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CHUONG 1. MO PAU

1.1. Tinh cép thiét cua dé tai

Truong Pai hoc Nong Lam véi dién tich rong khoang 137 ha voi khuon vién
nhiéu cay xanh 13 noi Iy tuéng cho viéc hoc tap va nghién ctu cua sinh vién. Do do,
mdt trong nhirng diéu kién cn dé trudng nang cao chat luong dio tao 14 co so ha ting
no6i chung va hé thong thoat nudc ndi riéng phai tién tién, dic biét trong diéu kién bién
ddi khi hau véi nhirng con mua 16n va that thuong. Bén canh do, voi dia hinh c6 do
cao twong ddi nhu khu vuc Thit Pire tao nén cac dong nude 16n gy s6i mon dat va co
thé gy ra nhiéu nguy hiém dbi voi nhiéu sinh vién. Theo théng tin trén website
vnexpress.net (An Nhon, 2013), vao dau thang 7/2013, mdt sinh vién cta truong Pai
hoc Kinh Té Luat TP. HO6 Chi Minh bi nuédc cudn trdi trong mot tran mua lén. Tu day,
chung ta phai nhin nhan va nén xem xét lai hé thong thoat nudc tai truong. Bude dau
trong cong tac nay la xac dinh dong chay trén bé mat dé dia hinh va kha ning thoat
nuée cua hé théng thoat nude tir d6 1am nén tang tham khao khi truong c6 dau tu mo
rong hodc stra chita nang cap.

Phan tich dong chdy mat la x4c dinh cac dac trung dia hinh nhu hudng dong
chay, dong chay tich lily, d6 dbc, xac dinh luu vue, ... trén dir liéu dau vao 1a mé hinh
s6 d6 cao (DTM, DEM). Phén tich dong chay mit dugc sitr duge st dung nhiéu trong
cac ung dung, nghién ctru vé luu vue, cac phan tich vé dia hinh dé xay dung hé théng
cip thoat nudc, xay dung hé thong dudng giao thong, cong trinh nha & phu hop véi
diéu kién khi hau va dia hinh cta khu vuc. Dé thuc hién phan tich dong chdy mat can
rng dung nhiéu thuit toan xac dinh huéng dong chay nhu D8, D16,... khi d3 xac dinh
duoc hudng dong chay tai mdi diém trén bé mit dia hinh c6 thé xac dinh dugc dong
chay trén bé mit (dong chay cé thé 1a song, sudi,...). Qua dé, c6 thé xac dinh dugc cac
Khu vuc chiu tac dong ctia dong chay trong khu vuc dia hinh.

Hién nay, GIS dang phét trién nhanh chong trén thé giéi va du nhap vao Viét
Nam nhiéu nim qua di tao diéu kién cho cac nghién ctru ciing nhu cac (mg dung cta

GIS duoc di vao thyc tién cudc séng thuong ngay. Viée tich hop GIS va phan tich
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dong chay miat di gop phan xay dung cac ing dung nhu phan tich luu vuc, ho tro ra
quyét dinh xay dung hé théng dudng giao thong, hé thong cip thoat nudc. ..

Do d6 tiéu luan “ Ung dung Acr Engine xdy dwng phian mém hé tro' phan tich
dong chdy bé mdt tai truong Pai Hoc Nong Lam” duogc thuc hién nham xay dung,
thiét két phan mém dé ho trg viéc thanh 1ap ban do dong chay tir d6 xac dinh dugc cac
khu vuc chiu tac dong ctia dong chay 1am co s dua ra cic quyét dinh ning cip co sO
ha tAng cta trudng.

1.2. Muc tiéu nghién ciru

X4y dung phan mém ho tro phan tich dong chay mit véi thut toan D8. Cai dit
tinh toan dé phan tich dong chay theo dia hinh tai khu vuc truong Pai hoc Nong Lam.
Tir d6, lam co s& cho viée cai tao, bd sung, sua chira hé théng thoat nudc tai truong.
Céc muc tiéu cu thé cua dé tai:

- Xay dung giao dién ngudi dung cho phan mém.
- Cai dit thuat toan D8 bang ngdn ngir lap trinh Visual Basic.
- Ung dung Arc Engine dé thé hién ban d6 dong chay mit.
- Xéc dinh khu vyc anh hudng cuia dong chay.
1.3. Pham vi nghién cwu
- Veé khu vuc dia Iy: Puogc thuc hién trong gidi han ranh gidi cua truong
Pai hoc Nong Lam.
- Thuat todn: Gidi han st dung cac thuat todn phan tich dong chay don

(D8), cac cong cu thao tac voi dir liéu DEM.



CHUONG 2. TONG QUAN

2.1.  Thong tin vé dia ban nghién ciru

Truong Pai hoc Nong Lam TP. HO6 Chi Minh 13 truong dai hoc cong lap da
nganh, da linh vuc ¢6 nhiém vu dao tao bac dai hoc va sau dai hoc, nghién ctru khoa
hoc va chuyén giao cong nghé trong linh virc Nong Lam Ngu Nghiép va cac linh vure
lién quan. Tt ndm 2000 truong mé rong dao tao sang cac linh vuc khac nhu: Cong
ngh¢ thong tin, Cong nghé moi truong, Cong nghé sinh hoc, Ngoai ngir va Su pham
K¥ thuit néng nghiép, Cong nghé 6t6, Cong nghé nhiét lanh, Co dién tir, Piéu
khién tu dong, Cong nghé¢ dia chinh, Ké toan, Quan tri kinh doanh, Quan ly thi trudong
bat dong san, Hé thong tin dia 1y.

Twr khi thanh 1ap vao ndm 1955 cho dén hién nay, Truong DPai hoc Nong
Lam TP. H6 Chi Minh trong qué trinh phét trién da nhiéu lan thay ddi vé co cau to
chtrc, myc ti€u dao tao, chuong trinh dao tao, nd1 dung dao tao cho phu hop voi yéu
cau qua tirng thoi ky phat trién kinh té x4 hoi cua dat nude. Hién nay Truong Pai hoc
Nong Lam TP. HO Chi Minh ¢6 12 khoa, 03 bd mon truc thude truong, 01 vién nghién
ctru Cong ngh¢ sinh hoc va moéi trudong, 13 trung tdm, 12 phong ban chirc nang, 01
Phan hi¢u tai tinh Gia Lai va 01 Phan hi¢u tai tinh Ninh Thuan.

Pai Hoc Nong Lam Thanh Phé H6 Chi Minh 1a mét trudng dai hoc da nganh,
truc thude Bo Gido duc va Dao tao, toa lac trén khu dét rong 118 ha, thudc khu phé)
phuong Linh Trung, Quan Thi Pirc, Thanh phé H6 Chi Minh va Huyén Di An (Tinh
Binh Duong). Hién nay, tong dién tich dit nha trudng dang quan 1y st dung Ia
137.0156 ha, vi 5 khu dat trong d6 c6: 5 nha hoc (nha Phugng V¥, nha Cam Ta, Nha
Hudéng Duong, nha Ran Pong va nha Tuong Vy), 127 nha nha thi nghiém, thuc hanh,
1 nha tap va thi dau thé duc thé thao, 6 khu ki tiic x4 cho trén 3750 sinh vién, 1 thu
vién. Truong thudc khu vire c¢6 dia hinh twong d6i cao trong TP. H6 Chi Minh, dua
trén dit liéu DEM thu thap duoc thi d§ cao dia hinh cua trudng cao nhét 13 44m, thép
nhét 1 7m va d6 cao trung binh 14 20.9m (Phong quan tri vat tu, 2014).



2.2. Tong quan c4c thuat toan vé dong chay trén thé gi¢i va quy trinh chung cho
cac thuat toan dinh dong

Céc luu vuc séng ¢ lién quan mat thiét dén doi sdng cua con ngudi. Chinh vi
thé, cac hoat dong nghién ctru vé luu vuc song da dugc con nguoi thuc hién tr rit som
v6i nhiéu huéng tiép can khac nhau.

Ngay nay voi su phat trién cta cong nghé thong tin di mé ra mot hudng di méi
trong nghién ctru lwu vuc: nghién ctru lru vuce séng véi sy hd trg cua Hé Thong Thong
Tin bia Ly (GIS).

Nam 1957, su ra doi cua khai niém Strahler va dinh luat Horton — Strahler da tao
co s& cho vi¢c hinh thanh céc thuat todn xac dinh dong chay va phan chia ranh gidi luu
vuc song. Cép Strahler 1a mot thudc tinh dugc gan cho moi doan song trong mot mang
ludi dong chay. Mot chudi cac doan song cd cung cap Strahler tao thanh mot dong
Strahler. Cap ctia dong Strahler dugc xem nhu mot thudc do dé danh gia kich c& va su
phtc tap vé cau tric ciia mot mang ludi dong chay. Theo dinh luat Horton — Strahler,
gid tri co s ctia cap Strahler 1a cap 1, khi 2 dong Strahler ciing cép gap nhau sé& tao ra

mot dong Strahler v6i cap 16n hon (Strahler, A. N, 1957).

Hinh 2-1. Phwong phap xac dinh bac Straler.
Tir nhitng khai niém co s& ban dau cic tac gia khac nhau di phat trién nhiéu
thut toan xac dinh dong chay khac nhau ma co ban nhat 1a thuat todn D8. Cac thuat

todn ra do1 sau nay duoc dé xuat dé bo sung, bu dap nhirng thiéu sét cia cac thuat toan



ra doi trude d6. Cac thuat toan phan tich dong chay nhu: D8, FD8, Rho8, FRhoS,
DEMON, va D w... (Bradley Miller 2010)

O'Callaghan & Mark ( 1984) gi6i thiéu thuat toan dong chay dau tién, mé hinh
dong chay voi 8 hudng (D8). Phuong phap D8 dugc stir dung rong rai do tinh todn don
gian va n6 dugc dua vao trong cac phan mém GIS phd bién.

Freeman (1991) va Quinn et al.(1991) cung dua ra thuat toan dong chay FDS,
thudt toan cho phép xac dinh nhiéu hudng dong chay tir 6 trung tam dén cac 6 1an can.
Ti 1& cua mbi hudng dong chay duoc chi dinh dua trén Slope - weight. FD8 duoc thiét
lap dé han ché thiéu st cua DS, nhung c6 mdt van dé v&i FDS8 1a n6 han ché viée hinh
thanh dong chay tich lily trong luu vie, vi tai mdi diém c6 nhidu huéng dong chay va
s& co mot vai hudng khong gop phan vao viée hinh thanh dong chay tich liy. Chinh vi
diéu nay, dé thyc hién tinh dong chay tich lily ngudi ta van str dung DS.

C4 hai thuat toan D8 va FD8 mat du c6 khai niém khac nhau nhung cac chirc
nang xtr 1y dir liéu do cao twong tu nhau. Ngoai ra, cac thuat toan D8, FD8 khong thé
hién dong chay tich lily cua Iuu vuc. Vi nhitng thiéu sét cua D8, FDS thi Fairfield va
Leymarie (1991) nham sira di cac thiéu sot cua D8, FD8 dd dua ra cac thuat toan
Rho8 va FRho8 tuong (rng. Rho8 va FRho8 sir dung mirc d6 ngau nhién dé tinh toén
dong chay.

