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LOI CAM ON

Trude hét, toi xin chan thanh cam on thiy Th.S Khuu Minh Canh, cdn b cong tac
tai S& Khoa hoc va Cong nghé thanh phé H6 Chi Minh, ngudi da huéng dan t6i hoan
thanh dé tai tot nghiép ndy. Cam on thay da tin tinh chi bao, hd trg va dong vién t6i trong
sudt thoi gian qua. Pong thoi toi cling xin giri 101 cam on dén thady ThS. NCS. Cao Duy
Truong dd gdp ¥, chia sé thém kinh nghiém vé bai luan.

To1 cling xin chan trong cam on Ban lanh dao S& Khoa hoc va Cong nghé thanh
phé Ho6 Chi Minh d3 tao diéu kién cho t6i dugc thuc tap, lam viéc tai quy co quan. Pac
biét, toi xin giri 16i cam on dén phong Trung tim Ung dung Hé théng Thong tin Dia 1y
TP.HCM (HCMGIS) d tan tinh trao ddi cac kién thirc, kinh nghiém quy bau ciing nhu
chia s¢ tai li€u, dir lidu.

T6i xin guri 101 tri 4n siu sic dén thiy PGS.TS Nguyén Kim Loi, thay Th.S Lé
Vin Phan, ¢6 Th.S Nguyén Thi Huyén, thidy Ks Nguyén Duy Liém, thay Ks Lé Hoang
T0, cac anh chi phong Trung tAm nghién ctru khi hau RICC, quy thay c6 truong dai hoc
Nong Lam thanh phé H6 Chi Minh cing véi tap thé 16p DHI12GI. Cam on quy thay co,
quy anh chi va cac ban vé nhiing kién thtrc, kinh nghiém va sy gitp d& chan tinh da
danh cho t8i trong sudt bén nam hoc tap tai truong.

Cudi cung, con xin no6i 15i biét on sau sac nhat dén véi cha me, nhitng nguoi da
chiam soc, nudi day con thanh ngudi va ludn dong vién tinh than, hd tro moi thir cho con

dé con yén tdm hoc tap.

Nguyén Ngoc Minh Tién

Chuyén nganh Hé thong Thong tin Dia 1y
Khoa Moéi truong & Tai nguyén

Trudng dai hoc Nong Lam Tp. Ho Chi Minh
Tp. H6 Chi Minh, Thang 06 / 2016



TOM TAT

Khoa luén tbt nghiép “Nghién ctru ap dung mang neuron nhan tao phuc vu bai toan
nhan dang trong GIS” di dugc thyuc hién trong khoang thoi gian tir ngay 01/03/2016 dén
ngay 07/06/2016. Phuong phap tiép can cia dé tai 1a két hop cong nghé GIS véi mang
Neuron nhan tao (ANN) tip trung vé mang lan truyén ngugc (BP), mdt mang cua tri
thong minh nhan tao (AI). Theo d6 GIS v¢i kha ning hd tro manh mé trong viéc quan ly
va tuong tac tot dbi voi ca hai loai dit liéu thudc tinh va dit liéu khdng gian cing voi su
thay doi vé thoi gian trong khi ¢6 mang Neuron ¢6 toc do xtr 1y rat nhanh, c6 kha nang
hoc hoi, cho phép hoc nhiing gi ma ta yéu ciu va lgi thé 16n nhat cia ANN 14 kha ning
duoc st dung nhu mot co ché Xép xi ham tuy y ma 'hoc' duogc tir cac dir liéu quan sat.

Viéc két hop thé manh cua GIS va mang Neuron ndi riéng ciing nhu tri théng minh
nhan tao néi chung mang dén mot giai phap mai dé giai quyét cac van dé 1on, mang nhiéu
dic diém khac nhau véi tinh cdp bach dién hinh 1a cac van dé lién quan dén tai nan giao
théng.

Luén van da dé cap dén céc noi dung sau:

— Tim hiéu, xay dung di liéu tai nan giao théng tai thanh phé H6 Chi Minh.

— Tim hiéu va nam duoc quy trinh xay dung mang neuron dé phan tich khai phé

dir liéu khdng gian (data mining).

— Thuc hién thar nghiém phan tich mang than kinh nhan tao dé nhan dang bo di

li¢u tai nan giao thong da xay dung.

— Tim hiéu lap trinh vé& ngdn ngit Python.

— Tim hiéu, sir dung cong cu MATLAB.

Két qua dat dugc cua luan van gém:

— Xay dung co sé dir liéu khong gian vé cac vu tai nan giao thong tai thanh phé

H6 Chi Minh.
—  Xay dung duoc ban db cac vy tai nan giao théng tai TPHCM.



— Tiép can dugc phuong phap phan tich mang neuron nhan tao.
— Nim bt duoc cAu hinh mang cua neuron dya trén di liéu tai nan giao thong tai
TPHCM.
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CHUONG 1
PAT VAN PE

1.1 Tinh cip thiét cia dé tai

Su phat trién cua giao thong duong bd 1a mot biéu hién cta sy tién bd cua nhan
loai, nhung mot trong nhitng mat trai cua n6 1a tinh trang mat an toan va tai nan giao
thong (TNGT). Hién nay tinh trang giao thong ngdy cang gia ting do sb lwong phuong
tién ca nhan ting theo nhu ciu cta con ngudi. Theo bao cdo cia T chirc Y t& Thé gidi
(WHO) cong bb nam 2013, mdi nam, trén thé gidi c6 khoang 1,25 triéu nguoi chét vi tai
nan giao thong, trung binh mdi ngay khoang 3.400 nguoi chét vi TNGT trén dudng bo.

Tai Viét Nam, tinh hinh tai nan giao thong cling v6 cung nghi€ém trong. Pho thu
tuéng Nguyén Xuan Phic khi noi vé tinh trang tai nan giao thong phai thét 1én rang,
nhiéu nudc dang xdy ra chién tranh trén thé gidi cling khong c6 nhiéu ngudi chét nhu &
nude ta. S6 liéu tir Uy ban An toan giao thong qudc gia cho thiy trong nam 2014, ca nudc
xdy ra 25.322 vy tai nan, lam chét 8.996 nguoi, b1 thwong 24.417 nguoi. Riéng tai
TPHCM d3 xdy ra 2.587 vu TNGT tir it nghiém trong trd 1én, 1am chét 2.435 ngudi va
lam 1.186 nguoi bi thuong. Trung binh mdi nam trén dia ban thanh phd xdy ra 952 vu,
lam 811 ngudi chét va 1am 395 ngudi bi thuong.

