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NGHIEN CUU GIAI PHAP TU PONG HOA
KIEM TRA MAU THUAN DU LIEU PIA HINH - THUY VAN
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Tém tit
Chudn héa co s¢ dir liéu néi chung, chudn héa moi quan hé giira dir liéu dia hinh
va thiyy van néi riéng la céng viéc thiét yéu trong viéc xdy dung co so di lidu. Viéc
chudn héa thii cong sé mat nhiéu thoi gian cong sikc va ton kém vé kinh té. Poi voi
co s6 diF liéu I6n, viéc chudn héa thii cong sé con gdy ra nhitng sai sot, co s¢ dir liéu
khong dwoc chudn héa mét cach triét dé. Nghién cvuu nay dwoc thuc hién dua trén y
twong tw dong héa qud trinh phdt hién mau thuan div liéu dia hinh va thity vin bang
viéc xdy dung bé cong cu kiém tra mau thudn dwong binh dé va mang dong chay;
Piém dé cao va dwong binh dé; Piém d¢ cao va thity van. Chwong trinh kiém tra cdc
mdu thudn trén dwoc xdy dung diea trén nén tang cia phan mém ArcGIS. Viéc kiém
chung chuong trinh dwoc thuc hién doi véi div liéu dia hinh va thuy van thugc tinh
Binh Pinh. Két qua cho thcfy, tai khu vuc thue nghiém, chuong trinh da phat hién chinh
xde, day dii va nhanh chéng nhitng mdu thuan giita div liéu dia hinh va die liéu thiy
vin. B cong cu nay la san pham rat hitu ich cho nguoi sie dung va cdc don vi chuyén
nganh ddac biét trong giai doan hién nay, viéc xay dung, chudn héa co sé dix liéu 1o mot
trong nhitng nhiém vu trong tam ciia nganh do dac va ban do.
Tw khéa: Co so dit li€u; Dia hinh; Thuy van.
Abstract
An automated solution for checking the inconsistencies between topographic
and hydrological data
Standardizing the database in general, and normalizing the relationship between
topographic and hydrological data in particular is essential in building the database.
Manual standardization is time - consumming, much effort and economic costs. For
large databases, manual normalization may also cause errors, and the database is
not completely normalized. This study based on automating the process of detecting
inconsistencies in topographic and hydrological data built a toolkit for checking the
inconsistencies of contour lines and hydrological networks, Elevation points and
contour lines; Elevation and hydrology. The program was built based on ArcGIS
software platform. Program validation was carried out for topographic and hydrological
data in Binh Dinh province. The results showed that the program accurately, fully and
quickly detected the contradictions between topographic and hydrological data in the
experimental area. This toolkit is very useful for the construction and standardization
of the database which are the key tasks in surveying and cartography currently.

Keywords: Database; Topographic data; Hydrology.
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1. Pit van dé

Hé thong thong tin dia 1y (Geographic
Information System - GIS) dugc hinh
thanh vao nhitng nam 1960 [3, 4] va phat
trién rt rong rdi trong nhitng nam gan day
[5, 7]. GIS ngay nay la cong cu trg giup
quyét dinh trong nhiéu hoat dong kinh té
- x4 hoi, qudc phong cua nhiéu quic gia
trén thé giéi. GIS c¢6 kha nang trg gitp
cac co quan chinh phu, cidc nha quan ly,
cac doanh nghi€p, cac ca nhan,... danh
gia duogc hién trang cua céc qua trinh, cac
thuc thé ty nhién, kinh té - x3 hoi thong
qua cdc chirc nang thu thap, quan ly, truy
vén, phan tich va tich hop cac thong tin
dugc gan véi mot nén hinh hoc (ban do)
nhat quan trén co sé toa dd cua cac dir licu
dau vao.

Quy chuan k¥ thuat quéc gia QCVN
42:2020 1a quy chuin mdi nhat Bo Tai
nguyén va Moi truong ban hanh quy
dinh mé hinh ciu tric va ndi dung dir
li¢u, nguyén tic thu nhan va chuin héa
cac chu dé dir liéu 1am nén tang co so cho
xdy dung co s¢ dit lidu nén dia 1y quéc
gia [1]. C6 thé néi, chuan hoa dir liéu dia
hinh, thuy van va mdi quan hé giita hai
yéu té nay 1a cong viéc quan trong trong
quy trinh chuan héa dit liéu. Dt liéu dja
hinh, thily vin dugc chuin hoéa dung la
thong tin quan trong trong co so dir licu
nén dia ly.