Sau nay c6 nhiéu thut toan dong chdy ra doi nhu: Costa-Cabral & Burgess
(1994) voi DEMON; Desmet va Govers (1996) vai Flux decomposition; Tarboton
(1997) vé6i Dinf; Gallant va Wilson (2000) v6i TAPES-G cai tién tir DEMON; Qin et
al (2007) voi MFD-md; Wan MuhdHairi bin Wan AbKarim (sau 2012) vai D16.

Quy trinh chung cho céc thuat toan xac dinh huéng dong chay:

- Bwéc 1: Tién xir Iy DEM: Bé lap cac diém 10i, 16m khong mong mudn
(Fill), loai bo nhitng khu vuc biang phing.
- Buwéc 2: Tinh toan hudng dong chdy trén mdi 6 (pixel).
- Buwdc 3: Tinh toan dong chay tich liy.
2.2.1. Thuat toan D8

D8 1a thuat toan xac dinh hudng dong chay phd bién nhat hién nay, né sir dung 1

clra s6 cac diém anh voi kich thude 3x3 nhu hinh minh hoa. Hudng dong chay ctia mot

diém bat ky trong ctra s6 dugc xac dinh trén co s& so sanh do chénh cao cua diém do
5



v6i 8 diém xung quanh. Hudng dong chay duoc xac dinh 13 hudng t6i diém c6 do
chénh cao chia cho khoang cach 16n nhéat. Qua trinh tinh toan dugc 1ap lai dé xac dinh
hudng dong chay cho toan bd cac diém trong luu vue. Goc gilta cac hudng 13 45° va
chi duogc lva chon 1 trong 8 hudng.
Cach tinh thuat toan D8:
e Dong chay tir 1 diém sang 1 trong 8 diém lan can.

e Nguyén tic 1a chon huéng c6 Slope 16n nhat.

64 | 128 | 1
32€ 2
16“ 8 1

Hinh 2-2. M6 ta hwéng dong chay trong D8

Slope = arctan(%z)

o Vi
- AZ la o chénh cao.
- d 1a khoang cach giita cac 6: cac 6 dong, tiy, nam, bic c6 gia tj bang 1.
Céc 6 dudng chéo co gia tri la V2.

Viéc D8 chi cho phép lya chon ra mot hudng trong tdm hudng 1a han ché trong
thudt toan nay, trong thuc t& nudc co thé chay vé rat nhidu hudng vi vay thuat todn
chua mé ta chinh xac duoc hudng di chuyén ciia dong chay trong lwu vuc hay mot khu
vuc dia hinh 1am anh huéng dén viéc tinh todn dong chay tich litly. Ngoai ra, trong
truong hop Slope cua diém trung tim dén mot vai diém (co thé 13 tam diém) 1an can
bang nhau thi thuat toan s& lya chon ngau nhién modt hudng trong nhitng hudng co
Slope bang nhau d6. V&i nhirng han ché néu trén thi D8 khong phu hop dé 4p dung
cho cac khu vuc ¢ dia hinh bang phang nhu dong bang, thung liing.



2.2.2. Thong tin vé mdt s6 cong cu phan tich dong chay

2.2.2.1. Tool Hydrology

Hydrology 1a mét céng cu trong Arcmap duogc st dung dé thanh 1ap mang luéi

song hodc phan dinh luu vuc dua trén mo hinh s6 d6 cao DEM. Trong cong cu nay

tinh hudng dong chay dya trén thuat toan D8 (Arcgis Resource Center. 2011).

—& Hydrology

%, Basin
5 Fil
----- . %, Flow Accumulation
----- * %, Flow Direction

- #., Stream Order
----- * %, stream to Feature
% Watershed

Hinh 2-3. Cong cu Hydrology trong Arcmap

Trong do:

Basin dugc str dung dé tao ra mot raster phan chia luu vuec.

Fill dugc dung dé hiéu chinh cac diém 16i, 1dm khong mong muén trén
dir liéu.

Flow accumuulation thyc hién tinh toan dé xac dinh dong chay tich liy.
Su tich liy dong chay cho mdt 6 nao do trong khu vuc trén md hinh
DEM duoc xac dinh bing cach tinh tong s6 6 lwdi tap trung nude vé 6 do
theo hudng dong chay. Ban d6 tich liiy dong chay ciing chinh 1 ban db
song sudi cua luu vuce trong diéu kién tu nhién.

Flow direction xdy dung dit liéu raster vé hudng dong chay. Hudng dong
chay cho mdt diém bat ky trong luu vuc dugce xac dinh trén co s& so sanh
d6 chénh cao cta diém dé voi 8 diém xung quanh. Hudng dong chay

duoc xac dinh 1a hudng to1 diém c6 d6 chénh cao chia cho khoang cach
7



2.2.2.2.

16n nhat. Qua trinh tinh toan duoc lip lai dé xac dinh hudng dong chay
cho toan b cac diém trong luu vuc.

Flow length tinh toan khodng cach gitra thuong luu va ha luu, hoac dé
dai dong chay trong luu vuc.

Sink duoc sir dung dé xac dinh tat ca cac diém triing hodc nhitng ving
khong xac dinh dugce hudng dong chay. Sink s& gan gid tri nhat dinh cho
ving ndy dé phu hop voi do cao cua cac 6 1an can.

Snap Pour Point s€ x&c dinh ranh gié luu vuc rng voi ctira xa xac dinh.
Stream Link lién két cic dong chay voi nhau tao thanh mot hé thong
dong chay trong luu vuec.

Stream Order xac dinh bac cua cac dong chay trong luu vuc.

Stream to Feature 13 chuyén dir liéu dong chay sang dang vector.

Watershep dung dé phan chia Iuu vyc.

Coéng cu TauDEM

TauDEM viét tit ctia Terrain Analysis Using Digital Elevation Models 1a mot bo

cac cong cu dugc st dung dé khai thac, phan tich thong tin thay vin tir mé hinh s6 do

cao (DEM). TauDEM cung cip cac chic ning nhu:

Tinh toan huéng dong chay va do dbc.
St dung nhiéu phuong phap tinh huéng dong chay (huéng dong chay
don va dong chay da).
St dung nhiéu phuong phap dé mé ta dong chay bao gdm cic phuong
phép dua trén dia hinh c6 mat d6 dong chay dé thay doi.
Phan dinh luu vuc song va xac dinh tiéu luwu vuce cia mot hé théng song
va moi lién hé cua céc thudc tinh trong luu vuc dé thiét 1ap mo hinh thuy
van.
Céc chirc ning chuyén dé phan tich dia hinh:
o Tinh ti 1¢ giita d6 dbc véi dién tich khu vuc 14 co so dé xac dinh
kha nang gilt nudc cua dia hinh.
o Tinh khoang cach tir dinh ndi dén dong chay theo mit phang
ngang, mit phang ding.
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o Ubdc lugng dong chay tich liiy tai khu vuec.

=& TauDEM Tools
-8 Basic Grid Analysis

&' D-Infinity Flow Directions
¢ D3 Contributing Area

&' D& Flow Directions

" Grid Metworl:

- E Pit Remove
=y Spedialized Grid Analysis
----- E D-Infinity Avalanche Runout
----- 4" D-Infinity Concentration Limited Accocumulation

----- &' D-Infinity Decaying Accumulation

D-Infinity Distance Up
4‘.' D-Infinity Reverse Accumulation
" D-Infinity Transport Limited Accumulation
4‘.' D-Infinity Upslope Dependence
" D& Distance To Streams
4‘.' Slope Average Down

----- El Slope Over Area Ratio
E&j Stream Network Analysis
=" D8 Extreme Upslope Value
#" Length Area Stream Source
&' Move Qutlets To Streams
Z" Peuker Douglas
#" Peuker Douglas Stream Definition
2" Slope Area Combination
2" Slope Area Stream Definition
2" Stream Definition By Threshold
2" Stream Definition With Drop Analysis
=" Stream Drop Analysis
i Stream Reach And Watershed
#" Watershed Grid To Shapefile

Hinh 2-4. Cac cong cu c6 trong TauDEM
2.3. Téng quan vé thuat toan tim dwong di ngian nhat (Floyd)

Thuat toan Floyd — Warshall con dugc goi 1a thuat toan Floyd dugc Robert Floyd
tim ra ndm 1962. Thuat toan Floyd 1a mot thuat toan giai quyét bai toan dudng di ngin
nhét trong mat dd thi co hudng, c6 canh mang trong $6 duong dua trén khai niém cac
dinh trung gian (L& Minh Hoang, 2003).

Cho mot dd thi co hudng, cé trong s6 G= (V, E) v61 n dinh va m canh. Bai toan
dit ra 13 hay tinh tat ca cac d(u, v) 1a khoang cach tir u téi v. RS rang 1a c6 thé ap dung
thuat toan tim dudng di ngan nhét xuat phat tir mot dinh voi n kha niang chon dinh xuat

phat. Nhung con ¢ cach 1am gon hon nhiéu, cach 1am nay rat gidng voi thuat toan



Wardhall n6 duoc hiéu nhu sau: Tir ma trin trong s6 ¢, thuat toan F loyd tinh lai cac
c[u,v] thanh do dai duong di ngan nhat tir u tdi v:
Vi moi dinh k ctia dd thi dugc xét theo thir tu tir 1 toi n, xét moi cap dinh u, v. Cuc
tiéu hoa c[u,v] theo cong thirc:
c[u,v]=min(c[u,v],c[u,k]+c[k,V])
Tac 14 néu nhu duong di tir u ti v dang c6 dai hon dudng di tir u tdi k cong voi dudng
di tr k t&1 v thi ta hiy bo duong di tir u toi v.
Goi ¢*[u,v] 1a do dai duong di ngén nhat tr u t6i v ma chi di qua dinh trung gian thudc
tap {1, 2,..., k}. R6 rang khi k=0 thi ¢’[u,v] (dudng di ngin nhit la duong di truc tiép).
Gia str da tinh duge cac ¢[u,v] thi c*[u,v] s& dugce xdy dung nhu sau:
Néu duong di ngan nhat tir u toi v ma chi qua cac dinh trung gian thudc {1, 2,....k} ma
lai:
- Khong di qua dinh k thi torc 1a chi qua dinh trung gian thudc tap {1,
2,....k} thi: ¢*[u,v] = c“*[u,v]
- C06 di qua dinh k thi dudng di d6 s& 1a ndi cua mot dudng di tir u tdi k va
mdt duong di tir k t61 v, hai duwong di nay chi di qua cac dinh trung gian
thudc tap {1, 2,..., k}.
c*[u,v] = ¢“Muk] + c“U[k,v]

Vi mudn c[u,v] 1a cuc tiéu nén suy ra: c[u,v]=min(c**[u,v],c[u,k]+c [k,v]).
Va cudi cung, ¢"[u,v]: P dai dudng di ngan nhat tir u téi v ma chi di qua cac dinh
trung gian thude tap {1, 2,.....k}.
Khi cai dat, thi s€ khong c6 céc khai niém ck[u,v] ma s€ thao tac truc tiép trén cac
trong sb c[u,v]. c[u,v] tai tirng budc téi wu thtr k s& duoc tinh toan dé tdi wu qua cac gia
tri c[u,v]; c[u,k]; c[k,v] tai budc thur k -1. Tinh chinh x4c cta cach cai dat dudi dang ba
vong lip For 16ng vao nhau c6 thé thiy duoc su t6i wu bic cau chi lam ting toc do toi
rru cac c[u,v] trong modi bude.

