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MOT SO KET QUA BAN BAU UNG DUNG HE THONG
TINH TOAN LUGI TRONG PHAN LOAI LGP PHU

I. MG PAU

Bén d6 16p phu (land cover map) cé thé dugc
thanh 1ap bang nhiéu phuong phap Hai phuong
phap thuong sir dung nhiéu nhat d6 la giai doan
bang mit va phan loa1 ¢6 kiém dinh. Tuy nhién
trong truong hop can xay dung ban do trén dién
rong véi tu li€u da thoi gian, cac phuong phap
truyén théng thuong kho ap dung. Trong khudn
khd Chuong trinh nghién ctru vé tinh ADEOS-II,
tac gia da phat trién thanh cong thuat toan GASC,
cho phép thanh 1ap ban d6 16p phu tir tu lidu
ADEOS-II GLI da phé da thoi gian [1]. Thudt toan
nay khong gidi han chung loai tu liéu dau vao va
¢6 thé duoc st dung cho tu liéu MODIS. Tuy nhién
khi tinh toan trén may PC don 1¢ va cho dir liéu
toan bd Viét Nam, phai can thoi gian tur 6 dén 8
tiéng. Néu dit liéu dau vao 1a toan bd khu vye chau
4 hay toan thé gi6i, thoi gian tinh s& rat lau.

Giai phap st dung tinh toan ludi s€ 1a lya chon
tdi wu trong diéu kién khong c6 kinh phi dé trang bi
cac may tinh 16n. Tinh toan luéi 1a mdt cong nghé
nhdm st dung nhiéu may tinh nho két ndi trong
mang phan tan, tao nén mot may tinh do, nguoi st
dung lam viéc nhu véi mét may tinh don 1€. Cac
may tinh don 1é ¢6 thé chay trén cac hé didu hanh
khéc nhau va duoc két ndi v6i nhau qua mot hé
thong phin mém r1eng biét. Véi cong nghe nay
nhiéu bai toan co the giai trong thoi gian ngan va
khong yéu cau mdi phong thi nghiém phai dau
tur mot hé thong may tinh 16n. Trong bai bao nay
tac gia gioi thiéu cong nghé tinh toan ludi, hé
théng may tinh ctia Vién Khoa hoc Céng nghiép
tién tién Nhat Ban (AIST), tac gia da két ndi dé thir
nghiém Vva qué trinh chuyén ddi chuong trinh tir hé
didu hanh Windows sang hé tinh toan ludi thir
nghi¢m phan loai 16p pht cho vung Viét Nam. Téc
gia trao d6i nhimng kinh nghlem trong viéc khai
thac hé thong tinh toan ludi va két qua nhimng thir
nghiém dau tién.

NGUYEN biNH DUONG

II. BAI TOAN PHAN LOAI LOP PHU VA NHU
CAU UNG DUNG HE THONG TINH TOAN LUGI

Lép phu - Land cover dugce dinh nghia nhu 16p
phi vat Iy bé mat Trai Dat bao gdm céc loai thyc
vat : trang co, cay bui, rirng thuong xanh, ring rung
1a ... ; cac loai dét trong, da lo cac loai mat nudce
nhu ao hd, song sudi, bang tuyét, bién va dai duong.
Ban d6 16p phu c6 thé duoc xdy dung dua trén hai
phuong phap chinh 1a khao sat thuc dia va phan tich
tu liéu vién tham. Phuong phap khao sat thyc dia
chi c6 thé thyc hién cho mot ving hep, trong truong
hop can xdy dyng ban dd 16p phu cho mot khu vuc
rong 16n, tu liéu vién tham 13 ngudn thong tin duy
nhét cho phép phan loai cac loai hinh 16p phi. Tu
liéu vién tham cung cp thong tin da phd va da thoi
gian ma dya vao do co thé nhan biét duoc su bién
dong theo mua, tir d6 phan loai dugc chinh xac cac
tham thyc vat nhu ring thuong xanh, ring rung 14,
dét ngap nudc theo mua va dit ngap nude thuong
xuyén... Cac phuong phap phén loai 16p phu c6 thé
dua trén cac thuat toan truyén thong nhu phan loai
phi kiém dinh, phan loai c6 chon ving mau két hop
vGi sy twong tac gitra ngudi sir dung va phin mém.
Tuy nhién trong truong hgp st dung tinh toan ludi,
viéc tuong tac giita ngudi sir dung va hé thong phan
mém la khong thé, do vay can c6 nhitng thudt toan
riéng cho méi truong tinh to&n ludi. Thuit toan GASC
- phan loai 16p phu dya trén phantich hinh hoc duong
cong phd phan xa do Nguyen Dinh Duong phit trién
[1] trong khuén khé chuong trinh nghién ciru vé
tinh ADEOS-I1 GLI ¢6 thé st dung hoan toan phu
hop cho méi truong tinh toan ndy. Hinh 1 1a so do
nguyén 1y cua thuat toan GASC.

