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MO PAU
1. Ly do chpn d@ tai

Hoa cung i sy phat trén chung éa dat nuéc V@ kinh t - xa
hoi, thanh plé Ba Ning la nét trong nhiing thanh ph tré, ning dong
va day sang 4o trong cdng tac c¢hh trang, quy hach do thi. Vi vay
viéc quy hach @ sy ha ting nhim dapung & cong tac cimh trangdd
thi 1a mit vin d& ma L&nhdao thanh ph rit quan tdm. Nt trong
nhitng cong tac & sic quan tong va arc ky nhay cam trong cdng tac
quy hach, chinh trangd6 thi d6 1a céng tadén bu gai toa.

Tuy nhién, wi mot khu we cin dén bl gii téa cé dén tich bn
vi thé 5 lwong hb so khi dén bu gii toa rat nhiéu khién cong taatén
bu giai toa doi khi giai quyét khéng kp thoi, qua fi dan dén thiéu sot
va dic biét rit kho khin trong véc dén bl va Ib tri tai dinh ar. Bén
canh dd, viéc dua ra quyt dinh xem xétén bu gii téa cho nhdu hd so
cung ndt thoi diém & van dé rit nan gii va vo cung phic tap o dan
dén nhiing quyét dinh chra thit sy thoa dang.

Trong quy trinhdén bl gii toa khadu quan ¢ing nHit va nhy
cam nhit, ddng thdi gay anh hrong lon nhit d6i véi quyén loi cua
nguoi dandé chinh 1a vic ra quyt dinh kb tri dat tai dinh ar cho céac
ho trong khu wc bi giai téa. Turong hop nao thi & duoc b tri dén bu
L6 dat chinh, Lddat phy, Chung @ hay Kt hop mbt trong nhiing kbt
qua trén.

Vi vay mot trong nhiing gii phap hiru higu nhit nham khic phuc
cac \in dé néu trén la én hanh trén khai xay dng nmot hé théng tro
gilp ra qugt dinh trong cdng tadén bl gai toa. DO la nbt he théng
dugc thiét ké gitp cho lanhdao don Vi, 1dnhdao thanh pB nim bit
dugc mot cach éng quat ¢ tinh hinhdén bu niim dua ra nling quyét
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dinh c6 tinh cénging va chinh xac cao lién quaén cong taatén bl
giai toa &i don vi.

Chinh vi nliing ly do néu trén, t6i qéy dinh cton dé tai: “ Ung
dung hé tro gitp quyét dinh phuc vu céng tacdeén bu giai téa dat
dai tai thanh phd Pa Ning” véi mong mwn déng gop thém i@t giai
phap nlim hd tro cho lanhdao xem xét, gii quyét nhu du dén bu gii
toa ngay cang ple tap va dp thiét cia thanh ph néi chung vaga cac
don vi c6 chic ning dén bl gii toa ndi riéng.

2. Muc dich nghién aru

Nham trién khai ap dng cé héu qua cho cong tac ditro ra quyst
dinh trongdén bu gii toa dit dai tai Ban Quin ly dr an cong trinh
duong BachDBang bong, qin Son Tra, thanh phba Ning.
3.Poi twgng va pham vi nghién airu

< Poi twong nghién aru

Tim hiéu cong taaién bu gii téa ti Ban Quin ly dy an cong
trinh duong Bach Bang Déngdé d& ra giai phap nlim dem hi hiéu qua
cao lon.

Phan tich quy trinh, nghiériie két qua truge day ti don vi dé dé
ra phrong thrc, cach tirc xay drng va trén khai ¢ thong.

% Pham vi nghién aru

Ung ding thuit toan ID3dé xay drng cay qugt dinh phic w
cong taatén bu gii toa.

Ung ding, pluc wu cho lanhdao va Phong chuy@&n mén trong
cong taodén bu gii téa fai Ban Quin Iy du &n cong trinkiuong Bach
DPingbong.

4. Phrong phéap nghién au
< Phwong phap nghién @u ly thuyét
Nghién dru tai liéu, ngbn n@ va cac céng nghcé lién quan.
Tdng hyp, thu thip cAc tai Bu v cong taaién bu gii toa.
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% Phwong phép nghién &u thuc nghiém
Phan tich yéuau thyc t& cia bai toan va aputhg cac that toan
c6 lién quanié hd trg viéc lap trinh, xay @ngung ding.
Quan sat tirc t, thec nghém céng taeién bu gii toa.
5. Két qua di kién
Phan tich, tim Bu duoc cdng taaién bu gii toa.
Dé ra ghi phap va 8 dung cay qugt dinh trong vic xay drng
hé théng Fb trg ra quyét dinh trong cong tadén bu gii toa.
6. Y nghia khoa hpc va thyc tién cia dé tai
< Vé mit ly thuy ét
Tim hiéu quy trinh, quydinh, nguy&n ic cia coéng taaién bu
giai téa tréndia ban thanh gh
Dé xuat giai phap trén khaiung ding Cay qugt dinh vao trong
hé théng dén bu gi toa.
< V& mit thyc tién
San phim s & ke thdng phuc wu dic luc, kip thoi va c6do chinh
Xac cao cho cac car nhdao, can b quan ly, cac can & lam céng
tac chuyén mén trongnh wrc dén bu gii toa.
7. Cau tric caa luan vian
Noi dung chinh ga luin van nayduoc chia thanh ba elong Wi
ndi dung nhr sau:
Chuong 1: Nghién @u hé tro gip quyét dinh va & thdng 1 tro
quyét dinh théng minh.
Chuong 2: Phan tichidliéu, tinh toan va tén khaitrng ding cay
quyét dinh vao bai toadén bu gii toa tai don vi.
Chuong 3: Tén hanh caidat, cho hat dong thr nghiém, nhin
xét vadanh gia, hin thi két qua minh hpa dia chrong trinh.
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) CHUONG 1 ’
NGHIEN CUU CAC HE TRQ GIUP QUYET PINH