Trong quy trinh thuc hién xay dung
co s& dit liéu nén dia ly, cdc phan mém GIS
duoc st dung dé chuan hoa co so dit lidu
noi chung, mbi quan h¢ gitra dir li¢u dia
hinh va dir liéu thuy véan ndi riéng. Thong
thudng, viée chuan héa mdi quan hé giira
dia hinh va thuy van nay dugc thuc hién
theo cach thu cong cd nghia 1a ngudi [am
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cong tac chuan héa dir liéu bang truc quan
nhan dién mau thuin gitra 2 loai dir li¢u
d6. Viéc 1am nay gay tén kém thoi gian va
kinh phi thyc hién. Dac biét vdi nhiing co
s& dit liéu 16m, viée chuan héa theo cach
thii cong s& kho tranh khoi nhitng nham
14n, sai, s6t trong qua trinh chuan héa dit
lidu. Vi vy, nhim giai quyét cac bat cap
néu trén, y tudng tu dong hda qua trinh
phét hién nhimg mau thuan dir liéu dia
hinh va thuy van da duoc dat ra dé thuc
hién trong nghién ctru nay. Viéc lam nay
hét stic co ¥ nghia boi dir lidu s& duoc
chuan héa mot cach triét ¢, nhanh chéng
dé tir d6 cac san phém co so dir liéu, ban
dd dugc tao ra theo ding quy dinh.

2. Co s& ly thuyét va phwong phap
nghién ciru

2.1. Co s¢ Iy thuyét

Viét Nam st dung h¢ théng do cao
chuan 1a hé d6 cao quéc gia. B§ cao chuan
cia mot diém 1a khoang cach tinh theo
phuong day doi (duong stic trong truong
trai dat) tir diém dé dén mat Quasigeoid.
Do cao cia mot diém thudc chu dé dia
hinh ctia dit liéu nén dia ly chinh 13 d6 cao
chuan cta diém d6. Céc vi tri dic trung
cua dia hinh nhu dinh nui, yén ngua, noi
thip nhat cua thung ling, diém cao nhat
cua dia hinh, noi hoi tu ctia song sudi, noi
thay d6i d6 doc dia hinh,... thudong dugc
biéu thi bang cac diém do cao.

DPuong binh d6 (con duogc goi la
duong dong mirc hodc dudng dang cao) 1a
duong ndi nhitng diém c6 cung d6 cao tao
thanh duong cong khép kin. Tuy theo ty
1é cuia ban d6 ma khoang cao déu can thé
hién 1a khac nhau [2]. Khoang cach thua
hay mau cua cdc duong binh do trong ban
dd n6i 1én d6 doc hay thoai cta ving dia
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hinh ma ban d6 thé hién, cang mau thi dia
hinh cang doc va nguoc lai. Hiéu do cao
ctia hai dudng binh d6 co ban gan nhat
dugc goi 1a khoang cao déu.

Séng sudi 1a dbi twong chinh cua
chii & thiy van. Song la dong nudc chay
thuong xuyén tuong ddi 6n dinh trén bé
mat luc dia. Thong thuong, song duoc chia
lam hai loai 1a song chinh va song nhénh.
Song chinh 13 séng c6 do dai 16n nhét hozc
c6 dién tich luu vuc hay lugng nudc 16n
nhét. Song nhanh 13 séng chay vao song
chinh. Sudi 1 nhitng dong nudc chay nho
va vua, la dong chay tu nhién cua nudc tir
noi cao xudng chd thap hon cua dia hinh.
Tuy thudc vao chiéu dai va do rong cua
song sudi, can ¢t vao ti 18 ban dd can thanh
1ap dé quy dinh chi tiéu thu nhan ddi tuong
song sudi 1a dang ving (biéu thi 2 nét) va
dang duong (biéu thi 1 nét). Thity van 1 nét
dugc thu nhan khi di vé tiéu chi chiéu dai
nhung khong du dd rong, dugc thu nhan ¢
vi tri giita song sudi va 1a vi tri thap nhap
cua khe hoac dia hinh cuc bd khu vuc do.
Thuy van 2 nét dugc thu nhén khi dam bao
ca tiéu chi chiéu va do rong, dugc thu nhan
2 bo séng sudi va kém theo thu nhan ddi
tugng mat nudc.