Chang ta thay tu liéu dau vao bao gdm hai phin
co ban, d6 13 tu liéu vién tham da thoi gian va ban
chi tiéu phan loai cho cac dbi tugng. Tu liéu da thoi
gian xay dung sao cho phan anh duoc cac bién dong
co ban theo mua cua cac tham thyc vat ty nhién cling
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Hinh 1. So d6 thuat toan phan loai 16p phu GASC

cling nhu nhén tao. Vi cac cay nong nghiép co ban
nhu l0a, ngd..., khoang cach giira hai thoi diém dir
lidu it nhat phai 1a mot thang mai ¢6 thé cho phép
tach chung ra khoi cac d6i twong khac. Tu liéu dau
vao vira la da phd vira 1a da thoi gian. Cac déi twong
16p phi dwgc nhan biét dya trén mot phan tinh chat
hap thy va phan xa phd, thé hién théng qua duong
cong phan xa phd (reflectance curve) hay mau phd
(spectral pattern). Cac mau phé dic trung cho timg
loai hinh 16p phu dugc x&c dinh dua trén cac bét bién
anh (image invariant) da duoc théng ké tir trude dudi
dang sb. Tap hop cac bat bién anh cho timg loai
hinh 16p pht tao nén ban chi ti€u phan loai. Nguyén
tac xdy dyng ban chi tiéu phan loai 16p phi dugc
Nguyén Pinh Duong néu trong [2]. Py la diém
khac biét co ban gilta cac phuong phap phén loai
truyén thong véi thuat toan GASC. Trong cac phuong
phép phéan loai théng thuong, cac ddi twong dugc
nhan biét qua tép mau, két qua phan loai phu thude
cha yéu vao chét luong tép mau da lya chon. Tuy
nhién tép mau s& khong on dinh va thay doi tir anh
nay dén anh khac va dong thoi kho phan anh dugc
cac tinh chéat da thoi gian cua d6i tuong, nén rat
khé sir dung trong thuc té. Néu phan loai 16p phu
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dwa trén yéu cau ciia IGBP - Chwong trinh Dia sinh
quyén qudc té véi 17 ddi tugng chinh va tu lidu
MODIS ban chép 32 ngay thi ban chu giai s6 co
dung lugng khoang 1,5 Gb. Trong thuc té, dé co
duoc ving mau 6n dinh, cac tép mau duoc lya chon
dya trén thyc trang 16p phu ngoai thyc dia va khong
dwa trén batky tinh chat nao cia tu liéu st dung. Tap
hop cac ving mau nhu thé duoc goi 1a dit liéu mau
thuc dia (ground truth). Trén hinh 2 1a dit liéu mau
thuc dia cho vung Viét Nam dugc xdy dung dua
trén anh chup mat dt co gén toa do (GPS photo).
Viéc phan loai dugc thuc hién tudn ty ting diém
anh mot. Néu thyc hién trén mot may tinh PC voi
toc d6 CPU 2Mhz va b nhd 2 Gb, thoi gian phan
loai dé dat dugc két qua cho riéng Viét Nam nhu
trén hinh 3 1a khoang 6 gi. Thong tin vé 16p phu
1a rt quan trong cho nghién ctru méi trudng khu
vuc hoac toan cf?lu, do vay céc vung nghién cuu 16n
vi dy cho toan by Pong nam 4, chau 4 hodc toan bd
khu vyc nhiét d6i ciing rat phd bién. Voi cac khu
vuc nghién clru 16n nhu vay, viéc phan loai 16p phu
s& dién ra rat 1au. Chinh vi 1& d6 ma can cac méi
truong tinh toan phu hop hon cho phép rit ngén
thoi gian tinh toan.
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Hinh 2. Co s¢ dit liéu mau thuc dia