1.1. HE TRQ GIUP QUYET DPINH
1.1.1. Tong quan W& Hg trg gitip quyét dinh
1.1.2. Vai tro, chic ning aia h¢ tr ¢ gitip quyét dinh
1.1.3. Giu trlc cia Hé trg gip quyét dinh
1.1.3.1. Qun ly diz ligu
1.1.3.2. Qun ly mé hinh
1.1.3.3. Qun ly dwa trén kién thic
1.1.3.4. Giao din ngwoi dung
1.1.4. Céc lai hé théng trg gitp quyét dinh
1.1.4.1. H tre' gilip quyét dinh nhém
1.1.4.2. H tre' gilip quyét dinh miec xi nghiép
1.1.4.3. H quan trj kién thirc
1.2. HE THONG HO TRQ QUYET PINH THONG MINH
1.2.1. Tong quan & Tri tu ¢ nhan tao
1.2.2. Tri thirc va cac phrong phéap suy dén
1.2.2.1. Tri th#c
1.2.2.2. Céc @ng biéu dién tri thirc
1.2.2.3. Céc plrong phéap suy din
1.2.3. Cay qut dinh
1.2.3.1. Bng quan \& cay quyt dinh
1.2.3.2. CAc lu cay quyt dinh
1.2.3.3. Phandp di# ligu bang cay quyt dinh
Cay quyt dinh 1a ndt trong nhiing hinh tikc mé & dit liéu truc
quan nlt, & hiéu nhit ddi véi nguoi dung. Giu tric @a bt cay qugt
dinh bao §m cac nit va cac nhanh. Natd cungdugc goi la nat 14,
trong mé hinh phansp d liéu chinh la cac giaitrcaia cac nhandip
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(goi tat la nhan). Cac nat khac natdéoc goi la cac nit conday con la
cac thc tinh @ia tip dir liéu, hién nhién cac thic tinh nay phi khac
thuoc tinh phandp. Mdi mot nhanh é@a cay xidt phat fr mot nlt P nao
d6 tng Wi mot phép so sanhua@ trén mén gia ti caa nGtd6. Natdau
tién duoc goi la nat dhc aia cay.
1.2.3.4. Gii thudt hudn luyén cay quyt dinh co bdn

Giai thuét quy nap cay ID3 la gi ?

Giai thuat quy rap cay ID3 la mt giai thuat hoc don gian nhrng
t6 ra thanh céng trong ri linh wrc. ID3 1a ndt giai thuat hay vi cach
biéu dién tri thrc hoc duoc cia nd, tép cin aia né trong \éc quan ly
tinh phrc tap, xu ly dit liéu nhiu.

Giai thuét ID3 xay dng cay quyét dinh:

Function Tree_ID3(tap_vi_di, tap_thwc_tinh)
begin
if moi vi du trong p_vi_di déu nim trong cung ot
[6p then
return mot nut ladugc gan nhan di 16p dé
else if tap_thuwc_tinh la dngthen
return nit laduoc gan nhan & tuyén cua tt
ca céac bp trong p_vi_da
else begin
chon mjt thuse tinh P, 4y né lam @c cho cay
hién tai;
x6a P ra khi tap_thuwc_tinh;
v6i mdi gia tri V caa P
begin
tao mjt nhanh éa cay gan nhén Vv,
bat vao phan_vungV céac viudtrong
tap_vi_di co gia ti V tai thuoc tinh P;
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Goi Tree_ID3(pha&n_vungV,
tap_thwc_tinh), gn két qua vao nhanh vV
end
end
end
1.2.3.5. Thigc tinh phan laii tét nhat

Entropy do tinh thuan nhét cia tap huin luyén

Khai niém Entropy d@a nmot tap S duoc dinh ngha trong Ly
thuyét thong tin 1a  luong mongdoi cac bit én thiét dé ma hoa théng
tin vé 16p aia mbt thanh vién rat ra 6t cach ndu nhién t tap S.
Trong trong hyp i wu, ma cédd dai ngin nhit. Theo ly thugt théng
tin, m& c6do dai Hi vu 1a ma gan —log bits cho théngiép c6 xac sét
l& p. Trong teong hpp S 1a ép vi dy, thi thanh viénea S la njt vi dy,
mdi vi du thuoc mot 16p hay c6 mt gia ti phan lai.

Néu s lugng gia ti phan lai 1a 2 (phan lai nhi phan), Entropy
¢ gia ti nam trong khang [0..1],

Entropy(S) = 0 =>dp vi da S ch toan vi d thuoc cung ndt loai,
hay S |a than nHit.

Entropy(S) = 1 =>ap vi du S c6 céc vi d thuc cac lai khac
nhau i d6 pha ton 1a cao nht.