Tét ca cac cai dat thuat toan Floyd déu sur dung ma tran trong sO chir khong st
dung danh sach canh hay danh sach ké co trong s6, nén déu dua vé dd thi dﬁy da va
dem trong s +oo gan cho nhirng canh khong c6 trong d6 thi ban dau. Trén mdy tinh thi
khong c6 khai niém triru twong +oo nén ta phai chon mot sé duong du 16n, s6 16n hon

tat ca cac trong sb cua cac duong di co ban dé cho du dudng di that co toi té téi dau
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van t6t hon duong di tryc tiép theo canh tudng twong ra d6. Vay nén néu dd thi cho sd
dinh ciing nhu trong s cac canh vao khoang 300 chang han thi gia tri d6 khong thé
chon trong pham vi Integer hay Word. Ma trén c s€ phai la khai b4o 1a ma tran LongInt
va gia tri hang s6 maxC trong cic chuong trinh trén phai d6i lai 1a 300 * 299 + 1 diéu
d6 c6 thé gy ra nhiéu phién toai, chang han nhu vin dé ling phi bd nhé. Pé khac
phuc, co thé cai dat béng danh sach ké kém trong s6 hoidc sur dung nhirng ki thuat danh
dau khéo 1éo trong tirng trueong hop cu thé. Tuy nhién, c6 mdt didu chic chin 1a khi do
thi cho sb dinh ciing nhu trong s6 cic canh vao khoang 300 thi cic trong sb c[u,v]
trong thuat toan Floyd va cac nhin d[v] trong ba thuét toan con lai chic chan khong
thé khai bao 1a Integer dugc.

Khéc v6i cac bai toan dai so hay hinh hoc c6 nhiéu cach giai thi chi cAn nim vitng mot
cach ciing ¢ thé coi 1a dat yéu cau, nhung thuat toan tim duong di ngan nhat boc 16 rat
ré wu, nhuge diém trong ting truong hop cu thé, vi du nhu sé dinh ciia d6 thi qua 16n
Jam cho khong thé biéu dién bang ma tran trong s6 thi thuat toan Floyd gip kho khan.
Vi vay, yéu cau trude tién 1a phai hiéu ban chat va thanh thao trong viéc cai dat thuat
toan trén dé co thé sir dung chung mét cach uyén chuyén trong tirng truong hop cu thé.

2.4. D¢ quy va tinh toan dé quy

2.4.1.1. Khainiém vé daé quy

Trong toan hoc va khoa hoc may tinh, mot ddi tuong 1a dé quy néu né duoc dinh
nghia qua chinh né hoic mot mot dbi twong khac cung dang véi chinh né bang quy
nap (L& Minh Hoang, 2003).

Vi du: Pat hai chiéc guong cau d6i dién nhau. Trong chiéc guong thir nhat chira
hinh chiéc gwong thir hai. Chiéc guong thir hai lai chtra hinh chiéc guong thir nhat nén
tat nhién né chira lai hinh anh cua chinh né trong chiéc guong thi nhit... O goc nhin
hop 1y, ta c6 thé thiy mot day anh vo han ctia ca hai chiéc guong.
2.4.1.2. Giai thuat vé dé quy

Néu 1oi gidi cua mot bai todn P duoc thuc hién bﬁng 101 giai cua bai toan P’ ¢co
dang giéng nhu P thi d6 1a mot 1oi giai d& quy. Giai thuat trong Gng v6i 101 giai nhu

vay goi 1 giai thuat dé quy. Trong giai thuat dé quy diém méu chdt can luu ¥ 13: P tuy
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c6 danh gidng nhu P, nhung theo mdt nghia nao d6, né phai “nho” hon P, d& giai hon
P va viéc giai nd khong can dung dén P.
Dinh nghia mot ham dé quy hay thua tuc dé quy gdm hai phan:

- Phén neo (anchor): Phan nay duoc thyc hién khi ma cong viéc qua don
gian, co thé giai truc tiép chtr khong can phai nho dén mot bai toan con
nao ca.

- Phén dé quy: Trong trudng hop bai toan chua thé giai dwgc bing phan
neo, xac dinh nhitng bai todn con va goi dé quy gidi nhirng bai todn con
d6. Khi di co 10i giai cua nhirng bai toan con rdi thi phdi hop ching lai
dé giai bai toan dang quan tam.

Phan dé quy thé hién tinh “quy nap” cta 10i giai. Phan neo ciing rit quan trong

boi nd quyét dinh tdi tinh hitu han dirng cia 10 giai.

2.4.1.3. Mot sb bai toan giai thuat dé quy
Bai toan 1: Bai toan tinh giai thira:
Cho n 1a mot s6 tu nhién (n>=0). Hay tinh giai thira cia n (n!) biét rang 01=1 va
nl=(n-1)! x n.
Phan tich : Theo gia thiét, ¢ : n! = (n-1)! x n. Nhu vay :
- Pé tinh n! can phai tinh (n-1)!
- Pé tinh (n-1)! phai tinh (n-2)!
Ctr nhu vay, cho t6i khi gip trudong hop 0!. Khi d6, lap tirc c¢6 duoc két qua 1a 1,
khong can phai tinh thong qua mot két qua trung gian khac.
Bai toan 2: Day Fibonaci:
Diy Fibonaci 14 ddy vo han cac sé ty nhién. S6 Fibonaci tht n, ky hiéu F(n),
dugc dinh nghia nhu sau :
- F(n) =1, néu n=1 hodc n=2
- F(n) = F(n-1) + F(n-2), néu n>=3
Y&u cau : Tinh s6 Fibonaci thtt n v&i n cho truéde.
Phan tich : Theo gia thiét:
- V61 n<3: Suy ra ngay F(n)=1
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- Véin>=3:
o Dé tinh F(n) phai tinh F(n-1) va F(n-2).
o Pé tinh F(n-1) lai phai tinh F(n-2) va F(n-3), va dé tinh F(n-2)
phai tinh F(n-3) va F(n-4).
o
Bai toan 3: Thap Ha Noi
Pay 1a mot bai toan rat ndi tiéng va kinh dién, rat thich hop dé minh hoa cho
thuat toan d¢ quy. Sau day la ndi dung bai toan :
C6 3 chiée coc duge danh diu 1an luot 13 A, B, C va n chiéc dia. Cac dia nay co
kich thuéc khac nhau va mdi dia déu c6 mot 16 & gitra dé cdm vao coc. Ban dau, cac

dia déu nam & coc A, trong do, dia nho luon nam trén dia lon hon.

Hinh 2-5. Hinh minh hoa vé bai toan thap Ha Nji

Yéu ciu: Chuyén n dia tr coc A sang coc dich C véi céac diéu kién sau :
- Méi lan chi chuyén duoc 1 dia.
- Trong qua trinh chuyén, dia nhé phai luén ndm trén dia 16n hon.
- Cho phép str dung coc B lam coc trung gian.
Phén tich : Xét cac truong hop cta n:
- Trudng hop don gian nhat, n=1, chi can chuyén 1 dia tir coc A sang coc
C.
- Nhiéu hon mét chat, n=2, chuyén dia nho nhét sang coc B, chuyén dia
con lai sang coc C, va cudi cung chuyén dia nho ¢ coc B sang coc C.
- Bay gio ta xét n dia (n>2). Gia sir d c6 cach chuyén n-1 dia tir mot coc
sang mot coc khac. Nhu viy, dé chuyén n dia tir coc ngudn sang coc

dich, can chuyén n-1 dia tor coc ngudén sang coc trung gian. Sau do
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chuyén dia 16n nhat tir coc nguon sang coc dich. Cuoi cung, chuyén n-1

ttr coc trung gian ve coc dich.

2.4.1.4. Hiéu lwc caa dé quy

Qua céc bai toan trén, c6 thé thﬁy dé quy la mot cong cu manh mé dé giai cac bai
toan. C6 nhitng bai toAn ma bén canh giai thuat d& quy van c6 nhitng giai thuat lip kha
don gian va hitu hiéu. Chang han bai toan tinh giai thira hay tinh s6 Fibonacci. Tuy
viy, d& quy van c6 vai trd xting dang ctia nd, c6 nhidu bai todn ma thiét ké giai thuat
dé quy don gian hon nhiéu so véi 161 giai lip va trong mot sb trudng hop chuong trinh
dé quy hoat dong nhanh hon chwong trinh viét khong dé quy. Giai thudt cho bai toan
Théap Ha NoO1 1a mot vi du.

C6 mot mdi quan hé khing khit gitra dé quy va quy nap toan hoc. Cach giai dé
quy cho mot bai toan dua trén viéc dinh 1 101 gidi cho trudng hop suy bién (neo) roi
thiét ké lam sao dé 101 giai cua bai toan duoc suy ra tir 10 gidi cua bai toan nhd hon
cung thé loai nhu thé. Tuwong tu nhu vy, quy nap toan hoc chirng minh mdt tinh chat
nao d6 tng vai s6 ty nhién ciing bang cach chirng minh tinh chat d6 dang véi mot sd
truong hop co sé (thuong nguodi ta chirng minh né ding véi 0 hay diung véi 1) va sau
d6 chirng minh tinh chat d6 s& diing v6i n bat ky néu né da ding vi moi truong hop
nho hon n. Do dé, quy nap toan hoc dugc dung dé chirng minh cac tinh chét c6 lién
quan t&1 giai thuat dé quy.

Moi giai thuat dé quy déu c6 cac thay thé bang mot giai thuat khong dé quy (khu
dé quy), co thé noi duoc nhu vay boi tat ca cac chuong trinh con dé quy s& déu duoc
trinh dich chuyén thanh nhitng ma 1énh khong dé quy trude khi giao cho may tinh thyc
hién.

2.5. Gidi thiéu ngdn ngir 1ap trinh Visual Basic

Trong gii han dé tai sir dung ngon ngir 1ap trinh Visual Basic (VB) va ngon ngit
Python dé x4y dung cic modun ctia phan mém.

Visual Basic dugc gidi thiéu lan dau tién vao nim 1991, tién than 1 ngdn ngir
lap trinh Basic trén HDH DOS. Tuy nhién, lac biy gid Visual Basic chua dugc nhiéu

ngudi ngudi tiép nhan. Mai cho dén nam 1992, khi phién ban 3.0 ra doi voi rat nhiéu
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cai tién so voi cac phién ban trude d6, VB mai that sy trd thanh mot trong nhirng cong

cu chinh dé phat trién cac tng dung trén Windows.

Céc phién ban sau d6 cua VB, nhu phién ban 4.0 ra doi ndm 1995, phién ban 5.0

ra doi nim 1996 va gan day nhat 1a phién ban 6.0 ra doi nam 1998 vdi cac tinh ning

ngay cang duoc ning cao di khién moi ngudi cong nhan VB hién 1a mot trong nhitng

cong cu chinh dé phat trién cac ung dung trén Windows.

Visual Basic 6.0 cho phép nguoi dung tiép can nhanh cach thuc 1ap trinh trén

moi truong Windows.

e Uudiém:

Tiét kiém duoc thoi gian va cong strc so véi mot sé ngdn ngit 1ap trinh
¢6 cAu trac khac vi ban c6 thé thiét 1ap cac hoat dong trén tirng ddi tuong
duoc VB cung cip.

Khi thiét ké chuong trinh c6 thé thdy ngay két qua qua tirng thao tic va
giao dién khi thi hanh chuong trinh.

Cho phép chinh sira dé dang, don gian.

