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ABSTRACT

In order to implement precise farming, it is crucial to obtain precise
positions of agricultural machineries, unmanned aerial vehicles, etc. With
the current under-developed Global Navigation Satellite System
infrastructure, it is difficult to implement precise positioning due to the
high cost of the precise positioning system. The aim of this research
is to evaluate the precision of low-cost GPS recievers with different
positioning techniques, especially Real-Time Kinematic GPS. Preliminary
experimental resulls showed that an RTK-GPS system with self-buiit base
station could achieve positioning precision of 0.2 m when the raover moved
in a predefined route. It is promising that low-cost GPS receivers and
antennas can be used fo implement precise farming where positioning
precision is acceptable within 0.2 m.

TOM TAT

Dé cé thé trién khai Hﬂﬂg nghiép chinh xdc, vi¢e xac dinh vi tri cua may
néng nghiép, mé hinh may bay khong ngum Idi,... la diéu ki¢n hét sirc cdn
thiét. Trong didu kién ha tdng hé rhﬂng vé tinh dinh vi toan cdu GNSS cua
Viét Nam chua hoan thién, viéc ung dung cdc hé rhang dinh vi chinh xdc
¢é gid thanh cao gdp nhidu kho khéin, Nghién ciru nay nham khdo sdt dé
chinh xdc cua mot sO &y thudt dinh vi, ddc biét la dinh vi &'ﬂﬂg thoi gian
thiwe RTK-GPS, cho hé théng chi sir dung mdy thu GPS gid vé. Ket qua
thiee nghrem déi vdi hé RTK-GPS véi tram co 56 tu xdy dumg cho thdy sai
58 vi tri ciia tram dong khaaﬂg 0,2 m khi tram d‘png di chuyén theo mét
quy dao dinh trudc. Két qua nay cho thdy may thu va ang ten GPS gia re
c6 thé dupc ung dung de trién khai thu nghiém m@t sO wng dung nong
nghiép chinh xdc voi sai 56 chap nhn vao khodang 0,2 m.

1 GIOI THIEU

Hé théng dinh vi todn ciu (GPS — Global
Positioning System) déng mot vai trd rit quan
trong trong cic lrng dung khéo sat va ddn hudng.
Tuy nhién, co6 nhiéu yéu td 4nh hudng dén 46 chinh
Xac cua GPS nhu s¢ luong ve tinh vao thoi diém
quan sat, didu kién ting dién ly, chét lugng may
thu GPS... Pé tang 45 chinh xac trong dinh vi,

nhidu k¢ thuat dugc dé xuit nhu GPS vi
sai (Differential GPS), PPP (Precise Point
Positioning), hdu xi& 1y (Postprocessing), RTK-
GPS (Real-time Kinematic GPS). Trong cac ky
thuat na}', RTK-GPS la mot trong nhilng ky thudt
tot nhat va co thé gidp hé thong dinh vi dat dd
chinh xdc dén cdp d6 centimet (Takasu and
Yasuda, 2008). Tuy nhién, viéc iang dung k¥ thuat
RTK-GPS gip nhiéu khé khin do chi phi dau tir hé
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RTK-GPS qua cao {tir 15.000 USD dén 60.000
USD) (Grisso et al., 2009).

Gén day, ¢6 nhiéu nghién ciu danh gid kha
ning img dung cua RTK-GPS v cac may thu
GPS gia ré chi sir dung tan s6 L1 ciia hé théng dinh
vi toan cdu (Jensen ef al., 2012, Takasu and
Yasuda, 2008, Takasu and Yasuda, 2009). Cac may
thu GPS gi4 ré ndy cin phai ¢6 kha ning cung cip
dir liéu thd nhar gia cu ly (pseudorange), pha song
mang, lich sao (satellite ephemeris), dé tinh todn
toa dd chinh xac vi fri cia anten thu. Nghién ciu
khao sat d chinh xiac cia hé RTK-GPS cho ang
dung néng nghiép khi tr thiét 14p tram co s& cia
Jensen va ctv. (2012) cho thay cé hon 95% céac sai
s6 nam trong khodng 0.2 m. Trong mot thi nghiém
khic cua Layton va ctv. (2014), d§ chinh xac duge
ning lén dén centimet khi tin hiéu hiéu chinh tir
tram co s& qudc gia dirge sir dung thay cho viée tu
thiét 14p tram co s6.