11I. HE THONG GEOGRID CUA AIST NHAT
BAN VA KHA NANG KET NOI

Vién Khoa hoc Cong nghiép tién tién Nhat Ban
AIST da c6 hop tac song phuong chinh thuc véi
Vién Khoa hoc va Coéng nghé Viét Nam. Trong
khudn khd hop tac nay, ngoai cic van dé trong linh
vuc sinh hoc, mdi trudong, cac nha khoa hoc Viét
Nam tham gia duy an GeoGRID, mdt mat co diéu
kién st dung cac tu liéu dnh v¢€ tinh va md hinh sb
dd cao toan cau véi do phén gidi 15m, mat khac co
thé két ndi v6i hé thong tinh toan ludi cua AIST.

H¢ théng siéu may tinh bo ciia AIST (Super
cluster computers) dugc xay dung tir 3.000 CPU tao
nén siéu may tinh bd 16n nhat Nhat Ban (hinh 4).

Hé thdng siéu méy tinh nay duoc t6 chirc thanh
ba tiéu hé thong : hé thong P-32 8.59TFLOPS dugc
danh riéng cho tinh toan hi¢u ning cao, hé¢ thong
M-64 2.72TFLOPS c6 khé nang luu trit dir li¢u cao
nhit va hé théng F-32 3.13TFLOPS danh cho cac
tinh toan song song phirc tap nhat. H¢ théng P-32
va M-64 sir dung két ndi Myrinet danh riéng cho
tinh toan véi mang siéu tbc 10-MGbps. Hé thong
Iwru trit ¢6 dung lwong 20 TB dua trén cac 6 dia cling
¢6 nhiéu uvu thé hon so véi hé thong sir dung bang

tir. Hé théng may tinh nay dwoc diéu khién bang hé
diéu hanh Linux cung nhiéu hé phu tro khac nhu
gFarm, MPI. Cac ngdn ngir lap trinh co ban 1a C va
FORTRAN. V& co ban cac ngdn ngit nay tuan thi
theo cac ngdn ngir chudn nhu FORTRAN 77,
FOTRAN 90... Tuy nhién cac ngén ngir nay lai cod
mot sd diém khéac biét so v6i cic ngdn ngir 1ap
trinh trén PC trong hé diéu hanh Windows.

Viée két ndi céac may tinh PC trén hé diéu hanh
Windows v&i may tinh trong moi truong Linux dugc
thuc hién bang nhiéu giao thic trong d6 phd bién
nhét 1a str dung trinh PUTTY. Mdi ngudi sir dung
khi két ndi véi Siéu may tinh can c6 Keyfingerprint
do nguoi quan tri Siéu may tinh cp va mat khau
Passkey. Sau khi két ndi thanh cong, mdt ctra s6 &
ché d6 command line s& xudt hién trén nén man
hinh Windows va qua d6 chiing ta c6 thé tién hanh
nhap cac 1énh ctia Linux dé bién dich chuong trinh,
tai s6 liéu va thuc hién tinh toan (hinh 5).