0 < Entropy(S) < 1 =>ap vi du S c6 6 luong vi di thupc cac
loai khac nhau |a khdngabng nhaubé don gian ta xét teong hyp cac
vi du caa S ch thuoc loai &m (-) hac drong (+).

Cho trwec: Tap S 1a &p dir liéu rén lugn, trongdd thuwce tinh
phén lai c6 hai gia t, gia sr la &m (-) va dong (+)

* p, la phin cac vi d duong trong ép S

* p.la phin c&c vi @ am trongdp S

Khi d6, Entropydo d6 pha tbn cia tip S theo cdng tit sau:

Entropy(S ) = - p. logp. — p- logsp-
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Mot cach éng quat bn, réu cac vi @ cia ip S the nhicu hon
hai laai, gia sir 1a c6 ¢ gia trphan lai thi cdng thirc Entropy éng quét
la [13]:

c
Entropy (S)=)_ -plogp
i=1

Lwong théng tin thu dwoc do mirc d§ giam Entropy

Entropy |& nét sb do do d6 pha ton cia mbt tap vi du, bay g
chang ta & dinh nghia mdt phépdo hiéu suit phan lai cac vi di caa
mot thuoc tinh. Phépio nay @i la luong thdng tin thuduoc, nddon
gian la rgng gam Entropy mongioi gay ra loi viéc phan chia cac vi
du theo théc tinh nay. Mt cach chinh xacdn, Gain(S,A) aa thiwc
tinh A, trén &p S,duoc dinh nghia nhr sau [13]:

Gain(S,A) = Entropy(S) - Y| ISvi Entropy(S,)
vivalueg A) |S

trong dé values(A) laap hop c6 tié c6 cac gia ircaa thuc tinh A, va
S, la ip con @a S chira céc vi d co thibc tinh A mang gia trv.
1.2.3.6. Tim kém khong gian gii thuyét trong ID3

Cing nhr cac plwong phap bhc quy rap khéac, ID3 dng tim
kiém trong ndt khdng gian cac githuyét mot gia thuyét phu lyp voi
tap o liéu rén luyn. Khong gian gi thuyét ma ID3 tim kém la ot
tap hop cac cay quit dinh c6 tfé co.
1.2.4.Panh gia hiéu suit va tap luat cia cay quyét dinh
1.2.4.1.P4anh gia higu suit ciia cay quyt dinh
1.2.4.2. Chugn cay \& cac ding lugt
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CHUONG 2
UNG DUNG CAY QUYET PINH TRONG
CONG TAC PEN BU GIAI TOA

2.1. KHAO SAT HIEN TRANG

2.1.1. Gbi thiéu vé hé thong td chirc don vi

2.1.2. Phan tich quy trinh va thrc trang cong tacdén bu giai téa
2.1.3. Ghi phap xay dwng va kich ban hé théng hé tro ra quyét
dinh

2.2. TRIEN KHAI UNG DUNG CAY QUYET PINH

2.2.1. Phantich d li¢u

Dién tich (Dientich):Day la dén tichdét bi thu ki cho viéc gia
toa. Dé co th 4p ding cho gii thuat ID3, ta én roi rac héa cac gia ir
nay. Dra vao cac gia trdién tich trong 4p dir liéu, ta cé th chia nd
thanh cac khing sau: déi 100 nf (100-), tr 100 nf dén duéi 200 nf
(100+), tr 200 nf dén dusi 300 nf (200+), tr 300 nf tro 1én (300+).
Nhu vay, tip cac gia trcaa dién tichdit duoc mé & nhu sau: Dientich
= {100-; 100+; 200+; 300+}

Nhan khu (Nhankhau): & luong ngroi séng ti ho bi giai toa.
Do d0, tip céac gia trcaa Nhan kiu duoc cho nhr sau:

Nhankhau = {8- ; 8+}

Gia tii d&én bu (Giatridenbu)Pay la $ tién ma nha agc dén bl
cho 1 bi giai téa va ph thusc vao khudit caa hd giadinh, nha éa
xay tréndo, vat liéu, ... Nhr vy, tap gia ti cua thic tinh Gia tf dén
bu la: Giatridenbu = {50-; 50+; 100+; 150+; 300+}

Nguon goc (Nguongoc): th hién ngubn gdc vé manh dat va ngoi
nha, @a h giadinh. Tir d6, tp cac gia trcaa thibe tinh Ngwn ge la:
Nguongoc = {TKP; CN}
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Quyét dinh dén bl (Quyetdinh)Day la quyt dinh ma Bandén
bu gii téa thrc hign twong ing Wi hd so cia tng Mo bi giai toa. Tap
gia ti cia Quyét dinh dén buduogc thé hién nhr sau:

Quyetdinh = {Chinh; Phu; Chinh_cc; @i phu}

Tir bang chra éip dir liéu, bing cAch &i rac héa cac thic tinh, ta
thuduoc dit liéu chra cac gia frroi rac dudi day.