Trong djéu kién co s& ha ting GNSS chua hoan
chinh nhir & Pong bang séng Ciru Long, viéc trién
khai nr.mg nghiép chinh xac con gip nhiéu kho
khan vi hé thdng dinh vi chinh xac ¢6 chi phi dau
tr cao. Bén canh cac may moéc néng nghiép, cic
may bay mo hinh khéng ngudi 14t {ng dung trong
ndng nghiép chinh xac dang dugc quan tdm. Tuy
nhién, may thu va ing ten lip trén cac may bay nay
can phai nhd  gon va nhe. Da s6 cac may thu va ang
ten gid ré déu c6 thé dap ung dugc yéu cau nay
nhung d§ chinh xac khéng cao. Dé c6 thé sém phit
trién cac irng dung ndéng nghiép chinh xac, nghién
cimu nay khéo sat mét so ki thuat dinh vi trong viéc
nang cao dj chinh xac cia cic mdy thu GPS gii ré
trong diéu kién hién nay.

2 PHUONG PHAP NGHIEN C{I'U
2.} Thiét bi
2.1.1 Phdn mém

Trong nghién cru nay, thu vién ma ngudn md
RTKLIB phién ban 2.4.2 (Takasu, 2013) dugc sir
dung Mot s6 tinh nang noi bit cia phan mém nay
gdm co kha ning hé trg cac giai thudt dinh vi chinh
x4¢c voi hdu hét cic hé théng vé tinh (GPS,
GLONASS, Galileo, QZSS, BeiDou va SBAS), hé
trg nhidu ché do dinh vi (Single, DGPS/DGNSS,
Kinematic, Static, Muvmg-Baselme Fixed, PPP-
Kinematic, PPP-Static vd PPP-Fixed). Ngoai ra,
RTKLIB con ho trg truyén dir ligu théng qua
Serial, TCP/IP, NTRIP, va hé tr¢ nhiéu dinh dang
dr li€u cai chinh nhe RTCM 2.3, RTCM 3.1,
RTCM 3.2,..
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Trong nghién cfm nay, tmg dung chuong
trinh Real-Time Positioning (RTKNAVI) va,
Communication Server (STRSVR) cva thur vién
RTKLIB ¢ thwe hién cong viéc dinh vi va truyén
dir liéu mot cach trong img. Cac db thi thé hién vj
tri va sai sé dinh vi dugc vé bang chuong trinh
RTKPLOT. C6 hai ché d¢ dinh vi duagc si dung.
Ché dé PPP Static (dinh vi chinh xdc diém tmh)
ding dé xac dinh vi tri cia ddi trong dung yén tir
mt mdy thu GPS c¢é hé trg ngd ra thé (raw data).
Ché 46 Kinematic (RTK-GPS) dugc ding dé xac
dinh vi tri chinh xac ciia ddi firong di chuyén hay
tram ddng (rover station) bing céch sir dung thém
dir licu GPS thé cha tram co s& (base station)
truyén dén tram dnng trong sudt qua trinh hoat
dong. Tram co S0 co vi tri ¢d dinh va toa d§ chinh
xac biét trudc.

2.1.2 Phan ciing

Trong nghién ciru ndy, may thu GPS va ang ten
cua hing u-blox duge dung vi cé nhimg diém néi
bat v€ tinh ndng va gia. Hai loai may thu GPS
NEO-6P va NEO-6T cua hing u-blox dugc su
dung. Ca hai loai miy thu nay déu 1a miy thu mét
tin sd L1 (1575.42 MHz), hé trg hé thung SBAS
(Satellite-Based Augmentation Systems) (gnm cac
hé WAAS, EGNOS, MSAS), va déu c6 kha ning
cung cap dir liéu thd.

Pé nang cao d¢ chinh xac trong dinh vi, mft
tram co s& voi vi tri anten cd dinh dugc thiét 1ap dé
cung cap dr liéu GPS thé cho d4i tuong di chuyen
hay tram dong (rover station) dé tram ddng c6 thé
tinh duroc toa d§ chinh xac cda nd. Tai tram co sa,
may thu GPS LEA-6T va dng ten ting kém dugc
sir dung. Tng gia tién cha hai thiét bj nay khodng
150 USD. Tram ddng sir dung may thu GPS NEO-
6P cua hang u-blox (gia khoang 180 USD) va éng
ten ANN-MS-0-005 cta hidng u-blox (giad khoang
31 USD) duge sir dung cho tram di ddng.