IV. CHUYEN DOI CHUGNG TRINH TiNH
TOAN TU MOI TRUONG WINDOWS SANG
LINUX

Sau khi két ndi thanh cong voi Siéu may tinh,
chiing ta can tao khong gian lam viéc, sir dung cac
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Hinh 3. L6p phit Viét Nam phén loai trén hé thong tinh toan ludi GeoGRID



Hinh 4. Hé thong siéu may tinh b6 - Super cluster computers AIST

o geogrid. hpce.jp - PuTTY

login l o
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Hinh 5. Ctra sb két ndi may tinh PC v6i Siéu may tinh

tai nguyén cia Siéu may tinh phuc vu cong viéc
tinh toan ctia minh. Lam viéc trén Si€u may tinh doi
hoi phai tuan thu cac quy dinh ctia nguoi quan ly va
can biét cac node nao duoc st dung dé luu trit, chay
thir hay tinh toan thyc té. Chwong trinh phén loai
ty dong 16p phu theo thudt todan GASC dugc viét
bang ngong ngit Compact FORTRAN 90 véi mot
s6 diém khac biét voi gFORTRAN. Pé giam ti da
nhitng stta d6i c6 thé, trinh bién dich Intel FORTRAN
da duoc cai dat. Intel FORTRAN 90 tuong thich

hau nhu toan bd vi Compact FORTRAN 90. Tuy
nhién mét c6 sb 1énh khong tuong thich hoan toan
va cAn phai stra ddi. C6 thé ké dén nhu sau :

- Lénh doc bién s tinh toan : trong khi cac chuong
trinh trén Windows sir dung hai ham NARGS va
GETARG dé xac dinh s bién s6 dau vao thi trén
Linux can thay thé bang hai 1énh COMMAND_
ARGUMENT_COUNT va GET_COMMAND _
ARGUMENT.
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- Céc 1énh mo tép vé co ban khong khac nhau
nhung d6i voi ché do nhi phan thi can stra doi.
Trong khi trén hé diéu hanh Windows c6 ché do
nhi phan BINARY, nhung trén Linux khong c6 va
thay thé vao do6 1a ché d6 STREAM. Bé m¢ tép anh
& ché d6 nhi phan trén Windows khi st dung I¢nh
OPEN chi cin thong bdo FORM='BINARY', con
trén Linux can thém hai tham bién ACCESS=
'STREAM' va FORM="UNFORMATTED".

- Trong mot s6 trudng hop can in 1én man hinh
qua trinh tinh toan dé kiém tra, dic biét khi chay
thir, khi do viéc diéu khién cac thiét bi dau cudi
trén Windows va Linux c¢6 phan khac nhau. Dbi
v6i cac chuong trinh trén Windows don gian cho
ky tu + nhu ky tu dau tién trong chudi dau ra. Pbi
v6i hé didu hanh Linux thi can thiét phai khai bao
tham bién ADVANCE='NO' trong lénh WRITE va
ddng thoi in ky tu dau tién bang ky tu CHAR(13).
Céc Iénh con lai phuc vu tinh toan hau nhu khong
¢6 gi thay doi.

Sau khi bién dich, chuong trinh ¢6 thé chay binh
thuong nhu & ché @6 Command Line trong Windows,
tuy nhién thong thudng s€ phai dung cac Iénh cia
tinh toan ludi dé dua yéu cau tinh toan vao hang
chd. Trén Siéu may tinh AIST hé thdng tinh toan
lu6i duoc td chirc theo Sun GridWare. Phién ban
Sun N1 Grid Engine 6.1 dugc st dung. Cac 1€nh co
ban can nam vimg d6 1a :

- gsub : dua mot ing dung vao hang cho

- gstat : kiém tra trang thai ung dung dang thuc

hién

- gmon : dua mdt tng dung vao hang cho tinh

toan thong qua giao dién dd hoa

- qdel : két thiic mot ing dung dang thuc hién

- qmod : tam dimg hodc tiép tuc mot tmg dung

dang thyc hién

Trong thyc té viéc thuc hién tinh toan trong
mdi truong tinh toan ludi phirc tap hon nhidu va
nguoi st dung can tim hiéu k¥ céc tai liéu hudéng
dén str dung [3].