Trong qué trinh nghién ctru dic diém phan b TNGT trén pham vi toan cau dua
trén tiéu chi mirc thu nhap, cac nha khoa hoc di thiy ring cic nudc c6 mic thu nhap
trung binh c6 ti 18 ngudi chét do TNGT cao nhat (20,1 ngudi chét/100.000 dan), thip nhat
1a cac nude co6 mirc thu nhép cao (8,7 ngudi chét/100.000 dan), trong khi ti 16 nguoi chét
do TNGT trung binh trén thé giéi hién 1a 18 ngudi chét/100.000 dan. Trén thyc té cac
nude cd murc thu nhap trung binh c6 sb luong phuong tién giao thong chiém 52% tong sb
toan cau, con cac nudc c6 mirc thu nhap cao chiém 47%, nhu vdy sd lugng gin ngang
nhau. Piéu d6 cho thay, s6 ngudi chét do TNGT khong ti 18 v6i s6 luong phuong tién ma

do cac nguyén nhan quan trong khac nhu: trinh d6 dan tri, hiéu biét luat giao thong, ¥



thirc tham gia giao thong va két cAu ha tang giao thong, d6 tudi, nghé nghiép, loai phuong
tién.

Chinh vi vay luan vin véi dé tai “Nghién ciru 4p dung mang neuron nhan tao phuc
vu bai toan nhan dang trong GIS ” da di sau nghién ctru va &p dung mang neural nhan tao
cung voi cong nghé GIS nham xay dung hé thdng gitp cac nha quan 1y nhan dang duoc
cac vu TNGT tai thanh phé H6 Chi Minh (TPHCM) mét cach nhanh chéng, hiéu qua ma
chi phi thap dé tir d6 cac nha quan Iy c¢6 thé nim bat va dé ra phuong hudng cling nhu ké
hoach giam thiéu, tng phé véi tinh hinh TNGT hién nay. Pong thoi ung dung cua dé tai
c6 thé gitip nguoi dan nhan thay mdi lién hé giita cac nguyén nhan xay ra TNGT.

1.2 Muc tiéu ciia dé tai
** Muc tiéu chung
Str dung mang neuron nhan tao dé nhan dang tai nan giao thong tai TPHCM.
< Muc tiéu cu thé

— Phan tich dic diém khong gian cac vu TNGT.
— Panh gia sai s6 sau khi chay mang neural.
— Tim cau hinh mang pht hop véi bo dix liéu TNGT tai TPHCM.

1.3 Két qua mong doi
— Xay dung dugc dir liéu khdng gian va thugc tinh cac vu TNGT tai TPHCM.
— Panh gia duogc kha ning nhan dién dir liu cac vu TNGT tai TPCHM bang

mang neuron nhan tao.

1.4 Pdi twong va pham vi nghién ciu

Thoi gian thyc hién dé tai 1a 3 thang tir ngay 01/03/2016 dén ngay 07/06/2016

Péi tuong nghién ciru cua dé tai 1a cac vu TNGT xay ra tai TPHCM.

Pham vi nghién ctru cua dé tai duoc gigi han tai TPHCM.

1.5 Y nghia khoa hoc va thuc tién
1.5.1 Y nghia khoa hoc

Két qua cua dé tai cung cip co s¢ dé danh gia viéc &p dung tri tué nhan tao va kha

nang khai pha thong tin vao dir liéu TNGT tai TPHCM noi riéng cling nhu dix liéu TNGT



ca nuéc ndi chung trong viéc nang cao kha ning danh gia cac vu TNGT. Ddng thoi xem
xét kha ning phan tich nhan dién cac dang di liéu khac c6 tinh twong déng nhu: Nhan
dang dit liéu cac vu trom cdp, nhan dang dir liéu tinh trang ket xe, nhan dang di liéu
phong chay chira chay.
1.5.2 Y nghia thue tién

Két qua nghién ctu cua dé tai 12 tai liéu tham khao hitu ich cho cac co quan quan
ly trong viéc ang dung cac cdng nghé méi dé nang cao mic d6 hiéu qua trong viéc khai
thac thdng tin cac vu TNGT tai TPHCM.



CHUONG 2
TONG QUAN PE TAI

2.1 Khai quat khu vwe nghién ciru

2.1.1 Vi tri dia Iy
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Hinh 2.1: Ban @6 ranh giéi hanh chinh TPHCM

Thanh phé H6 Chi Minh nam trong toa d6 dia ly khoang 10° 10° — 10° 38’ vi d6

bic va 106° 22° — 106° 54° kinh d¢ déng. Thanh phd HS Chi Minh giap 6 tinh gdbm:
— Phia Bic giap tinh Binh Duong
— Tay Bac giap tinh Tay Ninh
— Pong va Pong Bic giap tinh Pong Nai
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— Dbong Nam giap tinh Ba Ria -Viing Tau

— Tay va Tay Nam giap tinh Long An va Tién Giang.

Thanh phé cach tha d6 Ha Noi gan 1.730km dudng bo, nam & nga tu qudc té gitra
cac con duong hang hai tir Bic xudng Nam, tir Béng sang Tay, 1a tim diém cua khu vyc
Pong Nam A. Tinh theo dudng chim bay thi trung tdm thanh phé céch bd bién Pong 50
km, san bay quéc t& Tan Son Nhét cich trung tdm thanh phé 7km, chiéu dai caa thanh
phd theo huéng Tay Bic — Pong Nam khoang 100 km va chiéu ngang noi rong nhit 1a
hon 40 km.

Thanh phé HO Chi Minh gém c6 bon diém cuyc:

— Cuc Bic la x4 Phi My Hung, huyén Cu Chi.

— Cuc Tay la xa Thai My, huyén Cu Chi.