Bang 2.2. Tap dir li¢u huan luyén sau khi réi rac hoa

D_ien Nhan Giatri Nguon :
STT thE] khau _dAenbA‘u goc Quyetdinh
(m9) (tri éu dong)
1 100+ 8+ 100+ TKP Chinh_cc
2 100- 8- 100+ TKP Chinh
3 100- 8- 150+ CN Chinh
4 100+ 8- 100+ CN Chinh
5 100+ 8- 150+ TKP Chinh
6 100+ 8- 50- CN Phu
7 100- 8- 50- TKP Phu
8 100- 8+ 100+ TKP Chinh
9 100+ 8- 50- TKP Phu
10 100+ 8- 50+ CN Phu
11 300+ 8+ 300+ TKP Chinh_phu
12 200+ 8+ 300+ CN Chinh_phu
13 200+ 8+ 300+ TKP Chinh_phu
14 100+ 8+ 150+ TKP Chinh_cc
15 100- 8+ 50+ TKP Chinh_cc
16 100+ 8+ 50+ TKP Chinh_cc
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2.2.2. Trién khai giai thuat ID3

Cay quyt dinh dugc xay drng bing cach m rong cay xit phat
tir NGt ghe. NGt ghe duoc dit tén 14 nat 1, varng wi mac 0 dia cay.
CAc nit conia nit gc < tng Wi mic 1, va tép tuc nhr vay.

Thudc tinh dungdé phan tich nat Bn thoi. Néu nat hén thoi 1a
nat 14, thc tinh § bang Bng. Neu nat hén thoi khong phai 1a nat 14,
né € chira tén cac nut con Atiphat tr nat hién thoi, ciing nhr cac gia
tri tvong ung aia thuhc tinh dingié phan tich nat kén thoi. Néu la nat
la thi c6 thém qudt dinh dau ra ¢ tai nat hién thoi. Nguoc lai, néu
khong phii 1a nat |a thi khéng cé dta théng tin nay.
2.2.3. Xay drng cay quyét dinh

Ta $ bit diu viéc xay drng cay qugt dinh tr nat gbc. Trudc
tién, ti NGt ghc & chra toan b dir lidu hiin luyén. Ta thy ring, ti
nat goc, tip S chira cac gia irkhdngdong nhit. R rang 4p S nay
khdngdong nhit, hay Entropy khac khéng. O, ta én phii phan tich
nat gbc nay ra thanh cac nat codivmuc dich 1a ki wng aia Entropy
cia ip S § nho hon. Treée hét, Entropy @a ip Sduoc tinh nhr sau:

Bang 2.3. Bing 9 liéu thé hién cach tinh Entropy aia tap S

S (Quyetdinh) | $ lwong B -pi.log:(p) Entropy(S)
Chinh 5 5/16 0.5244

Phu 4 4/16 0.5000 1.9772
Chinh_phu 3 3/16 0.4528

Chinh_cc 4 4/16 0.5000

Tiép theo ta &tinh ki wwng aia Entropy @a tip S khi bét truéc
tirng thupc tinh condi. Voi mai tap con nay, taing tinhduoc ti 1€ (p)
ciia cAc gia frcua muc tiéu, va tr d6 tinh Entropyongtng gidng nhr
trén. Két qua duoc tdm it & bang sau.



- 13-

Bang 2.4. Entropy dia cac ip con aia S phéan chia

theo thugc tinh Dién tich

X Pi
Dientich Iui?]g chinh | Phu Chinh | Chinh | Entropy
phu cc
100- 5 3/5 1/5 0 1/5 1.3710
100+ 8 2/8 3/8 0 3/8 1.5613
200+ 2 0 0 1 0 0
300+ 1 0 0 1 0 0

Ki vong aia Entropy @a tip Sddi véi thudc tinh dén tich 1a:
Bientich= 5/16*1.3710+8/16 * 1.5613+2/16 * 0 +1/16 *D2091
Do d06, d6 lgi théng tin trongtng la:
G(S,Dientich) = Entropy(S)tenich =1.9772-1.20919.7681
Mot cach trong tr, ta tinhduoc ki vong aia Entropy éa téip S
déi véi thuge tinh Nhan khu, vado loi théng tin trong ang la:
Ennankha= 8/16*1 + 8/16*1.4056 4.2028

G(S,Nhankhau)=1.9772 - 1.20287744

Bang 2.6. Entropy dia cic fip con dia S
theo thudc tinh Gia tri dén bu

Giatri 4 P :
denbu | lueng | Chinh | phy| CMINA | Chinh 1 Entropy
phu cc
50- 3 0 1 0 0 0
50+ 3 0 1/3 0 2/3 0.9183
100+ 4 3/4 0 0 1/4 0.8113
150+ 3 2/3 0 0 1/3 0.9183
300+ 3 0 0 1 0 0

Véi thudc tinh Giatridenbu, ta c6:

+3/16*0.9183+3/16*0 9©.5472

G(S,Giatridenbuy 1.9772 - 0.5472 2.4300

Egiatridenbu= 3/16*0+3/16*0.9183+4/16*0.8113
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Vi thugc tinh Nguongoc, ta cékqua sau:
Enguongoc= 11/16*1.9363+5/16*1.5219 £.8068
G(S,Nguongocy 1.9772 - 1.8068 6.1704

Két qua so sanhita bbn thwe tinhduoc tém it & bang sau:
Bang 2.8. Bing so sanh § liéu cia 4 thudc tinh

Dién | Nhankhiu | Ngudn goc Gia tri
tich den bu
Ki vong
ciia Entropy 1.2091 1.2028 1.8068 0.5472
DAQ lql. 0.7681 0.7744 0.1704 1.4300
théng tin

So sanh én thwc tinh Dientich, Nhankhau, Giatridenbu va
Nguongoc, ta thy Giatridenbu chdo loi thdng tin bn nHit, vaang wi
ki vong aia Entropy la nb nhat. N6i cach khéac, thic tinh Giatridenbu
c6 kha nang phan lai tét nhit; dodd, ta clon thudc tinh nay lam théc
tinh dé phan lai nat ghc aia cay quyt dinh.