2.2 Phwong phap nghién ciru
2.2.1 M?é ta thi nghiém

Trong nghién ciru nay, cac thi nghiém dugc
thuc hién duoc phin thanh hai nhém, gém c6 thi
nghi¢m tinh va thi nghiém dong. Thdng tin cta cic
thi nghiém duoc t6m tit & Bang 1. Déi vdi thi
nghiém tinh, viéc dinh vi duge thuc hién vdi ché
dd dinh vi thong thudmg hay standard positioning
(vi tri tinh tir gia cir ly cia 4 vé tinh) va ché 43 dinh
vi chinh x4c (cdn thong tin gia cur ly va pha séng
mang) (Tasaku, 2013b). Cac thi nghiém nay dugc
thuc hién nhim ddnh gid hiéu qua cua giai thuat
dinh vi chinh x4c diém. Tuy nhién, diéu cin luu y
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la gidi thuit dinh vi chinh xac diém cin nhiéu thi
gian de héi tu. Trong trudng hgp may thu GPS mot
tan sé (Ll), gidi thudt cé thé mét dén hang glﬂ‘ dé
cho két qui dinh vi chinh xdc (Jensen va ctv.,
2012) va ciing c¢6 kha ning giai thudt cling khnng
thé hi tu (Witchayangkoon, 2000).

Théng thudng dé c6 thé ting d§ chinh xdc trong
dinh v1 & tram ddng, tram djng can phai tinh todn
vi tri hién tai tir tin hiéu GPS clia minh va tin hiéu
cai chinh hay tin hiéu GPS thdé nhén tir tram co 50

Bing 1: Théng tin vé cic thi nghiém
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cd toa dd chi'ni'! xac biét trude. Do han ché vé thiét
bi dinh vi chuan ¢é d6 chinh xdc cao, toa 46 cia
tram co s& duge xdc dinh thdng qua viéc dinh vi
tram ca s& trong mot khoang thoi gian dai dé dam
bao toa @6 tim duge cd sai sb nho nhit thong qua
giai thudt dinh vi chinh xdc diém khi sir dung ché
d6 PPP Static cua chuong trinh RTKNAVI (Hinh
1). Sau khi tim duge toa d6 cua tram co s6, thi
nghiém & ché 4§ dong (Kinematic) duge thuc hién
dé danh g4 kha néng dinh vi cila tram ddng (rover)
sit dung may thu GPS gid ré.

Thinghiém  Chédé " Muyc dich

Phin m’rﬁg

Thi nghiém tinh Pinh vi thong thudng

- X4c dinh toa dd tram co s
- Béanh gid hiéu qua cla giai

May thu NEC-6P va ang ten

- PPP Static thudt dinh vi chinh xdc digm 20V M5-0-003
- Dénh gid hiéu qua ciia giai ;Lﬂ';‘;l‘; :‘:‘t iﬁi‘l‘; R0l ang
Thi 1€m d¢ - Ki ti hiap RTK-GPS (dinh vi 44 RS
I nghiem dong nematic fh&ripgian thre) (dinh vi dong Tram dong: may thu NEQ-6P, dng
ten ANN-MS-0-005
7 - =Ty
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Hinh 1: Giao dién c4u hinh ché 3§ PPP Static cho RTKNAVI

2.2.2 B6 tri thi nghiém

Thi nghiém & ché do tinh véi may thu GPS
NEO-6P cia u-blox duge thuc hién dé x4c dinh toa
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d6 ciia tram c& s&. Ang-ten duge sit dung la loai

ANN-MS-0-005 cia u-blox. Ddi véi thi nghiém
tinh & ché d6 dinh vj thong thudmg (mdy thu GPS
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tinh to4n vi tri va xut dir liéu vi tri & ngd ra), phéan
mém u-center phién ban 8.10 (u-blox AG) dugc s

dung d& thu thap dit liéu (Hinh 2a). Khi thue hién &

Anten cua
tram ¢o sO

|
e

Phin mém
u-center

Maiy tinh tai tram co s@
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ché dd PPP Static, chuong trinh RTKNAVI cia
thu vién RTKLIB dirge st dung (Hinh 2b).