— Cuyc Nam la xa Long Hoa, huyén Can Gio.

— Cuc Dong 1a x4 Thanh An, huyén Can Gio.

2.1.2 Tinh hinh tai nan giao thong tai TPHCM

Theo s6 liéu thong ké ctia Phong Canh st giao thong duong bd, dudng sit Cong
an thanh phé HO6 Chi Minh, trong ba nam (tir 2011 dén 2013) trén dia ban thanh phd da
xay ra 2.587 vu TNGT tir it nghiém trong trd 1én, 1am chét 2.435 ngudi va lam 1.186
ngudi bi thuong. Trung binh mdi niam trén dia ban thanh phd xay ra 952 vu, lam 811
ngudi chét va lam 395 ngudi bi thuong.

Trong 10 thang d4u nam 2015 trén dia ban TPHCM da xay ra 3.050 vu tai nan giao
thong, 1am bi thuong 2.657 nguoi va 596 ngudi chét. nguyén nhan giy ra tai nan giao
thong trong 10 thang dau nam chi yéu do lai xe co gidi luu théng khong dung phan
duong gy ra 113 vu, ddi twong gay ra tai nan phan 16n 1 xe 2 banh gin may véi 480 vu
chiém 75%.

Va tinh dén quy 1 nim nay toan thanh phd xay ra 823 vu TNGT. Cic vu tai nan
nay lam 199 nguoi chét, ting 15 nguoi (twong duong mirc ting 8,15%), lam 664 nguoi bi

thuong (giam 21,33% so voi cung ky nam ngoai). C6 10 quin, huyén giam duoc s6 ngudi
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chét vi TNGT; 11 quan, huyén ting sd ngudi chét vi TNGT, trong d6 dang ngai nhit 1a &
dia ban quan 5 va quan Tan Binh vi ¢¢ tinh hinh TNGT téang cao.

Theo két qua phan tich cho thay:

— Dja ban x4y ra tai nan: TNGT x4y ra trén tat ca cac tuyén duong trong d6: Qudc
10: chiém 8% s6 vu, 17% ngudi chét va 13% sb ngudi bi thwong; Tinh 16: chiém
3% sb vu, 5% ngudi chét va 6% sd ngudi bi thwong; Puong ndi thanh: chiém
71% sb vu, 51% ngudi chét va 59% sé nguoi bi thuong; Pudng ngoai thanh:
chiém 10% s6 vy, 19% ngudi chét va 15% sb ngudi bi thuong.

— Doi twong giy tai nan: Pdi twong gdy TNGT rat da dang, trong d6 Xe tai:
chiém 8,38% (téng s6 vu); Xe khach: chiém 1,21%; Xe taxi: 0,52%; Xe buyt:
chiém 1%; Xe dau kéo (container): chiém 1,80%; Xe ba banh, gan mdy:
0,42%; Xe hai banh, gén may: 75,16%; Xe hai, ba banh dap dién: 0,94%; Bo
hanh: 7,66%. Nhu vay, d6i tugng gay ra vu TNGT dudng bo chi yéu 13 xe hai
banh, gan may (75,16%), xe tai (8,38%), bo hanh (7,66%), xe du lich (1,8%)
va xe khach (1,52%).

— Thoi gian xdy ra tai nan: Két qua phan tich cho thiy TNGT trén dia ban thanh
phd xay ra & tit ca cac gid trong ngdy nhung nhiéu nhat vao luc 15h, 18h, 19h,
20h, 21h va 23h; 19h - 23h 1a thoi gian TNGT nhiéu nhat trong ngay, trong d6
18h - 21h mat d6 TNGT xay ra cao nhét; khung gio xay ra tai nan thap nhét 1a
tir 3h dén 5h va tir 7h dén 9h. Thoi diém 6h sing TNGT xay ra nhiéu trong
khung gio nay.

— Do tudi, gidi tinh thuong vong do TNGT: Két qua phan tich cho thdy nam
gidi chét va bi thuong do TNGT chiém ti 1¢ cao, cu thé: Chét do TNGT:
nam gigi chiém 83%, nit gii chiém 17%; Bi thuong do TNGT: nam gidi
chiém 79%, nit giéi chiém 21% .

— Do tudi thuong vong chiém ti 1& cao nhat 1an luot 1a: tir 25 - 30 tudi (chét chiém
17,12%, bi thuong chiém 15,04%), tir 31 - 40 tudi (chét chiém 16,23%, bi thuong
chiém 42,30%), tir 19 - 24 tudi (chét chiém 15,06%, bi thuong chiém 15,38%), tir



41 - 50 tudi (chét chiém 13,36%, bi thuong chiém 10,25%), tir 51 - 60 tudi (chét
chiém 10,29%, bi thuong chiém 6,2%) va trén 60 tudi (chiém 9,32%, bj thuong
chiém 6,66%).

Diéu nay cho thiy, nguoi bi thuong vong do tai nan giao thong chiém ti 1& cao chu
yéu 13 thanh nién, nguoi trong d6 tudi lao dong va du do tudi cip gidy phép 1ai xe mo to
va 0 t6 theo luat dinh.

2.2 Tri tu¢ nhan tao
2.2.1 Pinh nghia vé tri tué nhén tao

Khai niém tri tué nhan tao (Artificial Intelligence- viét tat 1a AI) duoc hiéu mot
cach don gian, tri tu¢ nhan tao la mot linh vyc ctua khoa hoc va cong ngh¢ nham lam cho
may c6 nhiing kha nang tri tué ctia con ngudi nhu: biét suy nghi va lap luan dé giai quyét
van dé, biét giao tiép do hiéu ngdn ngit va tiéng noi, biét hoc va tu thich nghi, ...

Mot vai dinh nghia khac nhau vé tri tué nhan tao:

— Bellman (1978) dinh nghia: Tri tu¢ nhan tao la ty dong hoa cac hoat dong phu
hop vé6i suy nghi con ngudi, chang han cac hoat dong ra quyét dinh, giai bai
toan..

— Rich va Knight (1991) cho rang tri tué nhén tao 1a linh vuc nghién ciru dé 1am
cho may tinh 1am dugc nhitng viéc ma con ngudi dang lam t6t hon.