Nhu vy, tai nGt dau tién @a cay qugt dinh, cay qugt dinh
dugc phan tich névao thgc tinhGiatridenbu nhue sau:

Giatridenbu

/1

50- 50+ 100+ 150+ 3Q0+
| \
Phu 2 ? 2 | Chinh_phu

Hinh 2.5. Cay quyét dinh dwoc trién khai dén mirc 1
Theo hinh trénat cac nit Phu va Chinh_phu, ta c6 Entroppd
0; néndd < 1a hai nat |a. \éc phat trén cay quyt dinh € dirng li o 2
ndt nay. \6i cac tuong hyp khac @a Giatridenbu, tadm tiép tuc xem
xét cac thac tinh khaaté mo rong cay qugt dinh.
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Ta tiép tuc thec hién giai thuat ID3 dé tim ra théc tinh nao &
duoc 9r dung Wi céac trong hyp 50+, 100+, 150+i@ Giatridenbu.
Véi Giatridenbu = 50+, ta c6 fip dir liéu con nhwr sau:
Bang 2.9. Bing 9 liéu twong &ng Véi gia tri dén bu = 50+

Dientich Nhankhau Nguongo¢ Quyetdinh
100+ 8- CN Phu
100- 8+ TKP Chinh_cc
100+ 8+ TKP Chinh_cc

Goi S1 la fip chra cac gia ircaa thipe tinh Quyetdinh &i tap
con nay. Khido, Entropy da tip S1 la:
Entropy(S1) = -1/3*log(1/3) -2/3*log,(2/3) =0.9183
Mot cach trong 1, ta tém fit quéa trinh tinh toan cho céac tw
tinh trong cac éng sau.
Bang 2.10. Entropy dia cac éip con aia S1 phan chia
theo thugc tinh Dién tich

S X Pi

Dientich | S0 lugng Phu | Chinh_cc Entropy
100- 1 0 1 0
100+ 2 1/2 1/2 1

Ki vong aia Entropy éa tip S1:
Ebientich = 1/3*0+2/3*1 =0.6667
b0 lgi théng tin: G(S1,Dientich) = 0.9183-0.666¥2516

Bang 2.11. Entropy dia cac fip con aia S1 theo
thugc tinh Nhan khau

X Pi
Nhankhau | S6 lugng Phu | Chinh_cc Entropy
8- 1 1 0 0
8+ 2 0 1 0
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Ki vong aia Entropy éa S1 vad) loi thdng tin dugc tinh nhr sau:
Bihankhav= 1/3*0+2/3*0 =0
G(S1,Nhankhau) = 0.9183-00-9183
Ki vong aia Entropy é@a S1 vais loi thong tinddi vai thuc tinh
Nguongoadugc tinh nhr sau:
Enguongoc= 2/3*0+1/3*0 =0
G(S1,Nguongoc) = 0.9183-06:9183

Vi Giatridenbu = 100+, ta co fip dir liéu con nhwr sau:
Bang 2.13. Bing $ liéu twong ng véi gia tri dén bu = 100+

Dientich Nhankhau| Nguongoc Quyetdinh
100+ 8+ TKP Chinh_cc
100- 8- TKP Chinh
100- 8+ TKP Chinh
100+ 8- CN Chinh

Goi S2 la ip chra cac gia ircia thipc tinh Quyetdinh &i tap

con nay.
Khi d6, Entropy da tip S2 la:
Entropy(S2) = -1/4*log(1/4) -3/4*log(3/4) =0.8113
Mot cach trong tr, ta xétdo lgi théng tin \6bi cac thigc tinh khac
nhau nlr sau.

Bang 2.14. Entropy dia cac éip con aia S2 phan chia
theo thugc tinh Dién tich

S X Pi

Dientich | S0 lugng Chinh | Chinh_cc Entropy
100- 2 1 0 0
100+ 2 1/2 1/2 1

Ki vong aia Entropy @a S2:
Epientich = 2/4*1+2/4*0 =0.5

bo lgi théng tin: G(S2,Dientich) = 0.8113 - 0.50=3113
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Mot cach trong tr, ta thuduoc két qua ddi vai thudc tinh
Nhankhau: Bhankhau= 2/4*0 + 2/4*1 =0.5
G(S2,Nhankhau) = 0.8113 - 0.303113
Tuong tr, ta thuduoc két qua ddi véi thude tinh Nguongoc:
Enguongoc= 3/4%0.9183 + 1/4*0 0.6887
G(S2,Nguongoc) = 0.8113 - 0.688D4226

Vi Giatridenbu = 150+, ta co fip dir liéu con nhwr sau:
Biang 2.17. Bing $ liéu twong ng Vvéi gia tri dén bu = 150+

Dientich | Nhankhau| Nguongog Quyetdinh
100- 8- CN Chinh
100+ 8- TKP Chinh
100+ 8+ TKP Chinh_cc

Goi S3 la fip chra cac gi4 ircaa thipe tinh Quyetdinh &i tap
con nay. Khidg, Entropy éa tip S3 la:
Entropy(S3) = -1/3*log(1/3) -2/3*log,(2/3) =0.9183

