han
vé s6 luong ky tu trong mdt tin nhén va viéc nguoi
ding c6 thoi quen nhén tin tiéng Viét khong c6 dau
lam cho viéc phan loai tin nhén van ban trd nén
kho khan hon.

Nghién ctru nay lam tién dé cho viéc hoan thién
hé thong ty dong hd tro khuyén nong trén cay laa
qua mang thong tin di dong. Nhimg cong viéc can
tiép tuc thuc hién gém:

— Phat trién hé théng dé hd trg giri va nhan tin
nhin da phuong tién (MMS) cia tit ca cac nha
mang hién hanh ¢ Viét Nam.

— Phat trién mo-dun phan loai tin nhan
hinh anh ty dong bang cac k¥ thuat xir Iy anh va
may hoc.

— Xay dyng mot hé théng hoan toan tu
dong dwa vao sy két hop hai k¥ thuat phan loai,
phan loai tin nhin van ban va phan loai tin nhan
hinh anh.

— Hoan thién thém b tir khéa cho phan loai
van ban, xay dung md hinh phan loai véi do chinh
xac cao hon nho vao nguén dit liéu thuc t& ma hé
thdng thu thap duoc.

— Hoan thién thém tap dir liéu dé c6 thé phan
loai tin nhdn SMS khong gb diu tiéng Viét dugc
hiéu qua hon.

— Phat trién moé hinh sang nhiéu linh vuc,
nhiéu chuyén nganh, chuyén moén khac ngoai
cay lua.
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