Mit nude tinh bao gém céc d6i tuong
a0, ho,... 1a danh tir chi nhirng ving nudc
dong lai. Tuy thudc vao kich thudc rong
va siu dé phan biét giira hai ddi tuong ao
va hé.

* Mau thudn dit lidu diém do cao -
duong binh dog.

Khi xdy dung dit liéu diém do cao,
dudng binh d6 ctia chu dé dia hinh nén dia
ly can dam bao cac tiéu chi sau:

-Piém d6 cao khong nam trén duong
binh d9.

- DBéi véi diém do cao ¢ dinh, gia
tri diém do cao phai 16n hon gia tri do
cao cua duong binh do gan nhat va nho
hon tong gia tri 46 cao gan nhét véi mot
khoang cao déu.

- Péi v6i diém do cao khong phai
dinh, gia tri diém do cao phai thudc
khoang gid tri d0 cao cua hai duong binh
d6 gan nhat.

Can ctr yéu cau trén, mot trong cac
truong hop sau ddy goi 1a mau thuan dir
liéu diém d6 cao - duong binh d¢:

- Piém d6 cao nim trén dudng
binh d9.

- Péi v6i diém d6 cao & dinh, gia tri
diém do cao khéng 16n hon do cao cua
duong binh d6 gan nhat.

- Péi vé6i diém d6 cao ¢ dinh, gia tri
diém d6 cao khong nho hon tong gia tri
d6 cao gan nhat véi mot khoang cao déu.

- Péi véi diém do cao khong phai
dinh, gia tri diém d6 cao khong nam trong
khoang gia tri hai duong binh d gan nhat.

* Mau thuan dit lidu diém do cao -
thuy van.

Theo quy chuén dit liéu dia ly, diém
dd cao khong dugc nam trong cac khu vuc
long ao hd mat nude tinh, long song sudi,
kénh muong,... Nhu vay, néu diém d6 cao
¢6 vi tri ndm bén trong cac d6i tuong thity
van dang ving tic cac dbi twong thude
cac 1gp dir liéu dang vung sau thi dugc coi
1a cac d6i twong mau thudn dit liéu diém
dd cao - thuy van: Bién, pha, nguén nudc,
mat nudc song sudi, mit nude tinh, mat
bo kénh muong.

* Mau thuan dir liéu duong binh do
- thuy van.
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Mang dong chay duoc 1a trung tuyén
cua dong chdy tu nhién, dong chay nhan
tao trén mat dat, cta cac déi twong thity
van nhu: Séng sudi, mat nudc tinh, kénh
muong. Dt liéu mang dong chay goép
phan dam bao cho hé théng thuy van dugc
lién tuc thanh mang ludi, khong dut gay.

Trong mau thuan dir liéu dudng binh
do - thuy van, ndi dung nguoc hudng dong
chay 12 mot dang mau thuin dién hinh.
Day la ngi dung duong binh d¢ dugc bién
tap lam cho mang dong chay chay ngugc
chiéu cao xudng thap cua dia hinh.

2.2. Phwong phdp nghién ciru

Phuong phap dé giai quyét cac mau
thuan dir liéu dia hinh - thiy van trong
nghién ctu nay do 1a xay dung cadc modul
nhim phat hién cic mau thuin giita dia
hinh va thiy vin dya trén nén tang cua
phan mém ArcGIS [6, 8]. Trong khudn
khé ciia nghién ctru nay, céng cu Model
Builder cua ph?m mém ArcGIS duoc
nghién ctru va phat trién dé phuc vu giai
quyét hiéu qua bai toan dat ra.

2.2.1. Cong cu Model Builder

Model Builder 1a mdt ung dung cho
phép thuc hién chudi cac quy trinh phan
tich va chuyén chudi cic quy trinh phan
tich d6 thanh cong cu [9]. Cong cu sau khi
duoc tao ra ¢ thé duge ap dung tai cac
khu vuc khac nhau.

Qué trinh xay dung coéng cu bing
viéc sir dung Model Builder bao gém: Dix
liéu dau vao, cong cu phan tich, dir li¢u
dau ra. Sir dung cong cu Model Builder
gitip cho viéc mo hinh héa quy trinh dé
dang hon, trén co s¢ do6 cac cong cu phan
tich duoc tao ra.

Cong cu Model Builder cho phép
thuc hién:
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- Xay dung mo6 hinh bang cach két
ndi dit lidu va cong cu.