Lam viéc v6i cac diéu khién mdi (ngay thang voi didu khién MonthView
va DataTimePicker, cic thanh céng cu c6 thé di chuyén duoc CoolBar,
su dung dd hoa v&i ImageCombo, thanh cudn FlatScrollBar,...).

Lam viéc voi co so dir liu.

Céc bo sung vé lap trinh hudng dbi tuong.

Kha ning két hop véi cac thu vién lién két dong DLL.

e Nhuoc diém:

Yéu cau cau hinh may kha cao.

Chi chay dugc trén moi truong Win95 tro Ién.

e Mot s6 ham, phuong thic trong VBA

Ham Split: Puoc st dung dé tach mot chudi thanh cac chudi con bang
mot ki tw nhat dinh.

OpenFileDialog: Mé ra mot Form cho phép iy duong din dén mot File
nhét dinh.

SaveFileDialog: M¢& ra mdt Form cho phép luu mot file véi mot duong

dan dugc chon.
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- Str dung cau tric vong lap For, If.
- Tha tuc doc File voi 10.
- Replace: Thay thé mot chudi ¢é san bang mot chudi mai.
- Length: Tra vé gia tri d6 dai ctia mot chudi.
- ReferenceEquals: So sanh hai gi4 tri, néu giéng nhau thi tra vé True néu
khac nhau thi tra vé False.
2.6. Gigi thi¢u ngdn ngir 1ap trinh Python

Python la mdt ngén ngir 1ap trinh thong dich do Guido Van Rossum tao ra nam
1990, Python hoan toan tao kiéu dong va dung co ché cap phat bd nhd ty dong. Python
14 ngdn ngir ¢6 hinh thic rat sing sta, ciu trac tric rd rang, thuan tién cho ngudi mai
hoc 1ap trinh. Cau tric ctia Python con cho phép ngudi sir dung viét ma 1énh véi s lan
g6 phim tdi thiéu.

Ban dau, Python duoc phat trién dé chay trén nén Unix. Nhung roi theo thoi gian
noé da phét trién nhanh chong sang moi hé diéu hanh tr MS-DOS dén Mac OS,
Windows, Linux va cac hé diéu hanh khéac thudc ho Unix. Mic du su phat trién cla
Python ¢ su dong gop cua rat nhiéu ca nhan, nhung Guido Van Rossum hién nay van
14 tac gia chu yéu cua Python. Ong giit vai trd chu chdt trong viée quyét dinh hudng
phat trién ctia Python.

e Cic phién ban cia Python

Python 1: Bao gom céc ban phat hanh 1.x. Giai doan nay, kéo dai tir dau dén
cudi thap nién 1990. Tir ndm 1990 dén 1995, Guido lam viéc tai CWI (Centrum voor
Wiskunde en Informatica - Trung tdm Toan-Tin hoc tai Amsterdam, Ha Lan). Vi vay,
cac phién ban Python dau tién déu do CWI phat hanh. Phién ban cudi cung phat hanh
tai CWIla 1.2.

Vao nam 1995, Guido chuyén sang CNRI (Corporation for National Research
Initiatives) & Reston, Virginia. Tai ddy, 6ng phat hanh mot sé phién ban khac. Python
1.6 13 phién ban cudi cuing phat hanh tai CNRI.

Sau ban phat hanh 1.6, Guido roi bo6 CNRI dé 1am viéc véi cac lap trinh vién
chuyén viét phadn mém thuong mai. Tai ddy, 6ng co ¥ tudng sit dung Python véi cac
phan mém tudn theo chudn GPL. Sau d6, CNRI va FSF (Free Software Foundation -

T6 chirc phan mém ty do) di cling nhau hop tac dé lam ban quyén Python phu hop véi
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GPL. Cung nim d6, Guido dugc nhan Giai thuong FSF vi sy phat trién phan mém tu
do (Award for the Advancement of Free Software).

Phién ban 1.6.1 ra doi sau d6 1a phién ban dau tién tuan theo ban quyén GPL.
Tuy nhién, ban nay hoan toan giéng ban 1.6, trir mot s6 stra 16i can thiét.

Python 2: vao nim 2000, Guido Van Rossum va nhom phét trién Python doi dén
BeOpen.com va thanh 1ap BeOpen PythonLabs. Phién ban Python 2.0 dugc phat hanh
tai day. Sau khi phat hanh Python 2.0, Guido va cac thanh vién PythonLabs gia nhap
Digital Creations.

Python 2.1 ra doi ké thira tir Python 1.6.1 va Python 2.0. Ban quyén cua phién
ban ndy dugc d6i thanh Python Software Foundation License. Tir thoi diém nay tré di,
Python thudc so hitu cua Python Software Foundation (PSF), mét to chirc phi lgi
nhuan dugc thanh 1ap theo mau Apache Software Foundation.

Python 3: Con goi la Python 3000 hodc Py3K: Dong 3.x s€ khong hoan toan
tuong thich véi dong 2.x, tuy vay c6 cong cu hd tro chuyén doi tir cac phién ban 2.x
sang 3.x. Nguyén tic chil dao dé phat trién Python 3.x 1a "bo cach lam viéc cii nham
han ché tring lap vé mit chirc ning ctia Python". Trong PEP ¢6 mo ta chi tiét cac thay
d6i trong Python.

¢ Kha nang mé rong

Python ¢6 thé dugec mé rong: Néu ta biét str dung ngdn ngir C, ta c6 thé dé dang
viét va tich hgp vao Python nhiéu ham tiy theo nhu cau. Cac ham niy s& tro thanh
ham x4y dung sén (built-in) cua Python. Ta ciing c6 thé mé rong chirc ning cua trinh
thong dich, hodc lién két cac chuong trinh Python vé6i cac thu vién chi & dang nhi phin
(nhu céc thu vién d6 hoa do nha san xuit thiét bi cung cap). Hon thé nita, ciing c6 thé
lién két trinh thong dinh ctia Python vdi cac ing dung viét tir C va st dung né nhu 1a
mot mo rong hodc mot ngén ngir dong 1énh phu trg cho irng dung do.

Arcpy 1a mot géi (phan mé rong) duoc xdy dung dwa trén mé dun arcgisscripting
cta ESRI trudc day. V6i Arcpy s€ mang lai su tién loi va hiéu qua trong viéc phan tich
dir liéu dia 1y, chuyén di dir liéu, quan 1y dit liéu va ty dong hoa ban do6 véi Python.

Loi thé cua viée sit dung Arcpy trong Python 1a vi Python 1a mot ngdn ngir 1ap

trinh muc dich. N6 dé hiéu, rd rang, twong tac tot va xdy dung nhanh chong cac Scripts
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cho mgt cong cy hay mdt rng dung 16n trong ArcGis. Vi vay, Arcpy mang lai ti€n lgi
cho viéc phat trién mo dun giai quyét cac chudi xtr Iy phirc tap trong Gis.
e Trinhthéng dich
Python 13 mdt ngdn ngit 1ap trinh dang théng dich, do d6 c6 wu diém tiét kiém
thoi gian phat trién tng dung vi khong can phai thuc hién bién dich va lién két. Trinh
thong dich cé thé duogc st dung dé chay file script, hoac cling co thé duge st dung
theo cach tuong tic. O ché d6 twong tic, trinh thong dich Python twong tu shell cia
cac hé diéu hanh ho Unix. Tai d6, ta c6 thé nhap vao ting biéu thirc roi gd Enter, va
két qua thuc thi s€ dugc hién thi ngay lap tuc. Dac diém nay rat hitu ich cho nguoi moi
hoc, gitip ho nghién ciru tinh ning cia ngdn ngir; hodc dé cac lap trinh vién chay
thir ma 1énh trong subt qua trinh phat trién phan mém. Ngoai ra, cling c6 thé tin dung
dic diém nay dé thyuc hién cac phép tinh nhu véi may tinh bé tai.
e Module
Python cho phép chia chwong trinh thanh cac module dé c6 thé sir dung lai trong
cac chuong trinh khac. N6 cling cung cap sin mot tap hop cac modules chudn ma lap
trinh vién c¢6 thé s dung lai trong chuong trinh ctia ho. Cac module ndy cung cip
nhiéu chirc nang hiru ich, nhu cac ham truy Xuét tap tin, cac loi goi hé théng, trg giip
lap trinh mang (socket),...
e Lénh va céu tric diéu khién
M&i cau lénh trong Python ndm trén mot dong md ngudn. Ta khong can phai két
thic cau 1énh bang bat ki ki ty gi. Ciing nhu cac ngdn ngir khac, Python ciing co cac
c4u trac diéu khién. Chiing bao gom:
- CAu trGc r& nhanh: Ciu tric if (c6 thé sir dung thém elif hodc else),
dung dé thyc thi c6 diéu kién mot khdi mi cu thé.
- CAu trtc lap, bao gom:
o Lénh while: chay mot khoi mi cu thé cho dén khi diéu kién lap
cO gid tri false.
o Vong lap for: lap qua tirng phan tir ciia mot ddy, mdi phan tir s&

duogc dua vao bién cuc bd dé€ st dung véi khoi ma trong vong lap.
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- Python ciing ¢6 tir khoa c1ass dung dé khai bao 16p (sir dung trong lap
trinh hudng dbi tuong) va 1énh der dung dé dinh nghia ham.

Vi nhitng uu diém ciia minh Python di dugc tich hop trong ArcGis dé ho tro
viéc xu 1y, luu trir, khai thac va hién thi dit liéu, phién ban ArcGis 9 dugc tich hop
Python 2.5 dén phién ban ArcGis 10 duoc tich hop Python 2.6.

2.7. Mo hinh dia hinh va cau tric co sé dir liéu
DTM la sy thé hién dudi ciu trac dang sb cua nhiing dac trung dia hinh bao gém

cao do, do doc, mat ddc, dong chay, nhitng dac tinh dia hinh khac va bao gém ca cac

14
A

thuc thé nhan tao. DEM duoc dé cap dén t6i nhu 14 mé hinh véi dit liéu cao do dang so0
phan bd vi tri mdt cach ngiu nhién trong mot khu vuc c6 thé dung dé ndi suy, trong
khi d6 DTM dé cap té1 nhitng dac trung dia hinh & dang sb dugc tao ra tir dir liéu cao
do (TS. Nguyén Kim Loi va ctv, 2009).

M hinh s6 d9 cao DEM:

DEM I3 tir viét tat cia cym tir tiéng anh Digital Elevation Model va c6 nghia 1a
mo hinh sé d6 cao. DEM chira céc gia tri 6 cao mit dat dwa trén hé qui chiéu do dac.

C6 nhiéu cau tric luu trir DEM trén may tinh trong d6 c6 ba dang chinh la:

Hinh 2-6. DEM céu tric dang phan tir lwéi déu Grid
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Hinh 2-8. Nhitng dwong dong mirc ddc cao

e Mang hréi tam giac khong déu TIN

Mang luéi tam giac khong déu 13 mot dang ctia DEM véi sy hinh thanh tor mot
mang ludi cac tam gidc khong déu dit tai nhitng diém dia hinh mét cach ngiu nhién.
Do vi tri cua cac diém dia hinh la ngﬁu nhién, khong theo quy luat duogc do tir khu vuc
dia hinh bén ngoai thuc té nén bé mit dia hinh s& it tron hon. Cac tam gic trong mang
luéi TIN duoc tao thanh tir sy két hop cta nhiing diém d6 cao theo tiéu chuin
Delaunay. Tiéu chudn Delaunay phat biéu nhu sau: Qua ba diém bét ky dudng tron
ngoai tiép cua chung khong chtra bat cir mot diém nao khac. Cac tam gidc dugc hinh
thanh dya trén tiéu chuan Delaunay goi 13 tam gidc Delaunay.

e Surtao thanh dwdng dong mirc
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Nhitng duong ddng mirc 1 mot trong nhitng dic trung dia hinh thé hién dang dat va
dia hinh ctuia khu vuc nhu 1a mot dang d6 cao. C6 2 dang dudng déng muc trong viéc
thé hién dit liéu truc quan GIS: dang vector véi cac duong va dang anh raster.