—  Winston (1992) cho rang tri tué nhan tao 14 linh vuc nghién ciru cac tinh toan

dé may co thé nhan thc, 1ap luan va tac dong.

AL-eZ -

ARTIFICIAL INTELLIG ENCE Knowledge Inference
(dai sd, théng k&, (logic toan hoc, ...)
todan hoc rdi rac, ...)

Hinh 2.2: Thanh phin ciia tri tué nhén tao
(Nguén: Hé T Bio - Phong thi nghiém Phwong phdp lugn Sédng tao Tri thirc Vién
Khoa hoc va Cong nghé Tién tién Nht bdn)



2.2.2 Lich sir vé tri tu¢ nhin tao
Vao thang 10 ndm 1950, nha bac hoc ngudi Anh Alan Turing d3 xem xét van dé
“liéu may c6 kha nang suy nghi hay khong?” (I propose to consider the question, “Can
machines think?”) [5]. Dé tra 151 cau hoi nay, ong dd dua ra khai niém "phép thur bit
chudce" (Imitation test) ma sau nay ngudi ta goi la “phép thir Turing” (Turing test) Phép
thir dugce phat biéu dudi dang mét tro choi. Theo d6, c6 ba dbi twong tham gia trd choi
(g6m hai ngudi va mot may tinh). Mot nguoi (nguoi thim van) ngdi trong mot phong kin
tach biét v4i hai dbi tuong con lai. Nguoi nay dat cac cau hoi va nhan cac cau tra 101 tu
nguoi kia (nguoi tra 101 tham van) va tir may tinh. Cudi cing, néu nguoi tham van khong
phan biét dugc cau trd 161 nao 1a cua nguoi, cau trd 161 nao la cua may tinh thi lac do co
thé n6i may tinh da c6 kha ning "suy nghi" gidng nhu nguoi.
Nhu vay lich str Al ¢ thé dugc tom gon trong 3 giai doan: [7]
—  Giai doan mot (1950-1965): Cac cong trinh nghién ctu caa ho duoc Bo Québc
Phong My tai tro va ho day lac quan vé tuwong lai caa bo modn méi nay
(Chuong trinh choi co cua Samuel, Chuong trinh 1y luén logic cua Newell &
Simon, Chuong trinh chitng minh cac dinh ly hinh hoc cua Gelernter.).
— Giai doan hai (1965 - 1975): Tap trung vao viéc biéu dién tri thirc va phuong
thirc giao tiép gitra ngudi va may tinh bang ngdn ngir ty nhién. Giai doan ba
(tir 1975): Tri tué nhan tao dan tro thanh mot nganh cong nghiép. Cac hé thong
va cac chuong trinh trong linh vyc nay da dugc dung trong thuong mai va

mang lai lgi nhuan cho nguoi sir dung.
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Hinh 2.3: Chiang dwong cuaa tri théng minh nhan tao

(Nguén: Hé T Bio - Phong thi nghiém Phwong phdp ludn Sédng tao Tri thive Vién

Khoa hoc va Cong nghé Tién tién Nhit bdn)

2.2.3 Cac linh vuc caa Al [10]

Lap luan, suy dién rong: Suy dién logic, rat ra két luan tir nhitng gia thiét da
cho.

Hoc may: Nghién cau vé kha nang hoc caa may tinh ma khong can phai lap
trinh twdng minh ngay tir dau.

Xt ly ngébn ngir tu nhién: Ung dung dua trén ngdn ngir ciia con nguoi: Nhan
dang tiéng n6i, nhan dang chir viét, dich tu dong, tim kiém théng tin.

Robot: Ché tao robot d6i phé va do tim cac nan nhan trong tham hoa, xe tu 14,

robot phu vu.

2.2.4 Cac thanh tuu cua Al
Ngay 11/05/1997, siéu may tinh Deep Blue cua IBM da danh bai dai kién tudng co

vua nguoi Nga, Garry Kimovich Kasparov.
Ngay 31/10/2000, Honda cho ra mit robot thong minh tén ASIMO c6 thé budc

chéo, nhay mua, leo cau thang, ding mét chan tién va lui... dac biét c6 thé thuc hién cac

cu chi, biéu 1 giong nhu con nguoi: khoc, tirc gian, vui mung, ngac nhién.

Tu 9 — 15/03/2016, AlphaGo ctuia Google da danh bai duong kim v6 dich co vay

thé gidi Lee Se-dol sau 5 van d4u tai Seoul, Han Qudc.



2.3 Mang noron nhan tao (Artificial Neural Network)
2.3.1 Gidi thiéu mang No-ron

Mang No-ron nhan tao (ANN) 1a mét tap hop cac phan tir xir Iy don gian duoc két
ndi voi nhau. Mdi phﬁn tor xu 1y nay chi co thé thuc hién duge mot thao tac tinh toan nhé,
nhung mot mang ludi cac phan tir nhu vay c6 mot kha ning to 1on hon nhiéu. Mang No-
ron nhan tao dugc nghién ctru trén co sé bo nao con nguoi.

e B0 nao con nguoi

Bo ndo cua ching ta bao gom khoang 100 ty don vi xir Iy lién két nhau dé tao
thanh mang ludi xur ly théng tin ma ta goi 1a cac No-ron than kinh. M&i no-ron hoat dong
nhu mot bo xir 1y don gian. Chinh sy twong tac khong 10 giira tat ca céc té bao nay cing
véi qua trinh xtr ly song song cua ching tao nén kha nang tuyét voi cua bo ndo

C4c soi nhanh 14 cac ong phan nhanh nhu canh cay tir than no-ron, chdng tiép nhan
tin hiéu tir bén ngoai.

Than no-ron chira nhan va cac cau tric khac, hd tro qué trinh xa Iy héa hoc va san
Xuat ra chat dan truyén than kinh.

Soi truc 1a mot éng dic biét dan truyén tin hiéu dén cac no-ron khéc, co quan phan
ung (van dong) hoac vung dém. Cac soi truc di chung vaéi nhau thanh tirng bo goi 1a day
than kinh.