- Xu ly 1ap di 1ap lai cac 16p tinh ndng
raster, file, bang trong mot khong gian
lam viéc.

- M6 hinh héa trinh tu quy trinh lam
vi€c dudi dang mot so dd truc quan.

- Duya trén mo hinh, cdc cong cu cong
cu xu ly dir li¢u dia ly dugc xay dung.

2.2.2. Xdy dung céng cu kiém tra
mau thudn dit liéu dia hinh - thiy van

* Kiém tra mau thuan do cao binh do.

- Dya trén dir liéu duong binh d6 da
co, tao duong bao ngoai cung dir licu.

- Tao vung phan cip gia do cao dwa
trén d9 cao cua dudng binh do va khoang
cao déu co ban dé thu nhan dugc gia tri do
cao cua 2 dudng binh do ké nhau.

- Lién két dir liéu diém d¢ cao va
ving phan cép gié tri do cao dé thu nhén
trén cung 1 16p dir li€u cac gid tri: Do
cao cua diém do cao, dd cao cta 2 duong
binh do gan nhét véi diém do cao d6 (néu
khong phai dinh) va d§ cao cia vung phan
cap gia tri 40 cao (néu ¢ dinh).

- So sanh cac gia tri d6 cao lién quan
dé quy ra 16i méau thuin.

- Duya trén két qua tao ving cua
duong binh do dé tim ra cac ving c¢6 dién
tich nho hon quy dinh.

* Kiém tra nguoc huéng dong chay.

- Tao vung phan cip gia tri do cao
nhu muc kiém tra mau thudn do cao binh
do o trén.

- Tao giao diém cua thuy vin va
dudng binh dog.

- Tao ving bao diém 1a hinh tron ¢6
tam la giao diém vira tao.
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- Lay phan giao duong binh d6 trong
ving bao diém trén.

- Gan d6 cao cho diém giao theo do
cao binh do.

- Lién két diém giao va ving phan
cap gi tri 46 cao dé lay gid tri d6 cao thap
ctia phan nhon binh d6 cho diém giao.

- Lién két diém giao va ving dém gan
gi4 tri d6 cao diém giao cho vung dém.

- Lién két diém giao va ving dém
dé lay gia tri phan nhon binh do gan cho
diém giao.

- So sanh dd cao cta diém giao (la do
cao duong binh d9 tai diém giao véi thuy
van) v6i do cao ciia phan nhon duong
binh d6. Néu d6 cao diém giao 16n hon
phan nhon cua dudng binh d6 thi binh do
ding hudng. Nguoc lai 1a binh d nguoc
hudng dong chay.

* Kiém tra mau thuin diém do cao -
thiy van.

Str dung cong cu Select by Location
truy van dit liéu diém d6 cao nim hoan
toan bén trong 16p dit liu dang vung
thudc chu dé thuy van.

Khu vue mién nui va trung du

3. Dir liéu thwe nghiém

Dt liéu thuc nghiém cta nghién cuu
nay thudc tinh Binh Pinh, day la khu vuc
c6 dia hinh twong déi phuc tap, thap dan
tor Tay sang Pong. Phia Tay cua tinh la
vung nui ria phia Pong cua day Truong
Son Nam, ké tiép la vung trung du va tiép
theo la viing ven bién.

Dit liéu dia hinh va thuy van khu
vue mién ndi va trung du cia manh ban
dd D-49-26-D-b. Khu vuc nay thudc mot
phan dia phan huyén An Lio, tinh Binh
Dinh. Pay la khu vuc ¢6 dia hinh nui trai
déu, d6 cao binh do tir 10 dén 720 mét, c6
nhiéu nui nhu: Nai But, nii Chop Vinh,
nui Chua, nii Dong Xoai, nui Giap, nui
Hoang Héa, nti Hoang Vong,... Khu vuc
nay khong co song sudi 16n, rai réc cac
doan song va sudi ngin qua khe nai. Mot
s6 song sudi ¢ tén qua manh nhu: Séng
Re, song Nudc Dinh, séng An Lao, sudi
Ta Loan, sudi Sa Lung, subi Quan Dua,
subi Nude La, sudi Nude Bo,... Mot phﬁn
hodc mot s6 ho nho nhu: H) Liét Son, hd
An Hung, hd Can Hau, hod Cay Quan, hd
Huan Phong,...
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Khu viee dong bang va doi niii thap