Céc cach thé hién dit lieu DEM dang ASCII la: Dang Grid 1a mét mang ludi céac
gia tri d§ cao, ngoai ra con co6 cac gia tri sb hang, sb ¢cot, kich thudc cua 6 pixel toa do
diém goc trai bén dudi cia DEM va n6 duogc sir dung nhiéu trong phan mém ArcGis
(nhu Hinh 2-9). Dang XYZ chtra mdt day cac gia tri d0 cao vdi toa d6 xac dinh ¢ cot
thir nhat va cot th hai, & cot thi 3 12 gid tri d6 cao cua diém (nhu Hinh 2-10).

ncols 43

nrows 38

%1 1corner 106.78291972546
v1lcorner 10. 866678949909
cellsize 0.000277606029143BE8

NODATA_value -9999
78 72 B9 V1 58 49
74 67 56 49 46 50
69 53 44 37 3B 48
64 58 55 22 31 24
68 61 47 21 16 19
74 53 34 12 11 12|

Hinh 2-9. DEM thé hién dang Grid

head -n 4 VvTL2733.XY7Z

017000.0 148000.0 157.92
017025.0 148000.0 157.82
017050.0 148000.0 157.70
617075.0 148000.0 157.60|

Hinh 2-10. DEM thé hién dang XYZ
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CHUONG 3. PHUONG PHAP THUC HIEN

3.1. Luwgc dd phwong phap thyc hign

Céc phuong phép tinh todn dong chay tich lliy hay xac dinh dong chay trén dia
hinh déu dya trén co so hudng dong chay tai mdi diém tir d6 lién két cac hudng nay
v&i nhau dé tao thanh dong chay. Hién tai c6 rat nhiéu thuat toan dé xac dinh huéng
dong chay, cac thudt toan vé sau déu c6 nhitng cai tién dé bo sung nhiing thiéu sot ciia
thudt toan trudc ddy. Tét ca cac thudt toan xac dinh hudng dong chay déu sir dung dir
liéu dau vao 1a DEM dé cho ra céc két qua tuy thudc vao muc dich stt dung ma co ban
nhét 14 dé xac dinh dong chay.

Trén co s& thuat toan D8 va két hop véi thuat toan Floyd dé cai dat thuat toan D8
trén ngdn ngit 1ap trinh VB, két qua 13 x4y dung duoc phan mém va&i kha ning sir dung
dir liéu dau vao 1a DEM kém véi cac goi hd tro tir Arcpy dé dua ra két qua 1a dong
chay trén dia hinh tai khu vuc nghién ctru.

Thuét toan Floyd duoc ng dung dé cai dat thuat toan D8 nhd vao kha ning xac
dinh duong di tr mot diém dén mot diém bat ki trong do thi gém cac diém va céc
canh, trong DEM thi dd thi twong trng la ma tran cac gia tri do cao, tir do6 co thé xéc
dinh dugc dong chay xuat phat tir mot diém dén diém tich liiy dong chay. Do do thi
(ma tran d6 cao) cac dinh dwgc st dung c6 nhirng dic diém riéng nén muc dich cta
viée sir dung thuat toan Floyd khong phai 13 xac dinh con dudng ngin nhat ma 1a xac
dinh c6 dong chay hay khdng va dong chay d6 khong phai dong chay ngén nhit. Cu
thé nhu so @6 Hinh 3-1.
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CHUONG 4. KET QUA NGHIEN CcUU

4.1. Két qua thwe thi chwong trinh
4.1.1. Céc module trong phan mém
Giao dién ngudi dung dugc xdy dung bang phan mém Visual Stuadio voi ngdn

ngir 1ap trinh 14 Visual Basic. Phan mém gém 2 Form chinh, Forml 14 giao dién chinh

gdm Menu, Label, cac nit Button, TextBox, Groupbox. Menu X ly dir liéy gdm
FillDEM|, DEM sang TXT],
Hudng dong chayl,

TXT sang DEM. Menu [Thao téac dir liéu gom Poc dit liéu

Dong chay tich liiyl va Luu dit liéd. Trong Form chinh con ¢6 1

TextBox nham hién thi cac dit liéu dugc doc va tinh toan ra (Hinh 4-1).
From thir 2 1a Form dugc tich hop bo thu vién Arc Engine dé hién thi két qua sau

khi thuat toan thyc hién xong.

.
45l Phan mém = e

i - - -
I Xulydilies  Thao tac dirliéu PHAN MEM HO TRQ PHAN TICH DONG CHAY MAT

Théng tin v& dii ligu

Noi liu trii DEM S8 hang:

Noi liu trii TXT: S8 cit:

Hién thi bin d dong chiy

Hién thi dit liéu

Hinh 4-1. Giao dién nguwoi dung

Vi1 dit liéu DEM cua khu vuc truong Dai hoc Nong Lam, sir dung ng6n ngitr 1ap
trinh Python véi goi Arcpy cho phép thyc hién dugc nhiéu Tool trong ArcGis. Dir liéu
DEM ban dau con c6 nhiéu diém 16i, 16m khong mong muén nén cin phai chinh stra
lai cac diém nay bing cong cu Fill. Arcpy cung cdp mot bo thu vién cac ham cho
Python. Trong Python, import géi Arcpy vao va goi dén ham Fill dé truyén céc tham
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sd can thiét cho ham Fill nhu: in_surface_raster 1a dit liéu dau vao DEM dang Raster,
out_surface_raster la noi lwu trit dit liéu dAu ra. Click vao s& xuét hién mot
ctra so openfiledialog dé chon dudng din dén DEM can Fill tirc 13 in_surface_raster,
sau khi chon xong s€ xuét hién thém 1 cira sb savefiledialog dén chon noi luu trix
DEM sau khi Fill chay xong tirc la out_surface_raster trong ham Fill (Phu luc 1).

Sau khi chinh stra cac 16i trén DEM béng , thuat toan dugc cai dét trong
phﬁn mém st dung dir li¢u do cao dang Grid va dinh dang la Text dé c6 thé doc duogc
ma tran do cao. Chinh vi vdy, can phai chuyén doi dir liéu dang DEM da duoc stra 16i
bang sang dang Text. Pé thuc hién diéu nay, trong Python sir dung dén ham
ham RasterTOASCII_conversion vdi cac thong sb 1a in_raster (dir liéu dang Raster),
tham chiéu nay duoc chuyén vao ham thong qua mot openfilediaalog, out_ascii_file
(noi va dinh dang file Text luu trit) dugc truyén vao ham théng qua mét savefiledialog
(Phu luc 2).

Pinh dang Text ctia dir liéu DEM thi s& cung cip thong sb: s6 cot (ncols 1a 43),
sd hang (nrows 1a 38), toa do diém & goc dudi bén trai cia DEM duoc hién thi trén
phian mém ArcGis (xllcorner 1a 106.78291972546, yllcorner la 10.866678949909),
kich thudc ctia mot 6 pixel (cellsize 1a 0.00027766029143888), cac 6 khong co gia tri
d6 cao (NODATA value) dugc gan gia tri la -9999 trong file Text (nhu Hinh 4-2).

ncols 43

nrows 38

x1Tcorner 106.78291972546
yllcorner 10, 866678949909
cellsize 0.00027766029143888

NODATA_value -99099

12 8 10 13 18 17 16 19 23 21 16 16 19 21 25 26 23 22 22 19 24 29 27 24 17 17 14 15 19 21 27 25 24 21 22 27 24 20 20 23 26 24 22
13 8 9 11 16 17 16 19 18 15 14 15 16 16 18 21 21 20 20 26 27 27 24 22 21 19 17 16 18 17 22 22 22 23 24 26 25 21 25 30 29 27 22
132 10 10 10 15 14 12 12 13 15 12 12 14 15 15 15 16 18 18 19 23 27 26 22 20 21 20 17 17 19 17 18 20 20 23 25 24 26 28 29 27 24 23
14 12 11 10 9 12 12 11 11 18 17 20 22 26 29 31 33 27 24 25
1111 98 9 13 12 11 11 ll ll 14 15 15 18 15 14 15 14 18 20 21 20 21 21 20 20 19 18 20 19 20 22 19 21 21 23 29 33 32 27 27 26

12 12 8 13 12 12 12 11 11 11 13 17 20 15 14 14 14 14 14 16 16 17 18 23 20 21 19 18 17 18 22 22 21 19 19 22 26 27 25 27 27 30 25
12 11 9 8 11 11 11 11 12 11 13 16 16 13 18 18 16 16 19 16 15 15 15 18 19 17 17 17 17 18 21 23 19 17 17 21 22 27 20 22 24 27 27
13 11 & 11 12 12 13 14 13 11 12 15 12 14 15 16 15 18 18 15 15 15 15 16 17 17 17 17 17 17 19 19 17 17 17 19 19 22 20 20 23 26 26
12 9 88914 15 16 14 13 11 12 11 12 13 13 16 15 15 15 15 15 15 16 17 17 17 17 17 17 17 17 17 17 17 18 19 20 20 20 20 22 24
088810 14 17 17 16 11 11 15 14 15 16 15 15 15 15 15 15 15 15 17 17 17 17 18 17 17 18 17 17 17 21 20 22 24 20 20 21 22

8 12 15 13 15 18 18 13 12 14 13 13 14 16 15 15 15 15 15 15 17 18 19 18 17 17 18 21 21 20 19 20 22 25 23 27 20 21 20 26

12 14 15 16 16 19 18 14 12 13 16 12 16 15 15 15 15 16 15 15 17 21 25 22 19 20 22 25 27 29 26 25 20 22 25 29 24 20 20 23

9 11 11 12 13 15 15 14 13 12 12 13 14 15 18 15 15 16 15 15 16 24 29 35 26 19 19 19 21 27 27 30 26 30 29 27 32 28 23 20 21
8 12 11 11 11 16 12 12 12 12 12 17 14 16 15 18 17 16 19 22 30 34 325 29 20 19 19 21 20 27 32 27 31 32 30 32 32 25 24 22
910 15 11 12 12 13 12 12 12 13 14 15 14 14 15 19 21 21 22 20 32 32 35 25 23 19 19 19 19 20 24 27 28 31 29 32 32 28 30 28

12 11 15 18 17 16 12 13 12 16 12 12 12 12 14 14 14 14 15 19 17 17 20 28 31 29 23 20 20 21 20 21 23 26 31 31 33 27 31 34 323 32 20
12 9 14 15 17 14 17 15 17 15 15 12 12 13 15 17 14 16 15 17 22 23 24 26 24 22 21 20 23 25 22 23 24 25 30 32 28 27 27 34 35 30 28
9 12 10 12 10 10 14 13 14 13 15 12 16 15 16 15 16 16 20 18 17 27 24 24 21 20 20 20 25 30 22 22 23 25 31 31 26 24 24 29 30 27 28
g 911 10 10 10 10 10 11 11 12 16 19 15 15 16 19 16 20 24 20 28 27 23 20 21 20 22 25 23 25 23 26 29 32 34 29 26 25 24 24 24 23