Khu vuc két thic cua soi truc tiép xtc cac soi nhanh cua no-ron khac duoc goi 1a

xi-nap.

10
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Hinh 2.4: Céu tao ciia té bao noron sinh hoc.
(Nguon: Pham Thi Hoang Nhung — Khoa Céng nghé thong tin - Pai hoc Thiiy Li)
e Mang no-ron nhin tao
Nam 1943, Warren McCulloch va Walter Pitts dua ra mdt mo6 hinh don gian cac
no-ron nhan tao. Pay ciing chinh 1a budc khai dau lich st cia ANN. Cho toi tan ngay
nay, md hinh nay van dugc xem nhu 13 nén tang cho hau hét cac ANN. O day, cac no-ron
duoc goi la cac Perceptron. [13]

No-ron nhan tao co ban

X0y, 6,
e i,
X; i @ﬂi} gfaj) L& o

X n
H

- @= wixi+6
fml

z=glap

Hinh 2.5: Céu tao clia noron nhan tao
(Nguén: Tran Dirc Minh, Ludn van tot nghiép cao hoc, Ha Ngi, 12/2002)
Trong do:
X; : cac dau vao

W;; : cdc trong sO twong ung voi cac dau vao
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0; : A Iéch (bias)

3; : dau vao mang (net-input)

z;: dau ra ctia noron

g(x): ham chuyén (ham kich hoat).
Trong mot mang noron c6 ba kiéu don vi:

— Céc don vi dau vao (Input units), nhan tin hiéu tir bén ngoai;

— Céac don vi dau ra (Output units), gui dit liéu ra bén ngoai;

— Céac don vi an (Hidden units), tin hiéu vao (input) va ra (output) caa né nam

trong mang.

M&i don vi j c6 thé c6 mot hodc nhiéu dau vao: X, Xy, X,, ... Xn, nhung chi c6 mot
dau ra zj. Mot dau vao téi mot don vi c6 thé 1a dir liéu tir bén ngoai mang, hodc dau ra cua
mét don vi khac, hodc 1a du ra cta chinh no.

2.3.2 Ham xir ly

Dé chay cac dit liéu trong mang budc phai c6 cac ham xtr Iy. Ham thuc hién nhiém
vu nay goi 13 ham két hop. Trong phan 16n cdc mang noron, ching ta gia st ring mdi mot
don vi cung cap mot bo cong nhu 1a dau vao cho don vi ma nd cd lién két. Tong dau vao
don vi j don gian chi I tong trong sé cua cac dau ra riéng 1é tir cac don vi két néi cong

thém ngudng hay do léch (bias) 8j :

n
aj = Zwi]‘Xi‘l‘ 6]
i=1

Truong hgp wj; > 0, noron dugce coi la dang & trong trang thai kich thich. Tuong tu,
néu nhu wj; < 0, noron ¢ trang thai kiém ché. Ching ta goi cac don vi véi luat lan truyén
nhu trén 13 cac sigma units. Phan 16n cac don vi trong mang noron chuyén net input bang
cach st dung mgt ham vo hudng goi 1a ham kich hoat, két qua cia ham nay la mot gia tri
goi 1a mtre d6 kich hoat ctia don vi. Cac ham kich hoat thuong bi ép vao mot khoang gia
tri xac dinh. Cac ham kich hoat hay duoc stir dung la:

e Ham dong nhét (Linear function, Identity function )
g(x) =x
12



Neéu coi cac dau vao la mdt don vi thi chiing s€ stir dung ham nay. P61 khi mot hang

s0 dugc nhan voi net-input dé tao ra mot ham dong nhat.

— |

Hinh 2.6: P thi ciia ham dong nhat
(Ngudn: Tran Ptc Minh, 12/2002)

e Ham budc nhi phén (Binary step function, Hard limitfunction)
Ham nay ciing duoc biét dén vai tén "Ham ngudng". Pau ra cua ham nay duoc

gidi han vao mot trong hai gia tri:

gx) ={

Dang ham nay dugc st dung trong cac mang chi c6 mot 16p. Trong hinh v€ sau, 0

1, néux < 0
0, néux >0

duoc chon béng 1.

g(x)
]
‘ X
1 0 1 2 3

Hinh 2.7: Po thi cia ham bwdée nhi phan
(Nguon: Tran Pirc Minh, 12/2002)
e Ham sigmoid (Sigmoid function (logsig))
1
1+ e

Ham nay dac bi¢t thuan loi khi sir dung cho cac mang duoc huan luyén (trained)

gx) =

boi thuat toan lan truyén nguoc, bdi vi nd dé 1éy dao ham, do do co thé giam dang ké tinh
toan trong qua trinh huan luyén. Ham nay duogc tmg dung cho cac chuong trinh tng dung

ma cac dau ra mong muodn roi vao khoang [0,1].
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Hinh 2.8: P thi ciia ham Sigmoid
(Ngudn: Tran Pirc Minh, 12/2002)
e Ham sigmoid ludng cuc (Bipolar sigmoid function (tansig))
1—e*
1+ e7*
Ham nay c6 cé4c thudc tinh twong ty ham sigmoid. N6 lam viéc t6t d6i voi cac tng

gx) =

dung c6 dau ra yéu cau trong khoang [-1,1].

(XN X RN R N] SN NREIRIRIRIIRRROIRRRDS

Hinh 2.9: P6 thi ciia ham sigmoid ludng cwe
(Ngudn: Tran Ptc Minh, 12/2002)
2.3.3 Chon 16p 4n
e Solép an
Vé 1y thuyét khong c6 1y do nao sir dung cac mang c6 nhiéu hon hai 16p an. Nguoi
ta da xac dinh ring d6i v6i phan 16n cac bai toan cu thé chi can st dung mot 16p an cho
mang 1a du dé giai quyét. Cac bai toan sir dung hai 16p an hiém khi xay ra trong thuc té.
Ngoai ra, viéc huan luyén mang thuong rat cham khi ma sé 16p an sir dung cang nhiéu. Ly
do sau day giai thich cho viéc sir dung cang it cac 16p an cang tot 1a:

— Phan Ién céc thuat toan luyén mang cho cac mang noron truyén thang déu dua
trén phuong phéap gradient. Cac 16p thém vao s& thém viéc phai lan truyén cac
15i 1am cho vector gradient rat khéng 6n dinh.