Ta xét frng thuc tinh.
Bang 2.18. Entropy dia cac fip con aia S3 phan chia
theo thudc tinh Dién tich

L : Pi

Dientich | & luong Chinh | Chinh_cc Entropy
100- 1 1 0 0
100+ 2 1/2 1/2 1

Ki vong Entropy @a S3: Eientichn = 1/3*0 + 2/3*1 =0.6667
Do loi théng tin: G(S3,Dientich) = 0.9183 - 0.666D:2516
Ki vong aia Entropy @a S3: ERnankhau= 1/3*0 + 2/3*0 =0
Do loi théng tin: G(S3,Nhankhau) = 0.9183 - 09183
Ki vong aia Entropy @a S3:
Enguongoe= 1/3*0 + 2/3*1 =0.6667

bo lgi théng tin:

G(S3,Nguongoc) = 0.9183 - 0.666D:2516
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Thuoc tinh Nhankhau img duoc chon dé mo rong cay quyt
dinh wi truong hpp Giatridenbu = 150+.
Cay quyt dinh bay g s 1a:

Giatridenbt
50- o+ 100+ 150+ 3004
el NN
Pht Nhankhau Nhankhau Nhankha Chinh phi
8 8+ 8 8+ 8- 8+\
Pht Chinh ct Chinf 7 Pht Chinh ct

Hinh 2.6. Cay quyét dinh dwgc trién khai dén mikc 2.

Nhu vay ¢ mirc thr hai, ta thudugce thém am nut 14 (c6 entropy
bing 0). Ta & tiép tuc phat trén cay quyt dinh &i nit dugc danh diu
hoi (?), wi tap dit liéu con nhr sau:

Bang 2.21. Bing $ liéu twong ng véi nhan khau >=8

Dientich | Nguongoc Quyetdinh
100+ TKP Chinh_cc
100- TKP Chinh

Ta & dang nln thy, réu ctpn Dientich lam thac tinh phan
loai tiép theo ta & c6 Entropy Bng khéng. Ngoc lai, thuoc tinh
Nguongoc cho Entropy khac khéng (1/2). @ thwc tinh Dientich &
dugc chon dé phat trén cay qugt dinh, va n6 @ng € dirng lai sau nat
nay (vi c6 Entropy = 0).

O day, ta cha y théc tinh Dientich. \éi thugc tinh nay chcé 2
gia ti, 100- va 100+, chap con khacdng. Vi cac gia ti
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200+ va 300+, ta khong tidwoc quyét dinh ap thé dya trén d

liéu hun luyen. Bé giai quyét van dé nay, co th cé hai cach sau. Th

nhat, gan la "nul" cho cacibng hpp nay (@ thé ¢ day l1a trong hop

Dientich king 200+ va 300+). Khi, cay quit dinh € khéngdua ra
dugc quyét dinh réu di dén nat nay. Th hai, cac nit nagtuoc gan cho
l6p €6 nhéu tredng hyp roi vao nhit (xuat phat fr cay con trong tng)
[14]. Trong tuong hyp nay, cay quét dinh € giai quyét duoc tt ca
céc tinh hdng. Ngoai ra, néimg cho Kt qua hoan toan chinh xati
vai dit ligu huan luyén. O day, ta § lva chopn cach x ly tha hai, nghia
la dam bao dwoc 1a cay quyt dinh  ludn choduoc quyét dinh dau ra,
ddng thyi ciing thé hién chinh xac d liéu huan luyén.

Giatriderbu
50- /50+ 1?0.,. 1{:{)4_ 300+
Phu Nhankhau Nhankhau Nhankhau || Chinh_phu
8- 8+ 8- 8+ 8- 8+
/ [\ \
Phu Chinh_cc Chinh Dientich Phu Chinh_cc
100- 100+ 200+300+
Chinh Chinh_ct Chinh_c Chinh_ct

Hinh 2.8. Cay quyét dinh dwgc xay dung tir
CSDL huan luyén é trén
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2.3. NHAN XET, PANH GIA
2.3.1. NHin xét V@ cay quyét dinh dén bl giai téa

Truéc hét, cay qugt dinh dugc xay drng & trén thé hién bt tat
ca cac torong hyp trong © s dit liéu huin luyén.

Ta ding thiy ring khéng phi tit ca cac teong hop déu phai
duyét qua toan b cac thwéc tinhdé di dén quyét dinh. Mot b truong
hop chi ¢in 1 hdic 2 thigc tinh lada ¢ xacdinh quyét dinh dau ra. T
dé, ta thy mot vu diém aia phrong phap cay quy dinh la khdng nft
thiét phai biét tat ca cac thiéc tinh @ia ndi truong hpp dé co the quyét
dinh. Hay néi mt cach khac, cay qéy dinh co tié cho quyt dinh
ngay @ ddi véi nhirng trwong hyp ma dt lisu khongday du.
2.3.2.Panh gia W cay quyét dinh dén bu giai téa

Sau khi phan tich, ah xét, bay gy ching t6i th tién hanh kém
tra, danh gia mt s5 truong hyp giai toa khac. \6i dir lidu huin luyén
bandau gbm cé 16 teong hyp, chang tdi chn ra thr 8 trong hop
ngau nhiéndé kiém tra.