9 10 12 10 10 10 10 10 10 11 12 13 15 17 16 19 16 16 22 20 21 24 28 28 28§ 28 31 37 33 33 31 27 26 27 32 33 39 31 25 24 24 24 27
10 9 10 10 12 12 11 11 10 12 11 11 11 15 17 19 23 23 27 24 25 28 30 28 28 32 34 36 34 306 35 30 26 26 30 32 36 36 26 24 24 26 31
12 11 11 14 16 15 13 13 16 14 11 13 15 20 21 24 25 29 28 33 30 2B 28 28 29 32 34 35 32 40 36 33 28 29 35 37 38 29 26 24 25 28 29

1
8 8
9 8
10
8 8
g

8
]
10
8

12 11 14 15 14 15 13 13 13 12 11 14 14 16 19 16 23 26 34 28 28 28 28 28 28 33 33 32 32 36 36 36 32 34 33 34 30 28 25 24 26 29 20
10 12 11 12 13 14 13 13 13 14 15 13 15 16 16 17 21 27 30 28 28 28 28 31 40 35 35 32 32 3B 40 34 30 30 33 35 29 26 26 24 29 27 2&
7 11 13 13 12 14 14 17 17 19 22 15 15 20 18 18 18 24 31 30 28 28 30 36 38 44 40 37 32 32 37 30 28 30 34 34 26 25 25 28 28 30 26
1513 1917 14 13 14 17 17 28 21 23 28 22 22 21 19 26 29 24 26 21 29 35 41 41 36 38 36 32 31 26 25 29 30 29 26 20 22 21 29 29 25
19 15 19 15 15 15 16 17 20 22 23 27 24 28 30 21 19 23 32 37 35 29 37 41 37 31 32 33 30 27 29 22 24 27 26 26 28 34 35 33 29 29 28
19 17 17 15 17 15 16 16 21 24 24 25 25 30 28 32 19 19 27 25 28 35 35 39 31 28 22 20 17 24 22 20 24 27 28 32 27 29 36 35 28 26 23
20 15 15 15 15 20 19 20 25 23 23 24 25 31 29 26 26 27 33 34 39 41 34 30 20 16 16 16 16 19 20 21 24 29 34 30 28 23 26 2B 26 23 25
13 17 15 15 18 26 22 20 20 21 21 21 21 25 25 25 25 28 30 35 30 34 33 21 16 16 16 16 16 16 21 24 28 29 30 29 24 23 24 24 24 25 24
13 15 19 20 21 23 20 21 22 24 22 21 21 21 25 28 25 27 30 28 30 33 29 22 17 16 16 16 16 18 21 21 24 25 30 31 24 22 22 22 22 21 22
15 19 18 20 18 19 18 19 21 23 26 24 22 22 25 23 22 25 26 26 28 28 29 22 20 16 16 16 17 16 19 22 21 22 23 26 23 22 22 22 20 20 20
14 16 17 17 18 18 18 19 29 28 32 27 24 24 23 20 18 22 22 20 21 22 21 19 18 16 16 16 16 16 18 23 23 23 22 25 25 26 28 24 22 21 21
15 15 14 16 18 16 18 23 31 32 33 29 25 21 18 17 17 17 22 18 17 20 19 17 16 16 16 16 16 16 18 22 21 23 22 26 30 35 35 33 28 23 22
7 14 16 17 18 16 16 20 28 31 31 29 24 25 18 18 18 17 17 16 16 16 16 16 16 17 18 18 16 16 16 17 20 21 21 27 32 36 39 35 30 26 27
15 14 16 18 18 15 22 18 22 31 27 25 25 22 19 20 18 17 20 18 18 18 19 17 16 17 20 22 19 16 16 16 20 19 23 26 29 29 32 35 30 27 28
9 910 10 12 12 14 17 15 18 19 18 21 23 21 20 19 18 21 19 21 20 21 18 16 16 21 21 24 22 16 17 18 19 22 22 21 22 27 29 32 31 28

10 11 11 11 12 13 13 14 15 18 18 17 17 18 17 15 16 15 19 20 20 20 21 17 15 16 18 21 22 22 20 16 17 21 16 23 23 19 28 27 30 32 28

Hinh 4-2. Dir liéu DEM trong file Text
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Trong Visual Studio, st dung phuong thirc doc file 10.File.ReadAllLines() vai
duong dan dén file Text vira tao. V&i phuong thic ndy sé doc tat ca cac dong trong file
Text, mdi dong s& duoc gan vao mot mang do minh khai bao. Dé lay dugc cac gia tri
sb hang, s6 cot st dung ham Mid (cat mot chudi tir mot vi tri bat dau xac dinh va cat
s6 ky tu xac dinh).

Riéng v&i ma tran do cao can phai duoc gan vao mot mang hai chiéu, mang nay
duoc khai tao tir dau va tat ca cac modun déu co thé goi duoc nd. Chinh vi vy, trudc
khi dua ma tran do cao vao mang thi can phai dung ham Redim (dinh lai kich thudc

ciia mot mang) dé dinh lai kich thudc ctia mang véi s6 hang va sé cot. Viéc lay ra sb

hang, s6 cot va ma tran do cao duoc viét trong nat Poc dir liéd. Poc dir liéu s& cung

cap mot openfiledialog dé nguoi st dung c6 thé chon dudng din dén file Text can tinh
toan, khi chon duong din xong cac thdng tin vé s hang va sé cot duoc hién thi trong
TextBox trén GroupBox thdng tin di liéu, ma tran do cao s& duoc hién thi tai TextBox
Hién thi dit liéu (Phu luc 3).

Cai dat thuat toan D8 va tinh dong chay tich liy dwoc viét trong modun

Hudng dong chay va Dong chay tich liiy, cach thyc hién s& dugc trinh bai & phan

thuat todn D8 va thuat toan xac dinh dong chay tich 1ay.

Sau khi tinh toan dong chay tich lily xong, can lwu dit lidu vao file Text dé dé
dang chuyén d6i dinh dang dir liéu sau nay. Viéc luu dir liéu dugc thuc hién trong
Luu dit ligd. Click vao thi 1 ctra s6 savefiledialog hién ra dé chon duong
dan dén noi lwu trix file Text (Phu luc 4).

Khi viéc tinh huéng dong chay va dong chay tich liy duoc tinh xong thi két qua
s& duoc tra vé mot file dinh dang Text véi cac thong tin s6 hang, sé cot, toa do diém
goc trai bén dudi, kich thudc cua 6 pixel va ma tran cac gia tri dong chay tich liy bén
trong file Text ndy. Sau d6, duoc chuyén sang dang DEM va duoc hién thi trén
formarcengine.

Import bd thu vién arcpy vao Python, goi dén ham ASCIIToRaster_conversion
va truyén cac tham sé inASCII, outRaster vao dé xu ly. Vi inASCII 1a dit ligu dau

Va0 c6 dinh dang Text (.txt), outRaster 1a noi luu dir liéu sau khi chuyén doi xong, khi

click vao TXT sang DEM| mot ctra sé openfiledialog hién ra dé c6 thé chon dudng dan
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dén file Text can chuyén doi, sau khi chon duong dan xong s& hién I&n 1 ctra s6 méi
savefiledialog dé chon duong din dén noi luu trir Raster dudng dan nay ciing chinh 1a
outRaster (Phu luc 5).
4.1.2. Cai dat thuat toan D8

Véi dir 1iéu dang Text cia DEM, lay ra ma tran d6 cao va gan vao mdt mang
duge khai tao. Dé cai dat thuat toan DS trong phﬁn mém trude hét can doc duoc cac
gi4 tri d6 cao tir ma tran trong mang bang cach stir dung ciu trac vong lap For va s& co
hai vong lap duoc léng vao nhau, mot s€ 13p theo hang va mot s€ lap theo cot, vdi cAu
tric nhu vy cac gia tri ctia mang s& duoc doc tir trai sang phai va tir trén xuéng nham
dam bao sir dung hét cac gia tri 46 cao co trong mang. Khi cac gia tri da dugc lay ra thi
st dung cau diéu kién If.... then va Else dé tim ra hudéng c6 do dbc cao nhat sau d6
rng voi mdi hudng s& cho ra mot gia tri va duoc gan vao mot bién (direct) duoc khoi
tao dai dién cho hudng d6. Nhu da gidi thiéu & phan tong quan vé thuat toan phan tich
dong chay mat, D8 s& c6 8 hudéng ing voicac giatrila 1, 2, 4, 8, 16, 32, 64, 128. Bién
nay s& duoc gan vao mot mang hudng va sau ndy dugc st dung dé tinh tich liy va

mang ndy ciing duge dinh lai kich thuéc (Redim) véi sd hang va sd cot. Cai dat thuat

toan D8 dugc viét trong [Hudng dong chayl trén Form (Phu luc 6). Két qua sau khi tinh

hudng dong chay nhu Hinh 4-3.

ncols 43

nrows 38

x11corner 106.78291972546
y1lcorner 10, 866678949909
cellsize 0.00027766029143888

NODATA_value -9999

1416161614162 448164 48241016162111016164 8410161611 1616161 4

164161616 244424488444 8464321 1128 64 126 64 32 32 8164 84832164 64323214864

128 64 32 324 8244148161624 844816164 1 128 128 64 64 32 64 32 16 8 16 16 16 128 64 32 32 1 128 64
4224816141616 8 16 16 32 1 2 16 8 16 16 16 4 4 128 64 4 128 64 64 128 64 32 16 4 8 4 8 8 32 1 1 128 64

124816161 128 64 128 64 16 32 2 4 64 128 64 64 16 4 4 8 8 4 2 2 2 4 8 128 64 32 4 16 8 16 16 4 4 128 64 32

64 1 128 64 64 32 4 128 128 128 64 32 64 4 B8 128 64 128 64 16 4 4 4 82444 81616 32244816244 E81

1 128 64 32 16 16 128 128 64 64 16 16 4 8 16 64 64 64 64 32 B8 16 16 16 8 8 16 128 64 16 16 2 4 8§ 16 16 4 1 4 15 8 16 64

21128 64 4 8 64 64 1 64 16 16 4 8 8 4 8 16 4 128 128 128 64 16 16 128 128 128 64 32 16 4 128 128 64 16 8 16 64 32 16 8 &

41 64 32 16 16 8 128 128 64 32 16 8 16 16 16 16 32 128 128 128 128 64 16 8 128 128 128 128 64 32 128 128 128 64 16 16 16 128 64 32 16 8
4 4 128 64 32 16 16 16 64 1 64 128 64 32 32 64 32 128 128 128 128 128 64 32 16 128 128 128 64 128 128 64 128 128 64 16 32 32 64 128 64 16 8
1 128 128 128 64 64 32 16 16 1 64 64 32 8 16 16 16 128 128 128 128 128 128 64 32 64 64 64 128 64 64 64 64 64 64 32 64 32 1 128 64 32 16
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Hinh 4-3. Dik liéu vé hwéng dong dong chay dwec lwu ¢ dang Text
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4.1.3. Thuat toan xac dinh dong chay tich liy

Sy tich lity dong chdy cho mét 6 nao dé trong khu vuc trén nén mo hinh DEM
duoc x4c dinh bang cach tinh tong sd 6 ludi tap trung nudc vé 6 d6 theo hudng dong
chay. Ban d6 tich liiy dong chay ciing chinh 13 ban d6 séng sudi ctia khu vuc trong
dieu kién tu nhién.