Hinh 1: Hinh dnh vé dir liéu thuc nghiém
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Dir li¢u dia hinh va thuy van khu vuc
ddng bang va doi ndi thdp ciia manh ban
dd D-49-39-C-a. Khu vuc nay thudc mot
phan dia phan huyén Phu My, tinh Binh
Dinh. Pay la khu vuc c6 dia hinh tuong
dbi thap, xung quanh bao bai mot sé ngon
nui. Do cao binh d6 ¢ day tir 10 dén 600
m, mot vai ngon nui trong pham vi manh
nhu: Nui Giang, nui Chép Dung, nti Da
Rui, nti Nho, nGi Pau Voi, nai Cung
Chap, nui Lon,...

Hé thong song sudi trai déu manh,
nhiéu song sudi c6 tén trong manh nhu
song Binh Tri, subi Huc Giang, sudi Roc
b, subi B6ng Lac, sudi P4 Bac,... Nhiéu
ao ho rai rac trong manh nhu hd Diém Tiéu,

Q Untitled - ArcMap
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h6 Pap Cuc, ho Hb Voi, hd Subi So,...

Mot phén cua dir li€u thuoc manh
ban d6 D-49-26-D-b va D-49-39-C-a
duogc trinh bay tai Hinh 1.

Bén canh dit li¢u néu trén, binh d6
anh v¢ tinh SPOT6 trong pham vi khu vuc
néu trén cling duoc thu thap phuc vu cho
phan thyc nghiém.

4. Két qua nghién ctru va thio luin

* Xay dung cac cong cu kiém tra
mau thuan dit liéu dia hinh - thuy van.

Céc cong cu kiém tra mau thudn dix
liéu dia hinh - thuy van dugc xay dung
trén co so str dung cong cu Model Builder
ctia phan mém ArcGIS.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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e A Lal= 5 Labeling - g 4n 4ModeEBuiider
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Table Of Contents 7 x |
=1 layers

Open the ModelBuilder window
so you can make a geoprocessing
model,

@ Press F1 for more help.

Hinh 2: Cong cu ModelBuilder trén giao dién ciia ArcMap

Trong cong cu Search, chon dén cong cu can s dung dua vao giao di€n cua
ModelBuilder. Sir dung cic cong cuy trén giao dién chinh ModelBuilder dé lién két cac

cong cu thanh phan. Luu trir Model dé déng géi cong cu.

Hinh 3: Str dung cong cu Search dé xay dung Model
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Két qua cua qua trinh thuc hién,
chuong trinh kiém tra mau thuan dir liu
dia hinh - thuy van dugc tao ra c6 tén va
dinh dang 13 ktra.tbx. Chuong trinh kiém

tra nay co cac chirc nang nhu sau:

- Kiém tra mau thuin duong binh do
va mang dong chay (thiy van);

- Kiém tra mau thudn diém do cao va
duong binh dg;

- Kiém tra mau thuan diém d6 cao va
thuy van.
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Hinh 4: Chwong trinh kiém tra mau thudn div liéu dia hinh - thiiy vin

* Sur sung b cong cu kiém tra miu thuan dit liéu dia hinh - thuy van.
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Hinh 5: Chwong trinh kiém tra mau thudn dir liéu dia hinh - thiy vin
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Chuong trinh kiém tra mau thuan
dwr liéu dia hinh - thuy van dugc st dung
dé kiém tra mau thuan giita dudng binh
dé va mang dong chay, diém d6 cao va
duong binh 49, diém d6 cao va thuy van
d6i vé6i khu vuc thyc nghiém thudc 2
manh ban dd D-49-26-D-b va D-49-39-
C-a. Két thuc qua trinh kiém tra, cic mau
thudn dugc théng ké tai bang nhu Hinh 5.
Céc thong tin vé ddi twong méu thudn va
téng s6 mau thuan (16i) duoc hién thi.

Dé chinh stra cac ddi tuong cd su mau
thuan, kich chudt dé lya chon d6i tuong
tai bang, khi d6 trén man hinh s& hién thi

B Beim 25 cas

L] Dusmg i 5

HEE FRADEED

Nghién ciru

d6i twong mau thuan d6. Nguoi lam cong
tac bién tap sur dung cac nut cong cu diéu
chinh ddi tugng & kich thudc phu hop dé
kiém tra va chinh sta.