V. MOT SO KET QUA THU NGHIEM
DAU TIEN

Trong khuon khd dé tai khoa hoc co ban giai
doan 2006-2008, tac gid thi nghiém viéc ap dung
tinh toan ludi trong diéu kién Viét Nam ap dung cho
phan loai 16p phu tir tu liéu vién tham da thoi gian.
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Bén canh cic van dé k¥ thudt lién quan tdi 1ap trinh
trong moi truong Linux, két ndi gitta PC Windows
va Linux va lam vi¢c véi mdi trudong tinh toan ludi
thong qua mot hé thong cu thé GridWare nao do (vi
du Sun N1 Grid Engine 6.1) can tim hiéu ha tang
co s& mang hién dang pho bién & Viét Nam. Mbi
truong mang két ndi Internet phd bién & Viét Nam
hién nay 1a mang ADSL véi cac toc do truy cap khac
nhau cung cap boi cac nha phan phdi chinh 1a VNPT,
FPT va Vietel. Mic du téc do truy cap khong 6n
dinh nhung vé co ban co sé ha ting mang cho phép
trién khai tinh toan ludi ddi véi cac bai todn c6 nhu
cau chuyén tai dir liéu it. T¢p di li€u dau vao cho
phanloai 16p phu bang chwong trinh Gasc_g07m.f90
bao gém ba tép chinh :

- Tép diéu khién tinh toan
- Tép dir li¢u anh da thoi gian
- Tép chii giai phan loai s6

Tép diéu khién tinh toan cung cdp cho chuong
trinh cac thong tin co ban nhu sb kénh phd, sb thoi
diém tu liéu duoc st dung, ) byte cho mdi diém
anh, sb hang s6 cot cho tép tu li€u anh, tén t€p chu
giai, yéu cau vé loc nhidu...

Tép dr liéu anh da thoi gian dugc su dung la
ban chap (composite) tu liéu MODIS 32 ngay do
Truong tong hop Maryland, My cung cap. S6 thoi
diém tu lidu duoc sir dung la 7. Ban chu giai dugc
tinh dya trén co sé dir liéu mau thyc dia va hé théng
phan loai cua IGBP sau khi stra doi cho phu hop
v6i diéu kién Viét Nam. Trén hinh 6 1a vi du vé
ban chip anh khong miy Viét Nam cho cac thang
1,2,3vaAl.

Tép chu giai phan loai sb 1a tap hop cac bat bién
anh, dua theo d6 c6 thé xac dinh dugc cac loai hinh
16p phu khac nhau. Ban chu giai chira cac thong tin
phé va ca cac thong tin bién ddi theo thoi gian cua
mdi loai hinh 16p phii. Vi du vé ban chu giai phan
loai s6 bang chuong trinh Gasc_g07m.fo0 co thé
thay trén hinh 7. Chiing ta thdy trong ban chu giai
nay thong tin dau tién va quan trong nhat 1a bién
diéu ctia dwdng cong phan xa phd cho tirng loai hinh
16p phu, ké dén 1a vec to trung binh cho mdi loai
hinh 16p phu theo cac thoi diém tu ligu khac nhau,
sau d6 1a chi s6 TRRI (tong nang lucmg phan xa)
cho ting | thoi diém va cudi cung la t6 hop ty sO gitta
hiéu va tong ciia cac kénh phd thanh phan.

Sau khi chuyén tai toan bo chuong trinh Gasc_
g07m.f90 1én mang GeoGRID, bién dich trong moi
truong Linux, cung véi cac so liéu can thiet cho viéc
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Hinh 6. Vi du ban chép tu liéu MODIS khong may

Graphical analysis of spectral reflectance curve
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Hinh 7. Trich ban chi giai cho phan loai sé 16p pha bé mat

phan loai 16p phu cho ving dat lién Viét Nam.
Trong giai doan d4u tién, viéc 4p dung tinh toan
song song dua trén MPI (Message Passing Interfa-
ce) chua dugc thir nghiém nén vé co ban thoi gian
tinh toan tuong tu nhu trén cac may Windows. Vé
thuc chit mdi chi c6 1 CPU dugc khai thac. Két qua
tinh dugc trén Linux va trén Windows 1a hoan toan
tring khép. Trén hinh 3 1a két qua phan loai 16p phi

Viét Nam nam 2003 duogc tinh trong méi truong
AIST GeoGRID.