O day ta quan tandén két qua quyét dinh gii téa dén bu do Ban
Quan ly du an céng trinkiuong Bach Bang Bong dua ra va Kt qua
quyét dinh dra vao cay quit dinh xay ding ¢ trén. Ta thy trong
87.5% trong hop dén bu, cay quét dinh dua ra quyt dinh hoan toan
phu hyp voi quyét dinh aia Ban Quén |y dy an céng trinkiuong Bach
bing bong. Trong 12.5% conil cay quyt dinh cho Kt qua 1éch doi
chat so i két qua cia Ban Quan ly du &n cong trinhdudong Bach
DPingbong.

Toém hai viéc xay drng cay quyt dinh wi két qua dugc kiém thir
nhu tréndat 87.5% la mt con $ twong di tét va chip nhin dugc. N6
s3 1a ke thdng tro gitp dic lyc cho Lanhdao, ngroi lam chuyén mén
trong céng tadén bu gii toa.
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CHUONG 3 ,
CAl PAT VA TH U NGHIEM HE THONG

3.1.CAI PAT CHUONG TRINH

3.2. CAIPAT CO SO DU LIEU

3.2.1.CSDL huin luyén cay quyét dinh

3.2.2.CSDL kiém tra, xir ly

3.3. XAY DUNG GIAO DI EN VA CHUC NANG HE THONG
3.3.1.Giao dién chwong trinh

3.3.2.CAc chirc ning aia hé thang

Phan 1: Huin luyén cay quyt dinh

Cho phép cbn di ligu hién luyén (nat Browse). B li¢u nay co
thé duoc leu dudi dang file text, héc excel.

Huan luyén cay quyt dinh (nGt Learn), hay néi & cach khac,
xay drng cay quét dinh théng qua ¥c xacdinh théng tin éa cac nt.
Trong chrong trinh, nit Learn dhthyc hién réu di liéu huin luyén da
co sin.

Hién thi cay quyt dinh d& huin luyén (nat Display the decision
tree). Cay quét dinh € duoc V@ ra, di tir nGt ghc dén cac nat 14, &i cac
thuoc tinh s dung & c&c nat trung gian M mo rong cay quyt dinh.

Phan 2: Ap ding cay quyt dinh

Nhap dir liéu: O day, ta c6 cac 6 text va pop-up gilp chécvi
dua vao thong tinia mjt ho giadinh.

Cac thao tac trénuadli¢u nhap vao: Clrong trinh éng cho phép
thuc hién vai chic ning @ ban lién quandén oo sy dir liéu nhr sau:
Tao moi, Luu, X6a, Tim kém, ....

Ra quyt dinh wi dit liéu trong tng Wi ho hién thyi: Néu dir
liéu hién thoi 1a hop I&, khi nHin nat Decide, dhiong trinh § cho ra
quyét dinh dén bu.
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Thdng ké cac & giai toa theo cac thic tinh khac nhau: Gic
ning nay cho phép émg ké plan trim va nkin biét vé dic diém cia
cac 9 giadinh trong vung bgiai téa.
3.4. THU NGHIEM HE THONG
3.4.1. Huin luyén cay quyét dinh
3.4.2. Ap ding cay quyét dinh
2} Ung dung Cay Quyet dinh vao bai toan Den bu giai toa ! =10 =]

DECISION TREE APPLICATION
COMPUTER SCIENCE K10 (2008-2011)

— Decision Tree Learning
learning_dsta.mst Browse |

Learning data:

Display the learning data Learn | Display the Decision Tree
— Infor i — Comg
Iame*: I Trén Vdn Nghia “Wear of birth: I 1954 |01 L& Bt chinh

+

Gender: Mam - Address: I 25 Ngd Cuyén
I 01 Chung cur
: Mumber of
.?;1823]. 136 Persons: I 9
Welue: 205 Origin: |Chuyen nhuong - |

(triew dong)
Mewy | Save | Search | Delete | Gy
Ho wa ten | Gioi tinh | Mam sinh | Dia chi | Mhan khau | Dien tich | Mguon g
1 L& Ho&i Mam Mam 1977 Trung MNIVuang 9 57 Chuyen rﬂ
z |Tran Wigt Pho Mam 16972 Thanh Binh 3 124 Chuyen r.
3 |BiThu Thae Mu 1868 L& Ba 11 16 Chuyanr
4 [Trugng Moo Mam 1655 Mgd Quyén 2] 156 Chuyen r
5 |L&ThiBe Mu 1854 L& vin Hign 4 75 Tukhaip
1 - 71 i _>l_|
— File proc ing
Process Display results | Statistics Exit |

Hinh 3.10. Hinhanh téng thé chwreng trinh
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3.5. NHAN XET, PANH GIA KHI TRI EN KHAI UNG DUNG

Sau khidua ¢ théng 1 tro quyét dinh trong cong tadén bl
giai toa vao thir nghiém trén ndt du andang trén khai Wi sb dir liéu
khoang 899 Ib o, chiing t6i rat ratwoc nhitng nHin xét, so sanhjanh
gia mbt cach trong ddi vé hé théng b tro nhu sau:

Hé théng duoc trién khai thr nghiém & dang, @ sir dung.

Hé théng hait dong on dinh, hén thi két qua nhanh chong var
thuan tién.