Anten cua
tram co sO

v |

Chuong trinh |
RTKNAVI

May tinh tai tram co s¢

(a) (b)
Hinh 2: B tri thi nghiém tinh vdi (a) ché 44 dinh vi théng thwong va (b) ché & dinh vi PPP Static
Anten cuta Anten cia
tram ¢ SO v j v tram dong
Két nbi Wi-Fi
] Y e
Phin mém Phin mém File o T
STRSVR RTKNAVI licu
N
May chd TCP May t¢ TCP

Hinh 3: Bo tri thi nghiém ddng

Khi xic dinh duge vi tri coa tram co s@, may
thu GPS NEO-6P dugc sir dung cho tram dong va
LEA-6T dugc sir dung cho tram co s& dé thiét 1ap
hé thong RTK-GPS cho thi nghiém déng. Trong thi
nghiém dong, dir liéu vi tri tir tram co s§ (dir liéu
thd) s& duge giri dén tram ddng thdng qua két ndi
Wi-Fi. Tram dong s€ tinh toan vi tri chinh xac cia
minh dua vao dir liu vi tri (dir 1iéu tho) thu duge
tir may thu GPS cuia tram dong va dir liéu nhan
dugce tir tram co s& (Hinh 3).

3 KET QUA

Cic thi nghiém & ché 46 tinh (Static) va dong
(Kinematic) trong nghién ciru ndy duge thue hién
tai san bong chuyén Khoa Céng nghé, Dai hoc Can

o1

Tho, tir thang 5 nim 2014 dén thang 11 nim 2014.
Cac thi nghi€ém dugc thuc hién trong nhimg thoi
diém tr&i trong va throng doi it may.

3.1 Thi nghiém tinh
3.1.1 Binh vi thong thuong

Trong thi nghiém nidy mdy thu GPS NEO- 6P
duge su dung dé thu thip tga db cha mot diém tinh
trong thoi gian dai (gdn 36 gio, tr lic 12:39:54
GPST ngay 1171172014 dén lic 00:28:11 GPST
ngay 13/11/2014). My thu dugce sir dung vai cac
théng sd cai dit thong th:.'r&mg, nghia 14 tinh vi tri tr
gia cu Iy cia 4 vé tinh. Két quai thi nghlem & Hinh
4 cho thay d9 léch vi tri nho nhit theo pbhuong
Péng-Tay vi Bic-Nam it nhit 13 5 m. D$ l&ch vi
tri theo phrong thing (g 1én dén +10 m.
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18:00

00:00
Hinh 4: D§ 1¢ch vi tri theo thoi gian khi thu thip trye ti€p tir mdy thu GPS

3.1.2 DPinh vi véi ché dg PPP-Static ciia RTK-LIB

Thi nghiém nay dugc thuc hién dé x4c dinh toa
45 chinh xéc cia mét diém tinh nhim muc dich xac
dinh toa d6 cla tram co s& trong didu kién thiu
thiét bi dinh vi toa 46 ciia tram co s& vadi 6 chinh
x4c cao, ddng thoi ding dé danh gia giai thuat dinh
vi chinh x4c diém so v&i céch dinh vi thdng thudng
cua cac may thu GPS gia ré.

Trong thi nghuém nay, chuong trinh Real-Time
Positioning (RTKNAVI) cua thuy vién RTKLIB
duge sit dung & ché d6 PPP Static. Dit lidu tir méy
thu GPS NEQO-6P va dng ten ANN-MS-0-005 duge
thu thdp va xir ly thong qua chuong trinh ung dung

06:00

12:00  18:00 00:C

RTEKNAVI dugc cai trén laptop (Hinh 2b). Dir
liu duge thu thap trong 25 gid, (tx 11/7/2014-
14:45 den 12/7/2014-15:48 GPST) tdng s mau 1A
87483 mau va sb vé tinh nhin thiy dugce tir 8 dén
15 vé tinh.

Phén tich 27152 mau dit lidu sau cling cho thiy
P-Value nho hon 0.05, gia tri trung binh va dd léch
chufn dugc thé hién & Bang 2. Vi trf tram co s& va
d6 18ch vi tri theo théi gian trong khoang thot gian
tir 0:00 gitr dén 15:48 GPST ngay 12/7/2024 dugc
thé h1¢n ¢ Hinh 5. Vi tri dd hol tu va khodng dich
chuyén theo cac phuong tung hop. tir. Hinh 5-dwge
trinh bay ¢ Bang 3.