Khi xem xét két qua phéan loai ving bién ta thdy
c¢6 rit nhidu nhidu gy boi sy bién dong phan xa
ctia mat nude. Nhitng nhidu nay c¢6 thé dugc loc d&
dang dua trén mot méat na (mask) tao boi duong bo
nhdm phan chia ving dat lién va bién.
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KET LUAN

Nhiing két qua dat dugc nhu da trinh bay trong
bai bao nay cho thay thuat toan GASC va chuong
trinh Gasc_mg07m.F90 c6 thé trién khai cho moi
truong tinh toan ludi trong phan loai 16p phu tur tu
liéu MODIS. Nhirng Kkét qua dat duoc dau tién da
minh chiing kha nang két nbi cac may tinh Windows
véi siéu may tinh thong qua mang Internet va ha
tang co so thong tin ADSL cua Viét Nam hién nay.
Maic du védi cac moi truong tinh toan don gian nhu
Windows van c6 thé giai quyét nhiéu bai toan ky
thuat nhung v6i nhiéu bai toan phirc tap trén goc do
thuat toan hodc yéu cau phai xir Iy mot khoi lugng
s6 liéu rat 16n thi moi truong tinh toan ludi voi cac
may tinh bé c¢6 kha nang phén chia mot bai todn
16n thanh nhiéu bai toan chay song song la t6i uu
hon ca.

Viéc khai thac méi truong tinh toan ludi cho du
trén mot mang cuc bd hay trén mang dién rong déu
la diéu can thiét d6i voi nhidu nganh khoa hoc k¥
thuat n6i chung va cac khoa hoc vé Trai Pt néi
riéng. Mic du khi chuyén tir méi truong Windows
sang modi truong Linux, GridWare, MPI hodc
GridMPI théng qua két ndi Windows - Linux bang
PUTTY hoac mét giao dién nao d6 con chua thong
dung va c6 thé mang dén mot sb kho khan, nhung
d6 chi 1a nhitng kho khan hinh thirc ban dau va s&
d& dang c6 thé vuot qua dugc.

Trong bdi canh & Viét Nam bit dau hinh thanh
mot sd trung tam tinh toan hiéu nang cao véi cac
may tinh bo hién dai thi viéc trién khai ung dung
tinh toan Iudi nén dugc diy manh tng dung trong
c4c linh vuc khoa hoc khac nhau. Nhitng két qua
dat duoc va gidi thiéu trong bai bao nay da goi mo
cho viéc hop tac qudc té trong truong hop cac co
so tinh toan cua Viét Nam chua dap tUng duogc
nhitng yéu cau k¥ thuét can thiét vé tinh toan ludi.

L&i cam on : Bai bao cong bd cic két qua
nghién ciru cua dé tai ma sé 700906 thudc Chwong
trinh khoa hoc co ban. Tac gia cam on sy hd trg
kinh phi nghién ctru ciia chuong trinh.
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SUMMARY

A preliminary research result in application of grid
computing in classification of land cover

Classification of land cover is one of the most basic
analysis of remote sensing data. In case of small study
area where table of legend is small and the input data is
not so complicated, the classification of land cover could be
carried out using a single compu-ter with limited resources.
However, in case of larger study area such as country-wide,
continental or global coverage as well, the classification of
land cover requires faster computer with sophisticated
resources or suitable algorithm implementation. In this
paper, the author introduces application of grid computing in
classification of land cover. The grid computing technology
helps us avoiding investment into larger local computers
and better exploitation of distributed computing resources
over the internet for highly optimal computation needs. The
author introduces the Super cluster in the National Institute of
Advanced In-dustrial Science and Technology (AIST), the
GeoGRID system, connection between Windows PC and
the Linux cluster, transferring data and program codes to
Linux, compiling and execution of classification of land cover
on the Linux cluster. This is only a prelimina-ry research result
to demonstrate grid computing application. In the next steps,
the use of GridMPI for parallel computing will be applied to
achieve high performance of grid computing in classification
of land cover.
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