Vi s6 lugng b so tuong ddi lon va phirc tap, ke thong da xir ly
va cho radugc nhirng quyét dinh trong déi chinh xac va phudp. Bic
biét la rat ngin duoc thyi gian xr Iy hd so dén mirc chip nhin duoc. O
day ta thr |am phép thng ké va so sanhsvtit ca cac I so caa dr an
dang thidiém trién khai xr ly bang chrong trinh B tro quyét dinh trén
may tinh. Cac & qua thuduogc ai thé nhr sau:

- Ddi vai 281 b so: trudc day réu st dung cach lam thcong thi
thoi gian dé xur Iy xong 281 B so s phai mit dén 562 ngay. Nhng
hién nay u sr dung chrong trinh 1 tro quyét dinh trén may tinh thi
thoi gian xr ly chi con 140 ngay.

- Ddi voi 618 b so: thoi gian xir ly chi con 309 ngay sodv 1236
ngay.

bic biét & day wi hé thdng 1 trg quyét dinh, 1anhdao don Vi,
l&nh dao phong chuy&n mén cé&hé dang hinh dung, fmg ké va
trién khai plrong an b tri dat tai dinh ar duoc linh dong, phu lp va
cha dong hon.

Chinh vi iy ma Lanhdao don vi d& rt hai 1dong va chp nhin
v6i két qua, quyét dinh nhin duoc tir sr tro gidp quyt dinh aia ke
thong théng minh nay mangil
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KET LUAN
1. Panh gia két qua

Két qud dat dwoc

D4 tién hanh phan tich, tim &i duoc quy trinhdén bu gii toa
hién tai dangduoc trién khai ti don vi, tir d6 tim ra nling bit cap va
nhitng Vin dé can giai quyét trong chrong trinhdén bu gii toa.

Ap dung va trén khaidugc cay qugt dinh, thiit toan ID3 vao
bai toandén bl gii toa phl lyp Voi yéu cu tai Ban Quin ly dy an
cbng trinhduong Bach Bang Bong va la &i giai cho phép dii quyét
bai toan.

Xay drng duoc hé thdng Wi diy du cac clirc ning daping dugc
cac yéu éu vé chuyén mén trong cdng té@én bu gii toa. H thong
bao @m cac clic ning nhr sau:

Huan luyén cay qugt dinh: Cho phép am di ligu hién luyén tir
01 #p tin di liéu c6 $in. Sau khiduoc chon ta c6 tlk xem dr lidu duoc
thé hién trén kng hréi dé tién viéc theo di vaté huan luyén cay quit
dinh.

Hién thi cay quyt dinh: § V& ra cay quyt dinh trong tng Wi
céac thc tinh, dr liéu dugc hoc tir tap dit lidu hudn luyén.

Nhap di ligu: PHin nay 1 trg nguoi dung trong vic nhap di
liéu, théng tin co lién quadén cdng taetén bl gai toa

Ra quyt dinh: PHin nay § dua ra quyt dinh Wi dit liéu trong
ttng aia M hién thoi. Néu di lieu hién thoi 1a hop 18, khi nhn nat
Decide, clrong trinh § dua ra qugt dinh dén bu dra trén cay quit
dinh da dugc hudn luyén va hén thi két qua.

Thdng ké:Cho phép tin hanh ting ké cac & giai toa theo irng
thuoc tinh khac nhaujong thoi hién thi biéu do theo ¢ 1¢ phén traim
cua cac thac tinh nkim thuin tién cho vic so sanhdua ra nln dinh.
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Hé thong duoc thir nghiém vadang trén khai ti Ban Quin |y di
an cong trinktuong Bach Bang Pong — Thanh phba Nang.

Nhdn xét

Ul diém

Giao din h¢ théng kha than tiéh, ré rang va cac dlc ning thé
hién ddy dua gitp ngroi dung thao tac thin tién, & dang lon.

Hé CSDL duoc hru trir bing diu trac @ia Matlab nénduoc bio
mat tuong ddi cao va an toan cho ngi sir dung.

Quaé trinh % ly & dua ra qugt dinh At nhanh chéng va dc
quan.

Két qua dua ra At chinh xac va phudp vsi cac quydinh, hréng
dan cia UBND thanh péba Ning.

Két qua théng ké At chi tiét nhim dwa radugc cai nhin éng
quan vaday du cho ngoi lam chuyén mén, Lankao trong cong tac
dén bu gii toa.

Nheroc diém

Hé thong chra xir ly, dapung viéc hd tro ra quyét dinh cho nhdu
du &n cung rot thoi diém.

Chuong trinh chra c6 clirc ning sr dung dugc trén mang do nhu
cau vadic thi riéng @a cong tadén bu gii toa.

2. Pham vi &ng dung

Chuong trinhduoc xay drng chi yéu dé phuc wu cho céng tac
dén bu ghi téa @i Ban Quin ly dy &n cdng trinhduong Bach Ping
Dbong — Thanh phba Ning.

Chuong trinh c6 th phat trén, my rong va trén khaid cacdon
vi thyc hién chic ningdén bu gii toa khac thac thanh ph Ha Nang.
3. Hwéng phat trién

Nang caai6 chinh xac hn nia trong X ly bang caching ding,
trién khai cac thét toan 6i vu hon.
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Xay dung e thong c6 tié chay dugc trén méi teong mang, dé
phét trén va trén khai 6ng nhr mot hé thdng #p trung va thng nhit
cho toan thanh gh

Phét trén hé théng theo tiéu chin mg dé phuc wu duoc cho
nhiéu don vi.