2 ¢
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Hinh 5: () Vi tri do va (b) dj 1éch vi tri theo th&i gian trong thi nghiém tinh v6i ché 4§ PPP-Static

92



Tap chi Khoa hoc Truogng Dai hpc Cén Tho

Phan A: Khoa hoc Tie nhién, Céng nghé va Méi truomg. 36 (2015): 88-96

Bang 2: Gid tri trung binh va dg léch chuin ciia toa d tram co' si do trong thi nghiém tinh

s o s Phwong

Gia tri 3 3 -
Pong-Tiy Biac-Nam Thing dimg

Trung binh " 105.76720180° 10.03288687° 15.2328m

D6 léch ch uén _ {_]_._00000034“ 0.00000024“_ 0.0562m _

Bang 3: P§ léch cia vi tri tram co s¢ do trong thi nghiém tinh.
Phuong dich chuyén _ Dong-Tay Bﬁc-N:ﬂ Thﬁng dimg
Khoing dich chuyén (mét) 0.28 0.1 0.9

Bang 4: D§ 1éch vi tri tram dong do ¢ trang thai tinh trung _tglgﬂghlem dong

Phuong dich chuyen

D3 léch vi tri (mét)

Hinh 6: (a) Tram dong va dia diém thi nghiém. (b) Tram ddng trém quy dao

3.2 Thinghiém ddng

Thi nghiém nay nhidm danh gid kha ning (mg
dung cta hé RTK-GPS sir dung ca may thu GPS
gia ré va ang ten gia ré cho tram dqng_hgétxtram co
s@. Thi nghlem dong duoc thuc hién o ché do6
Kinematic vdi hai truong hop: tram dong dimg yén
va di chuyén theo hinh vudng. Khoang cédch tur
tram co s& toi khu vue thi nghiém khoang 100 m.

Thi nghiém dugc thiét ké nhur Hinh 6. Tram
dong gém mdt mdy tinh laptop cai dat thu vién
RTKLIB dé thyc hién thu thap dir lidu, xir Iy va luu
trir dir liéu tr may thu GPS NEO-6P va tir tram co
s& gri qua. Mdy tinh dugc dt trén mot xe 14n. Ang
ten va may thu GPS NEO-6P duoc gin trén mot tru
cao duge gin c6 dinh vao bén trdi cia xe lin sao

cho truc cua try triing véi truc thang dirng ciia banh
xe phia trudce bén trai.

Thi nghiém 1: Tram dong dimg yén

Vi tri tram dong thu thap dugc sau 10 phit &
trang thai tinh duoc thé hién & Hinh 7. Chuong
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trinh tim duogc loi giai vj tri 1a FIX — tinh dugce 36
budc séng tir cac vé tinh dén Ang ten — sau 2 phit
bat dau va ti 1& 1oi giai FIX l1a 35% (Hinh 7b).
Khoang dich chuyén vi tri trong thi nghiém nay
duoc thé hién qua Bang 4.

Thi nghiém 2: Di chuyén theo hinh vudng

Trong thi nghiém nay, tram ddng sé& di chuyén
bam theo quy dao hinh vuéng (dudng ké cia san
bong chuyén) vai d§ dai canh 9 m. Do vi tri X, Y
clia tram dng trén mit phing ngang tring vai vi
tri cia banh xe, quy dao chuyén déng cilia tram
dong dugec dam bao bang cich di chuyén tram
d6ng sao cho banh xe Juén chuyén ddng trong giéi
han dé rong 60 cm cia duong ké cua sdn bong
c.huyen (Hinh 6b) Tram dung duoc ngudi diéu
khin dich chL.yen cham va déu dé tram dong dich
chuyén véi téc dé on dinh nhat c6 thé. Tée dé
trung binh cia tram dung tinh toan duoc bﬁng phan
mém 1a 0.2 m/s. Két qua sau khi tram dong két
thiic 1 vong va két thic 3 vong di chuyén theo quy
dao dugc lan hrot thé hién & Hinh 8a va Hinh 8b.
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Trong thi nghiém nay, ti 1€ 16 giai Fix 12 68.8%, h¢
thung ¢d 4§ chinh xdc cao va sai s6 so véi dudmg
chuin khoang 0.3 m.