Ung dung thuit toan Floyd (tim dudng di ngin nhat) dé cai dat thuét toan tinh
dong chay tich liiy trong phan mém. Thuit toan Floyd duoc st dung dé xac dinh
khoang cach (d6 dai) tir mot diém dén mot diém bat ki trong mot d6 thi c6 hudng véin
dinh va m canh bang cach 14y gia tri nhé nhat trong cac trudng hop do dai duong di
gitta hai diém di qua cac diém trung gian.

Ma tran cac gid tri huéng dong chay dugc tinh boi thuat toan D8 chinh 13 d6 thi
co trong Ung trong thuat toan Floyd (hudng duoc thé hién quacacgiatri 1,2, 4,8, 16,
32, 64, 128), hudng dong chay tich lity duoc xac dinh 13 hudng ctia mot diém (A) dén
mdt diém 1an can (B), néu diém B c6 hudng dong chay dén mét diém lan can khac (C),
thi ¢6 nghia 1a s& c6 mot dong chay tir A dén C thong qua diém trung gian 1a B, tic 1a
C s& tich lily dong chdy ctia A dén B va vao C. Dya trén co s cta thuat toan Floyd, sé
xac dinh duoc liéu co duong di ndo tir A dén C khong va thong qua diém diém trung
gian nao. Trong thuit toan Floyd, né s& xét hai trudng hop d6 dai giir hai diém 1a do
dai duong di truc tiép va d6 dai duong di qua diém trung gian va tir d6 ly ra gia tri
nho nhét, nhung do do thi hudng dong chay c6 dic trung vé hudng 1a chi chay dén mot
diém l1an can nén sé chi c6 mot trudng hop 1a do dai duong di trung gian chay tir A dén
C la phai thong qua diém trung gian B. Ung dung thuat toan Floyd trong tinh dong
chay tich liiy 13 xac dinh dudng di cua dong chay tich liy théng qua cac diém trung
gian.

Véi ma tran gia tri hudng dong chay (Q) c6 m hang va n cot can phai chuyén
thanh ma tran vuong (P) voi kich thuéce 1a size = m * n. Ma tran P 13 ma trdn ma moi
phan tir thé hién liéu c6 dong chay tir mot diém dén diém lan can khong, néu c6 thi gan
gia tri 1 1, néu khong c6 dong chdy ndo thi gan gid tri 1a +oo (+oo 1a gia tri 16n nhat nao
d6 16n hon tat ca cac gid tri trong ma tran P), vi du nhu diém c6 toa d6 (1, 1) c¢6 dong
chay dén diém (1, 2) tirc 13 hudng ciia diém (1, 1) 1a 1 thi trong ma tran (P) diém co

toa do 1a (1, 2) s& dugc gan bang 1 va diém (2, 1) dugc gan 1a 1. Bé thanh 1ap duoc ma
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tran P can phai xét tit ca cac truong hop dong chay tir mot diém dén tat ca cac diém
con lai trong ma trin Q dya trén co s& hudng dong chay tai moi diém da dugc xac dinh
(Phu luc 7).

Sau khi di c¢6 dugc ma tran P thi cAn phai biét dugc dong chay tir diém nay dén
diém khéc phai thong qua bao nhiéu diém trung gian, bang cach nhan hai ma tran P lai
v6i nhau cho dén luc ndo d6 ma tran moi nay sé 6n dinh, tic 13 cac gia tri trong ma
tran khong thay doi. Khi d6, cac gia trj trong ma trin méi chinh 13 s6 diém trung gian
can co dé di tir diém nay dén diém kia (Phu luc 8).

Budc cudi cung trong tinh toang dong chay tich lity 1a dém s6 dong chay qua céc
diém trung gian va dugc tich lily ¢ diém cubdi trong ma tran méi duoc 1ap & trén (Phu

luc 9). Két qua tinh toan dong chay tich lily dugc thé hién nhu Hinh 4-4.
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Hinh 4-4. Dik liéu vé dong chay tich lily dwoc tinh toan bang phan mém va lwu &
dang Text.
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4.1.4. Ung dung Arc Engine dé thé hién ban d6 dong chay

Pé c6 thé hién thi duoc dir lieu dong chay tich lily trong DEM can sir dung dén
bo thu vién Arc Engine cua ESRI. Trudc hét can phai tao méi mot Form sau d6 ding
Add reference ArcGis dé thém bo thu vién Arc Engine vao form (nhu Hinh 4-5).
Trong Visual Studio chon Toolbox kéo cac tool trong ArcGis Windows Form vao

form hién thi, s& sir dung cac tool 1a ToolbarlControl, MapControl, PageLayerControl,
TOCControl va LincenseControl (Hinh 4-6).

@ Add ArcGIS Reference 2

References

MNamespaces

% | Desktop - Engine - Server
“W = | Filter by: Product Features

= Engine (Core) -
ESRI.ArcGIS. ADF. Connection. Local [ Ml
-8 ESRI.ArcGIS.ADF.Local
ESRI.ArcGIS. AnalysisTools
ESRI.ArcGIS. Animation

ESRI. ArcicIS, AxPublisherControls
4 ESRIArcGIS. Carto

Selected Assemblies Type

Finish || Cancel | | Help

Hinh 4-5. B§ thw vién Arc Engine ciia ESRI
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o fromarcengine EI@

|:JE ArcGIS 10.0 Engine ToolbarControl ‘

Ei ArcGIS 10.0 Engine TOCControl ArcGIS 10.0 Engine PagelayoutControl
F Name: AxTOCControll —| Name: AxPagelLayoutControll

8]

. ArcGIS 10.0 Engine MapControl
Name: AxMapControll

Hinh 4-6. Sir dung cic ArcGis Windown Form trong Toolbox 1&én form hién thi

Chon Properties cua form hién thi, dén Evens 1a Load dit tén 1a Map viewer,
Map_ Viewer nay dung dé load dit liéu 1én cho tat ca cic Tool trén form, viét doan

code sau vao Map_Viewer:

Private Sub MapViewer Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load

'Load a pre-authored map document into the PageLayoutControl using
realative paths.

Dim sFileName As String = “C:\Users\Admin\Desktop\DU LIEU NL\DEM.mxd”

If AxPagelayoutControll.CheckMxFile (sFileName) Then
AxPagelLayoutControll.LoadMxFile (sFileName)

End If

End Sub
Véi “sFileName” 1a dudng dan dén dit liéu mudn hién thi 1én PageLayerControl.

Code trong doan If diing dé kiém tra file dit liéu va thuc hién load dir li¢u 1én.
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Vao Properties cua PageLayerControl chon dén Evens OnPagelLayoutReplaced,
Evens nay dugc dung dé lién két dir liéu dwoc hién thi trén PagelLayerControl véi

MapControl. Sau day la code cho evens nay:

Private Sub AxPageLayoutControll OnPageLayoutReplaced(ByVal sender As
System.Object, ByVal e As
ESRI.ArcGIS.Controls.IPageLayoutControlEvents OnPageLayoutReplacedEvent)
Handles AxPagelLayoutControll.OnPagelayoutReplaced
'Load the same pre-authored map document into the MapControl.
AxMapControll.LoadMxFile (AxPageLayoutControll.DocumentFilename)
'Set the extent of the MapControl to the full extent of the data.

AxMapControll.Extent = AxMapControll.FullExtent

End Sub

Sau cung tré lai Map Viewer thém vao doan code sau:

AxTOCControll.SetBuddyControl (AxPageLayoutControll)

AxToolbarControll.SetBuddyControl (AxPageLayoutControll)

Poan code trén dé hién thi thong tin dit li¢u 1én TOCControl.
Pé thém cac tool trén ToolbarControl, cd thé st dung céc tool da dugc cung cép
san bang viéc sir dung dén ham AddItem va chon cac tool can thiét. Thém doan code

sau vao Map_Viewer d¢ hién thi cac tool 1én ToolbarControl:

'Add generic commands.

AxToolbarControll.AddItem("esriControls.ControlsOpenDocCommand", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsAddDataCommand", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

'Add page layout navigation commands.

AxToolbarControll.AddItem("esriControls.ControlsPageZoomInTool", -1, -1,
True, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsPageZoomOutTool", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsPagePanTool", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsPageZoomWholePageCommand",
-1, -1, False, 0, esriCommandStyles.esriCommandStylelIconOnly)

'Add map navigation commands.

AxToolbarControll.AddItem("esriControls.ControlsMapZoomInTool", -1, -1,
True, 0, esriCommandStyles.esriCommandStyleIconOnly)
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AxToolbarControll.AddItem("esriControls.ControlsMapZoomOutTool", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsMapPanTool", -1, -1, False,
0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsMapFullExtentCommand", -1,

-1, False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsMapZoomToLastExtentBackCommand"
, -1, -1, False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsMapZoomToLastExtentForwardComma
nd", -1, -1, False, 0, esriCommandStyles.esriCommandStyleIconOnly)
'Add map inquiry commands.

AxToolbarControll.AddItem("esriControls.ControlsMapIdentifyTool", -1, -1,
True, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsMapFindCommand", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

AxToolbarControll.AddItem("esriControls.ControlsMapMeasureTool", -1, -1,
False, 0, esriCommandStyles.esriCommandStyleIconOnly)

B2t @R QAN+« |0 M |
B = layers
=] DU_LIEU.tif
Value
L High : 44
[}
Low:5

Hinh 4-7. Hién thi dir liéu DEM khu vire Nong Lam trén form
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[ ol

ol Forml
B @TMB KRN0 L I P
5 < Layers
= TICH_LUY_DEM.tif
Value
L High:155
[ |
Low:0

[

Hinh 4-8. Dir li¢u dong chay ciia khu vue nghién ciru sau khi thye hién tinh toan
trén phan mém
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CHUONG 5. KET LUAN VA KIEN NGHI

5.1. Kétluan

Céc két qua ma dé tai dat dugc:

Xay dung thanh cong giao di¢n ngudi dung va cdc modun khac trong
phan mém.

Cai dat duogc thuat toan tinh hudng dong chay D8 va tinh tich Iily dong
chay trén Visual Studio bang ngdn ngit 1ap trinh Visual Basic.

Tich hop Arc Engine vao phin mém dé hién thi két qua sau khi tinh todn.
X4y dung cac modun xur Iy dit liéu biang Python va tich hop duoc vao
phan mém.

Hién thi duogc két qua trén form.

Han ché cua dé tai:

Thoi gian tinh toan dong chay tich iy kha lau khoang 20 phut.

Tich hop cac modun xur Iy dit li¢u thong qua trinh bién dich Python nén
kha ning lién két v&i phan mém chua cao.

Form hién thi két qua chi cung cip mot vai Tool co ban dé thao tac véi
dir li€u nhu phong to thu nhd, thém 16p dir ligu,...

Phan mém chi st dung thuat toan D8, chua cai dat dugc céac thuat toan
khac.

Chua cung cip cac cong cu nham phan tich hd tro ra quyét dinh dya trén

két qua thu dugc.

5.2. Dé xuit hwéng phat trién

Dua trén cac han ché cua dé tai va thuc t€ khu vuc, c6 mét s6 dé xuat hudng phat

trién va cai tién phan mém sau:

Str dung thuat toan song song dé ting toc do xur 1y dir lidu.