— S6 céc cyc tri dia phuong ting 1én rat 16n khi ¢ nhiéu 16p an va xac suat kha

cao la ching ta s& bi tic trong mot cuc tri dia phwong sau rat nhiéu thoi gian
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lip, khi d6 s& ta phai bat dau lai.
— V& tong thé, nguoi ta cho rang viéc dau tién 12 nén xem xét kha niang st dung
mang chi c6 mot 16p an. Néu dung mot 16p an véi mot sé luong 16n cac don
vi ma khéng c6 hiéu qua thi nén sir dung thém mét 16p an nira vi mot sd it
cac donVi.
e S6 noron trong l6p 4n
Mot van dé quan trong trong viéc thiét ké mot mang la can ¢6 bao nhiéu noron
trong 16p an. Str dung qua it noron c6 thé dan dén viéc khong thé nhan dang duoc cac tin
hiéu day du trong mot tap dir liéu phirc tap. St dung qua nhiéu noron sé ting thoi gian
luyén mang. Sd luong tot nhat cia cac don vi 4n phu thudc vao rat nhiéu yéu td - s6 dau
vao, dau ra cia mang, s6 trudng hop trong tdp mau, do nhiéu cua dit liéu dich, do phuc
tap cua ham 161, kién trtc mang va thuit toan luyén mang.
Co rat nhiéu cach dé lua chon s6 don vi trong cac lop an chéng han
nam giita khoang kich thuéc 16p vao, 16pra
m € [t,z]
2(t+2)
=—3
m < 2t
m= Vtz
Trong do:
m: S6 noron 16p an
t: SO 16p dau vao
z: S6 10p dau ra
Céc luat nay chi co thé duoc coi nhu 1a cac lua chon thd khi chon lua kich thudc
clia cac 16p. Chiing khong phan anh dugc thyc té, boi 18 chung chi xem xét dén nhan t6
kich thudc dau vao, dau ra ma bé qua cac nhdn td quan trong khac nhu: s truong hop
dua vao huin luyén, @6 nhiéu & cac dau ra mong mubn, do phtrc tap ctia ham 15i, kién trac
clia mang (truyén thang hay héi quy), va thuit toan hoc.
Trong phan 16n céc truong hop, khong c6 mot cach dé co thé dé dang xac dinh
15



duge sb tdi vu cac don vi trong 16p 4n ma khong phai luyén mang st dung sb cac don vi
trong 16p an khac nhau va du béo 18i tong quat hoa cua ting lua chon. Cach tot nhat 1a sir
dung phuong phap thir-sai (trial-and-error). Trong thuc té, co thé sir dung phuong phap
Lua chon tién (forward selection) hay Lya chon lui (backward selection) dé xac dinh sb
don vi trong 16p an.

2.3.4 Giai thuit lan truyén nguoc.

DPén thoi diém hién tai, dd c6 rit nhiéu dang Mang No-ron khéac nhau duogc dé ra.
Va do boi dugc nghién ctru rong rai trong nhiéu nganh khoa hoc (Khoa hoc may tinh, Ki
thuat dién tu, sinh hoc va tam 1y hoc) nén mang no-ron mang nhiéu tén goi khéc nhau, vi
nhu Mang no-ron nhan tao (Artificial Neural Networks ANNs), M6 hinh két ndi
(Connectionism or Connectionist Models), Perceptron da 16p (Multi-player Perceptrons
MLPs) va xir ly phan tan song song (Parallel Distributed Processing PDP).

Céc mang noron truyén thang nhiéu 16p duoc luyén bang phuong phap hoc c6
théy. Phuong phap nay can ban dya trén vi¢c yéu cau mang thuc hién chlrc ndng cua no
va sau do tra lai két qua, két hop két qua nay véi cac ddu ra mong mudn dé diéu chinh cac
tham sd ctia mang, nghia 13 mang s& hoc théng qua nhiing sai s6t cia n6

e MO ta thuat toan
Ta s& st dung dang tong quat ctia mang noron truyén thang nhiéu 16p. Khi d6, dau

ra ciia mot 16p tro thanh dau vao cua 16p ké tiép. Phuong trinh dwogc thé hién nhu sau:

aM*l = gm+l ym+dam oy ym+ly him=0,1, .., M- 1,
Trong d6 M 1a s6 16p trong mang. Cac noron trong 16p thir nhat nhan céc tin hiéu
tor bén ngoai:
a’=p
Chinh 13 diém bat ddu ctia phuong trinh phia trén. Dau ra cua 16p cudi cing dugc
xem |a dau ra ciia mang;
a=a"
Dbi v6i mang noron truyén thang nhiéu 16p, 16i khong chi 1a mot ham cia chi cac

trong sb trong 16p an, do vdy viéc tinh cac dao ham timg phan nay 1a khong don gian.
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Chinh vi 1y do d6 ma ta phai sir dung luat xich dé tinh. Va két qua cua thuat toan giam
theo hudéng dugc biéu dién nhu sau:
wit(k+1) =w (k) - as"al*"!
b"(k +1) = bj"(k) — as/"
O dang ma tran s la:
wmnk+1) = Wm(k) — as™(@™ )"
b™(k+1)= b™(k) — as™
Bay gio ta can tinh toan ndt ma tran do nhay cam s". Dé thyuc hién diéu nay can sir
dung mét 4p dung khac cua luat xich. Qua trinh nay cho ta khai niém vé su lan truyén
nguoc boi vi né mo ta mbi quan hé hdi qui trong d6 do nhay cam s™ duoc tinh qua do

m*1cua lop m+1. Dé din dén quan hé do, ta s& sir dung ma tran Jacobian. Va

nhay cam s
két qua duoc biéu dién nhu sau:
st = =2(t; — a)fM (/)
Biéu dién dudi dang ma tran:
sM = =2f"n")(t - a)
2.3.5 Dirng qua trinh huén luyén va danh gia sai s6 mang

Qua trinh huén luyén mang no-ron co thé duge durng lai khi mang co thé nhén ra
tat ca cac mau hodc dap tmg dugc muc sai s6 hay yéu cau cu thé. Ta c6 thé udc luong
tong sai s6 ctia mang bang cach cong don cac sai sé ctia mdi 1an huan luyén.