Thi nghlem dugc 1ap lai vao mbt ngay khac vot
viée di chuyen 9 14n bam theo quy dao hinh vudng
nhwr trude. O thi nghiém trude, thi nghiém dugc bat
d4u sau khi cé 1di giai FIX va vi trf tram ddng tinh
toan dugc c6 dg sai 1éch nhd (Hinh 7b). Tuy nhién,
lan thi nghiém nay dugc bat ddu sau khi toa 46
tram déng cé d9 sai 1éch nhdé mic di chua tim
duge lon gidi FIX. Tir vong tht 5, toa d0 vai 1od
gidi FIX dugc tinh todn (Hinh 9). Két qua thi
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nghiém & 4 vdng qu¥ dao diu vai loi giai FLOAT,
tram dong v& dugc dudng di hinh vudng va 4 quy
dao gin nhw tring nhau. Nim quy dao hinh vuﬂng
sau d6 cua tram ddng co6 cac vi tri vai 16 giai FIX
chiém da sé va cac quy dao ndy cling gin nhu
tring nhau. Tuy nhién, c6 su sai léch giita duong di
ciia 4 quy dao dau (Ioi giai FLOAT) va § qu¥y dao
con lai (161 giai FIX) vao khoang 0.27 m (Hinh 10).
Su khdc biét két qua gitra 151 giai FLOAT va lti
gial FIX la do 1oi giai FLOAT chua thé tinh dugc

chinh xac s6 nguyen lin budc séng tuong ung vai
khoang céch ti vé tinh dén anten.
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Hinh 7: (a) Vi tri va (b) d lech vi tri ciia tram ddng & trang thai tinh theo théi gian trong thi nghiém djeg
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Hinh 8: Vi tri tram ddng sau (2) 1 lin vi (b) 3 lin di chuyén theo qu¥ dao hinh vudng
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Hinh 9: Vi tri tram ddng theo thoi gian trong 9 Iin di chuyén theo quy dao hinh vudng
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Hinh 10: Vi tri tram ddng sau 9 1in di chuyén theo quy dao hinh vuéng

4 KET LUAN VA DE XUAT

Trong nghién ciru ndy, mot s ky thudt dinh vi
duge st dung déi véi may thu GPS (NEQ-6P va
LEA-6T) va dng ten gia ré (ANN—MS 0-005) thong
qua hai thi nghiém tinh va déng. Két qua thi
nghiém cho thay k¥ thuit dinh vi dong Real-Time
Kinematic GPS c6 thé dugce dp dung dé nang cao

G3

dd chinh xac cua he théng may thu va &ng ten gia
ré (chi su dung tdn s& L1 va ¢6 thé cung cép dir
liéu thd) so véi viéc dinh vi thong thudémg hay dinh
vi chinh xac fhem Khi 4p dung k¥ thuat RTK-GPS
sir dung phén mém RTKLIB cing véi viée tur Xay
dung tram co s&, 4§ chinh xac trong tinh toan vj tri
tram d6ng & trang thdi tinh dat dur,rc khoang 0.2 m.

Thi nghiém véi tram dong di chuyén theo mét quy
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Tap chi Khoa hoc Trudng Pai hopc Cin Tho

dao hinh vudéng dinh trudce cho thiy dé chinh xac
dat dugc khoang 0.3 m. Sai sb cua thi nghiém nay
rnut phan ciing do dia didm thi nghiém chura that sy
tot (tda nha cao ting va cdy 1én xung quanh) va vi
tri tram co s& chua thit sy chinh xéc. Pé c6 thé
sGm trién khai sir dung cho linh vuc néng nghiép
chinh xé4c, can sir dung mét sd phuong phép dinh
vi DGPS nhu sir dung hé thﬁng SBAS (Satellite
Based Augmentation System) dé xdc dmh toa dd
tram co s¢ chinh xdc hon. Ngual ra cling cin danh
gid sai s6 do tbc dd di chuyén cia tram ddng va
khodng céch giita tram dong va tram co s& dé ¢
thé {mg dung hé RTK-GPS gi ré & cic canh dbng
mdu lén,
LOI CAM TA

Nghién cifu ndy dugc thuc hién duwdi su ho trg
kinh phi tir & tai khoa hoc cdng ngh¢ cap Trudmg,
Trudmg Pai hoc Can Tho (M4 de tai: T2014-01).
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