Mot s6 16i da duge phét hién trong
qua trinh kiém tra. Binh d6 anh vé tinh
SPOT6 trong pham vi khu vuc thuc
nghiém dugc st dung dé c6 cai nhin truc
quan vé nhitng mau thuan dugc phat hién
cling nhu phuc vu cho qud trinh khéc
phuc nhitng mau thuan d6. Nhitng mau
thuan trong qua trinh thuc nghiém duoc
trinh bay cu thé nhu sau:

- Binh d§ nguoc hudéng voi thuy van.

Hinh 6: Binh dp mau thuén véi thiiy vin

Keét qua chuan hoa.

Hinh 7: X Iy binh dp méau thudn véi thiy vin
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Nghién cuu

- Cham diém d6 cao nam sai vi tri.

e O o s = =

Hinh 8: Piém dj cao mdau thudn thiiy vin

- Mau thun giita diém do cao va duong binh do.

o,

Bass & " [/}

5 Layer
B D-45-3-C-p
B Giém & cao

.

5§ D-3-C

Ei B Dusimg bk g0
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Hinh 9: Piém dj cao mau thudn véi binh dp

S6 luong cac 16i duge phat hién khi

thuan diém do cao va duong binh 4o, 1

thuc hién chay chuong trinh kiém tramau  trudng hop 16i mau thudn diém do cao va

thuan dit liéu dia hinh - thay van d6i véi 2
manh ban db nhu sau:

- Manh ban d6 D-49-26-D-b: 10 trudng
hop mau thuan giita duong binh d6 va mang
dong chay, 1 truong hgp mau thuan diém do
cao va duong binh do, 5 truong hop 16i mau
thuan diém do cao va thuy van.

- Manh ban d6 D-49-39-C-a: 38
truong hop mau thun gifta dudng binh
do va mang dong chay, 1 truong hop mau
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thuy van.

Truy van lan luot dén timg vi tri phét
hién dé chuan hoa dix liéu theo quy dinh.
Trong sb cac ddi tuong dugc phat hién,
6 thé co d6i tuong chi 1a canh bao. Viée
xéac dinh doi twong la 16i hay khong tuy
thudc vao quan diém thu nhan hodc xét
truomg hop cu thé. Tir két qua kiém tra
mau thuan, tién hanh chudn héa lai dit
liéu. Cong tac nay dugc thuc hién cho dén
dit liéu dat chuan.
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5. Két luan

Qua qua trinh nghién ctru, mot sé két
ludn dugc rat ra nhu sau:

Mau thudn dit liéu dia hinh - thuy vin
cu thé 1a cdc mau thuin: Piém do cao -
duong binh d¢, dudng binh d¢ - thuy van,
diém do cao - thuy van da dugc phan tich,
nghién ctru dé tir d6 cac cong cu phat hién
mau thuan nay dugc xdy dung;

Dya trén ModelBuilder cia phan
mém ArcGIS, cic bd cong cu phat hién
mau thuan dia hinh - thiy van d3 duoc
xay dung mot cach chinh xac, dam bao
tdt cho viéc phat hién cac loai mau thuan
néu trén;

Qua trinh kiém tra mau thuan diém
do cao - duong binh do, duong binh do
- thuy van, diém db cao - thuy van duogc
thuc hién tai khu vuc tinh Binh Pinh vdi
céc dang dia hinh dic trung d6 1a mién
nai va trung du, dong bang va ddi nii
théip. Qua trinh thuc hién cac bd cong cu
kiém tra dugc x4y dung di chi ra chinh
x4c cac mau thudn hién c6 con ton tai dbi
voi dit liéu thuc nghiém, tir 46 nguoi lam
cong tac bién tap chinh sira dé dir liéu dat
yéu cau.

Qua trinh st dung cong cu tu dong
kiém tra dit liéu dia hinh - thay van d6i véi
2 méanh ban d6 D-49-26-D-b va D-49-39-
C-a cho thay, khoang thoi gian dé chuong
trinh phat hién moi loai mau thuan 1a tir
2 - 3 phat. Cac mau thuin dugc phat hién
chinh xdc. Chinh vi vdy, day l1a by cong
cu rat hitu ich dap ung tdt nhiém vu chuan
héa co s¢ dit liéu néi chung, giai quyét
mdi quan hé giira dia hinh va thity van néi
riéng tai cac co s¢ san xuét, cac don vi
chuyén nganh.

Nghién ciru
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