N6i cach khac, mang no-ron tiép tuc qua trinh huan luyén tit ca cac mau lip di lap
lai cho dén khi tong sai s6 giam dudi mot gia tri dich dinh trude rdi dimg. Khi tinh toan
tong sai s0 cho diéu kién ding ciia mang, can chuyén céc sai sd vé gia tri duong.

Sau khi mang no-ron dugc huén luyén, nd s€ c6 kha nang nhan ra dugc khong chi
cic miu vi du hoan thién ma con ¢6 thé nhan dang cac mau bi 18i, nhidu. Thue té, ta cd
thé chu dong thém vao tdp mau huan luyén cac mau nhidu dé cai thién kha nang khang 15i
cua mang. Qua trinh dao tao s€ hiéu qua hon néu cac mau ap dung cho viéc huin luyén

dugc sap xép theo thir tw ngiu nhién.
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Hinh 2.10: Panh gi4 sai s ciia mang neuron sau khi huan luyén

(Nguon: Tran Dirc Minh, Ludn van tét nghiép cao hoc, Ha Ngi, 12/2002)

Khi mang no-ron duoc huin luyén déy du, sai s6 tap hop 1€ s€ dat cuc tiéu. Khi
mang bi huan luyén qua mirc, gia tri sai sO cua tap hop 1¢ bat dau ting dan, va khi do,
mang no-ron nay s&é mat dan kha ning xu 1y cac dir liéu nhidu.

2.3.6 Van dé ciia mang lan truyén ngwoc

Mang lan truyén nguoc c6 nhiéu van dé can dugc quan tam. Van dé duoc biét dén
nhiéu nhat 1a “Cuc tiéu cuc bo”, xay ra do giai thuat luén ludn tim céach diéu chinh trong
s6 dé giam gia tri sai s6. Nhu d6i lac gia tri sai s6 can phai ting & mot khu vuc cuc bo dé
dam bao qua trinh giam toan cuc va giai thuat bi méc ket, dung lai khi sai s6 chua phai la
cyc tiéu mong mudn.

Khi mang tré nén 16n hon, ta s& phai d6i mat voi nhiéu van dé hon nhung hau hét
déu c6 thé giai quyét bang cach khai tao lai trong s6 cia mang. Va hién nay ciing di co
nhiéu dang khac nhau cua giai thuat lan truyén nguoc duoc phat trién dé giai quyét cac
van dé nay.

Uu diém ctua mang sir dung giai thuat lan truyén nguoc 1a kha ning nhan dang
mau. Cac mau dugc trinh dién truc tiép cho mang dugc xac dinh vi tri trén ludi 6 vuong
va ding kich thudc. Nhuoc diém trong nhan dang miu cia no 1a kha niang xir Iy cic mau
trong cac quan canh hon loan nhur nhan dang khuén mit trong dam dong hay 1 ki tu trong
mot trang in. Do d6, chung ta s& phai can tién xt 1y dir liéu dé c6 duoc dinh dang chuan

trudce khi 4p dung cho mang.
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2.3.7 Cac nghién ctru da thuc hién

Hién nay trén thé gi6i viéc str dung tri thong minh nhan tao cu thé 1a mang neuron
nhan tao va thuéat toan lan truyén nguoc dugc thuc hién kha nhiéu trong cac van dé:

Phi cong tu dong, gia lap dudng bay, cac hé thong diéu khién 14i mdy bay, b phat
hién 161, cac hé théng dan duong tu dong cho 6 td, cac bg phan tich hoat dong cua xe,
dinh vi - phat hién vii khi, do muc ti€u, phat hién ddi tuong, nhan dang nét mat, cac bo
cam bién thé hé mai, xtr 1y anh radar, du doan ma tuan ty, so d6 chip IC, diéu khién tién
trinh, phan tich nguyén nhan hong chip, nhan dang tiéng ndi, md hinh phi tuyén,. ..

Dic biét mang neuron nhan tao dugc ap dung trong van dé tai nan giao thong da
dugc nhiéu bai bao khoa hoc trén thé gidi (Thai, Negeria,...). Dién hinh nhu:

— Miao M. Chong, Ajith Abraham, Marcin Paprzycki da sy dung k¥ thuat ANN va
Cay quyét dinh dé danh gia dir liéu cac vu tai nan giao thong nam 1997 tai khu
vuc trung tam Florida, M¥. Muc tiéu cua nghién ciru nham cai thién chinh xac hon
cac du bao vé TNGT, tién dén phat trién mot mé hinh du bao céc yéu té anh huong
nghiém trong dén chan thuong trong cac vu TNGT. [18]

— Francisca Nonyelum Ogwueleka, Toochukwu Chibueze Ogwueleka, L. Fernandez-
Sanz d3 tién hanh nghién ciu ap dung ANN vao du doan TNGT duong b tai cac
nuéc dang phat trién dién hinh 1a tai Nigeria bang cach st dung dit liéu tir nim
1998 dén 2010. B4o céo di sdu vao phan tich cac 18i trong cac vu TNGT chu yéu
lién quan dén con nguoi. Muc dich 1a so sanh, 1ap md hinh va du b4o TNGT dé tur
d6 cung cap cho chinh phu Nigeria thong tin can dé dua ra bién phép giai quyét
phu hop. [15]

— Vao thang 5 nam 2010, F. Rezaie Moghaddam, Sh. Afandizadeh, M. Ziyadi da dua
ra bao cao nghién ctu wng dung mang ANN dé du doan cac vu TNGT nghiém
trong. Thong qua viéc thu thap 2889 thong tin vu TNGT trong nam 2006 dé thanh

14p m6 hinh mé ta, dit doan cac yéu té anh huong 16n dén cac vu TNGT. [14]
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2.4 Phan tich hoi quy twong quan
2.4.1 Phwong trinh héi quy

Phuong trinh hdi quy c6 dang:

Y=o+ Xy + B2Xo +... BiXk

Trong do:

— o 1a hé sd ty do.