Phat trién thém cac tool méi nham hd tro viée quan 1y, khai thac, phan
tich dir liéu tot hon dé dua ra két qua chinh xac gop phan hd tro ra quyét
dinh x4y dung, ning cdp co s& han tang.

Tich hop thém nhiéu thuat toan tinh huéng dong chay dé c6 thé lya chon

thuat toan phu hgp véi yéu cau va dic trung cua dir liéu.
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PHU LUC

Phu luc 1: Code cho Fill DEM
import Tkinter,tkFileDialog
import arcpy
from arcpy import env
from arcpy.sa import *
root = Tkinter.Tk()
root.withdraw()
myFormats_ DEM = [(‘Chon File',™.tif") ]
myFormats_TXT =[ (‘Chon noi luu du lieu’,"*.*")]
file=tkFileDialog.askopenfile(parent=root,
mode="rb’,filetypes=myFormats_DEMtitle="Choose file DEM")
if file 1= None:
duongdan_input=file.name
inSurfaceRaster = duongdan_input
print(inSurfaceRaster)
arcpy.CheckOutExtension("Spatial')
save=tkFileDialog.asksaveasfilename(parent=root,filetypes=myFormats_TXT
[title="Save file as...")
if save!=None:
duongdan_output=save
print(duongdan_output)
# arcpy.CheckOutExtension(*"Spatial")
outFill= Fill(inSurfaceRaster)
outFill.save(duongdan_output)
else:

file.close()
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Phu luc 2: Code chuyén tir dang Raster sang dang Text
import Tkinter,tkFileDialog
import arcpy
from arcpy import env
root = Tkinter.Tk()
root.withdraw()
myFormats_TXT = [ (‘Chon File',*.txt"),]
file = tkFileDialog.askdirectory(parent=root,initialdir=""title="Chon duong dan
den du lieu DEM")
if file I=None:
duongdan_input=file
inRaster = duongdan_input
print(duongdan_input)
save=tkFileDialog.asksaveasfilename(parent=root,filetypes=myFormats_TXT,
title="Save file as...")
if save!= None:
duongdan_output=save
OoutASCII = duongdan_output
print(duongdan_output)
arcpy.RasterTOASCII_conversion(inRaster, outASCII)
else:
file.close()
Phu luc 3: Code cho
'Poc file txt matrix lay gié tri dé thuc hién tinh
Dim duongdan As String
OpenFileDialogl.Title = "Chon tap tin: "
OpenFileDialogl.Filter = "Dang tap tin (*.txt)|*.txt"
If OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK
Then
duongdan = OpenFileDialogl.FileName

txbnoiluutxt. Text = duongdan
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Dim h, ¢ As String

Dim ha, n As Integer

Dim na As String

Dim reco() As String = 10.File.ReadAllLines(duongdan) 'doc tat ca cac

hang
¢ =reco(0)
cot = CInt(Mid(c, 14)) 'lay s6 cot
h =reco(1)

hang = CInt(Mid(h, 14)) 'lay s hang
size = hang * cot
Forn=0To5'LAY RA CAC DONG PAU TIEN
chuoi = chuoi + reco(n) + vbNewLine
Next
If hang >0 And cot >0 Then 'redim lai kich thuéc cua ma tran
ReDim docao(hang, cot)
ReDim huong(hang, cot)
ReDim tichluy(hang, cot)
ReDim ketqua(hang, cot)
ReDim matranl(size, size)
ReDim matran2(size, size)
ReDim matranmoi(size, size)
End If
'Lay ra ma tran trong file text
For ha=6 To hang +5
matran = matran + reco(ha) + vbNewL.ine
Next
Dim path As String = "D:\\Matrix_dem.txt" 'xuit ma tran ra text file
If File.Exists(path) = True Then
Kill(path) "Xoa file
Dim sw As StreamWriter = File.Create Text(path)

sw.WriteLine(matran)
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sw.Flush()
sw.Close()
Else
Dim sw As StreamWriter = File.Create Text(path)
sw.WriteLine(matran)
sw.Flush()
sw.Close()
End If
Dim giatri() As String = 10.File.ReadAllLines("D:\\Matrix_dem.txt")
Fori=0Tohang -1
Forj=0Tocot-1
na = giatri(i)
Dim pt() As String = na.Split(" ")
docao(i, j) = pt(j)
Next
Next
Fori=0Tohang -1
Forj=0Tocot-1
hienthi = hienthi & docao(i, j) & " "
Next
hienthi = hienthi + vbNewL ine
Next
txbhienthi. Text = chuoi & hienthi
txbsohang.Text = hang
txbsocot. Text = cot
FileClose()
End If
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Phu luc 4: Code cho

Dim path2 As String = txbhienthi. Text
If SaveFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK
Then
SaveFileDialogl.Title = "Chon noi luu tap tin két qua"
System.10.File.WriteAllText(SaveFileDialogl.FileName, path2)
End If
Phu luc 5: Code chuyén Text sang DEM
import Tkinter,tkFileDialog
import arcpy
root = TKinter.Tk()
root.withdraw()
myFormats_TXT = [('Chon File',*.txt"),]
myFormats_ DEM = [('Chon noi luu du lieu',"*.tif"), ]
file = tkFileDialog.askopenfile(parent=root,
mode="rb’,filetypes=myFormats_TXT ,title="Choose file DEM')
if file 1= None:
duongdan_input=file.name
INASCII = duongdan_input
print(inASCII)
save=tkFileDialog.asksaveasfilename(parent=root,filetypes=myFormats_DEM
[title="Save file as...")
if save!=None:
outRaster=save
print(outRaster)
arcpy.ASClIToRaster_conversion(inASCII, outRaster, rasterType)
else:

file.close()
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Phu luc 6: Code cho Huéng dong chay|

'Poc file txt matrix lay gia tri dé thuc hién tinh
'TINH D8:
Fori=0Tohang -1
Forj=0Tocot-1
Dim max As Double =0
Dim direct As Integer =0
'XET 8 TRUONG HOP:
Ifj+1<cotThen'l
max = Math.Max(max, (docao(i, j) - docao(i, j + 1)))
If max = (docao(i, j) - docao(i, j + 1)) Then
direct =1
End If
End If
Ifi+1<hang And j+ 1 <cot Then 2
max = Math.Max(max, (docao(i, j) - docao(i + 1, j + 1)) / Math.Sqrt(2))
If max = (docao(i, j) - docao(i + 1, j + 1)) / Math.Sqrt(2) Then
direct = 2
End If
End If
If i +1 < hang Then ‘4
max = Math.Max(max, (docao(i, ) - docao(i + 1, j)))
If max = (docao(i, j) - docao(i + 1, j)) Then
direct =4
End If
End If
Ifi+1<hang Andj-1>=0Then'8
max = Math.Max(max, (docao(i, j) - docao(i + 1, j - 1)) / Math.Sqrt(2))
If max = (docao(i, j) - docao(i + 1, j - 1)) / Math.Sqrt(2) Then
direct=8

End If
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End If
Ifj-1>=0Then'16
max = Math.Max(max, (docao(i, j) - docao(i, j - 1)))
If max = (docao(i, j) - docao(i, j - 1)) Then
direct = 16
End If
End If
Ifi-1>=0Andj-1>=0 Then'32
max = Math.Max(max, (docao(i, j) - docao(i - 1, j - 1)) / Math.Sqrt(2))
If max = (docao(i, j) - docao(i - 1, j - 1)) / Math.Sqrt(2) Then
direct = 32
End If
End If
Ifi-1>=0 Then '64
max = Math.Max(max, (docao(i, j) - docao(i - 1, j)))
If max = (docao(i, j) - docao(i - 1, j)) Then
direct = 64
End If
End If
Ifi-1>=0Andj+1<cotThen'128
max = Math.Max(max, (docao(i, j) - docao(i - 1, j + 1)) / Math.Sqrt(2))
If max = (docao(i, j) - docao(i - 1, j + 1)) / Math.Sqrt(2) Then
direct = 128
End If

End If
huong(i, j) = direct

Dim hienthil As String
Fori=0Tohang -1
Forj=0Tocot-1
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hienthil = hienthil & huong(i, j) & " "
Next
hienthil = hienthil + vbNewL.ine
Next
txbhienthi. Text = chuoi & hienthil

Phu luc 7: Code 1ap ma tran méi
Dim sizel As Integer = hang * cot
Fori=0Tosizel-1

Forj=0Tosizel -1
Ifi=]Then
matranl(i, j) =0
Else
matranl(i, j) = Integer.MaxValue
End If
Next j
Next i
Fori=0Tohang -1
Forj=0Tocot-1
k=(i)*cot+]
If (huong(i, j) = 1) Then
I=k+1
End If
If (huong(i, j) = 2) Then
I=k+cot+1
End If
If (huong(i, j) =4) Then
I =k + cot
End If
If (huong(i, j) =8) Then
I=k+cot-1
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End If

If (huong(i, j) = 16) Then
I=k-1

End If

If (huong(i, j) =32) Then
I=k-cot-1

End If

If (huong(i, j) = 64) Then
I =k - cot

End If

If (huong(i, j) = 128) Then
I=k-cot+1

End If

matranl(l, k) = 1

matranl(k, I) = -1

Next j
Next i

'Gan thém mot ma tran
Dimq, p, r, s As Integer
Fori=0Tosizel-1
Forj=0Tosizel-1
If i <>iThen

p=i\cot

g =i Mod cot

r=j\cot

s = j Mod cot

If ((docao(p, q) > docao(r, s)) Or (docao(p, ) = -9999)) Then

matranl(i, j) = -1
End If

End If
46



matran2(i, j) = matranl(i, j)
matranmoi(i, j) = matranl(i, j)
Next j
Next i

Phu luc 8: Code cong hai ma tran

Dim giatri As Integer = Integer.MaxValue
Dim cothaydoi As Boolean = False
Do

cothaydoi = False

'Nhan hai ma tran

Fori=0Tosizel -1

Forj=0Tosizel -1
If matranmoi(i, j) > 0 Then
Fork =0 Tosizel -1

If (matranl(i, k) >= 0) And (matran2(k, j) >=0) Then
If (matranl(i, k) <> Integer.MaxValue) And (matran2(k, j) <>

Integer.MaxValue) Then

giatri = matranl(i, k) + matran2(k, j)

If (matranmoi(i, j) > giatri) Then

matranmoi(i, j) = giatri
cothaydoi = True
End If
End If
End If
Next k
End If
Next j
Next i
‘copy lai ma tran ca bang ma tran mai

Fori=0Tosizel -1
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Forj=1Tosizel -1
matranl(i, j) = matranmoi(i, j)
matran2(i, j) = matranmoi(i, j)
Next j
Next i
Loop While cothaydoi = True

Phu luc 9: Code xac dinh dong chay tich liy
Fori=0Tosizel-1
Dim tl As Integer =0
Forj=0Tosizel -1
If (i <>]) And (matranl(i, j) < Integer.MaxValue) And
(matranl(i, j) >=0) Then
th+=1
End If
Next
tichluy(i \ cot, i Mod cot) = CStr(tl)
Next
Dim hienthi2 As String
Fori=0Tohang -1
Forj=0Tocot-1
hienthi2 = hienthi2 & tichluy(i, j) & " "
Next
hienthi2 = hienthi2 + vbNewL ine
Next
txbhienthi. Text = chuoi & hienthi2
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