— B1Bo.. Bk 12 hé so hoi quy.

— Y Ia bién phu thuoc.

— Xy, X,... X, 1a bién doc lap.

2.4.2 Hé s6 xac dinh R?

Hé sb xac dinh R? (Coeffocient of determination) (don vi: %) 1a mot trong cac chi
tiéu dung dé danh gia mic do6 phu hop ciia cac mo hinh thé hién mai lién hé twong quan
tuyén tinh, hé s xac dinh chinh 14 binh phuong cua hé sé twong quan. La ty 1& (hoic %)
cua su bién dong cua bién phu thude Y dugc giai thich boi cac bién doc lap X;

SSR SSE

1- == (0<R*<1)
SST SST

R? =
Trong do:
— SSE =YY", e?: Tong binh phuong sai sb.
— SSR=Y"_(y; — ¥)? : Tong binh phuong hoi quy.
— SST=Y".[e? + (y; — )?] : Tong binh phwong tong cong.
Gia tri R? thuong dugc tinh béng % va cach danh gia mbi lién hé tir hé sb xac dinh
nhu sau:

Bang 2.1: Bang danh gia mirc do twong quan

Gia tri Mtrc d§ tuong quan

R*<10% Tuong quan & muc thap
10% < R* < 25% Tuong quan ¢ muc trung binh
25% < R*<50% Tuong quan kha chéit ché
50% < R* < 80% Tuong quan chit ch&
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80% < R* Twong quan rat chit ch@

2.4.3. Hé s6 twong quan bdi

Hé s6 tuong quan (Corelation Coeffcient) do luong mirc d6 quan hé tuyén tinh
gitra 2 bién, chinh x4c hon 13 quan hé tuyén tinh giita cac bién khong phan biét bién nay
phu thudc vao bién kia

Hé s6 tuong quan boi noéi 1én tinh chat ché caa méi lién hé giira bién phu thudc Y
va cé4c bién doc lap X;.

R=VRZ (-1<R<))
Céc danh gia mdi lién hé tir hé sb trong quan nhu sau:

Béang 2.2: Bang danh gia mai lién hé twong quan

GiatriR Muc do tuong quan
R<0,3 Tuong quan & muc thap
0,3<R<0,5 Tuong quan & murc trung binh
0,5<R<0,7 Tuong quan kha chat ché

0,7<R <09 Tuong quan chat ché
0,9<R Tuong quan rat chit ché

2.5 Ngon ngir Python
2.5.1 Python la gi

Python 1a mot ngon ngir 1ap trinh thong dich (interpreted), tirc 1a ngoén nglr khong
can phai bién dich mot lan ra file chay ma doc code dén dau chay dén d6 do Guido van
Rossum tao ra nam 1990. Python hoan toan tao kiéu dong va dung co ché cip phat bo nhé
tu dong, do vay nd tuong tu nhu Perl, Ruby, Scheme, Smalltalk, va Tcl.

Theo danh gia cua Eric S. Raymond, Python 13 ngdn ngit ¢ hinh thirc rit sang sua,
ciu tric rd rang, thudn tién cho ngudi madi hoc 1ap trinh. Céu tric cua Python con cho
phép ngudi str dung viét ma 1énh véi s6 1an gb phim tdi thiéu, nhu nhan dinh cta chinh

Guido van Rossum trong mot bai phong van ong.
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2.5.2 Un, nhuge diém ciia Python

Uu diém

DPuoc biét dén nhu mot ngdn ngir 1ap trinh dé hoc va dé doc.

Thu vién c6 san nhiéu va hd trg manh mé.

manh trong viéc xt 1y céac loai dir liéu chudi, tap hop

Chay trong nhiéu hé thng va nén tang nhu MacOSX, Windows, Linux
Python cung cap giao dién cho tat ca cac co sé dit liéu thuong mai 16n.
C6 thé thém cac module & muc d6 thap dé cac thong dich Python.
Nhuoc diém

Tuy la Python nhanh hon so v4i PHP, nhung lai khong nhanh hon so véi C++,
Java.

Déi v6i ngdn ngir 1ap trinh Python thi khong c6 vong lip do...while va
switch....case.

Python ciing khong c6 cac thudc tinh nhu: protected, private hay public.

2.5.3 Python trong GIS

Esri ciing tich hop cac thanh phan ma& ngudn mé tét nhat trong ArcGIS. Ké tur

ArcGIS 9, phan mém da tich hop Python- mot ngdn ngir lap trinh ma ngudn ma, va trong

ArcGIS 10 di gigi thiéu ArcPy- mot goi Python dé don gian hda va ty dong hoa kich ban
Python.

Fythen ox

=l o]

Python

Open the Python window so you
can execute geoprocessing
commands and scripts.

Hinh 2.11: Chwong trinh Python trong ArcGIS 10.3
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2.6 Phin mém MATLAB
2.6.1 Gi6i thiéu vé MATLAB
Matlab 1a viét tat tir "Matrix Laboratory", dugc Cleve Moler phat minh vao cubi

thap nién 1970, va sau do la chu nhi€ém khoa may tinh tai Pai hoc New Mexico. la phﬁn

mém cung cip modi trudng tinh toan sd va lap trinh, do céng ty MathWorks thiét ké.

MATLAB cho phép tinh toan s véi ma tran, v& d6 thi ham s hay biéu d6 thong tin, thuc

hién thuat toan, tao cic giao dién ngudi dung va lién két v6i nhitng chwong trinh may tinh

viét trén nhiéu ngdn ngir lap trinh khac. Véi thu vién Toolbox, MATLAB cho phép md

phong tinh toan, thyc nghiém nhiéu mé hinh trong thyc té va k¥ thuat.
2.6.2 Chu triic
MATLAB gom 5 phan chinh:

Development Environment: la mot b cac cdng cu gilp ta sir dung cac ham va
tap tin cia MATLAB. N6 bao gom: MATLAB desktop, Command Window, a
command history, an editor, debugger, browsers for viewing help, the
workspace, files, the search path.

MATLAB Mathematical Function Library: tap hop cac ham téan hoc nhu sum,
sine, sb hoc,. ...

MATLAB Language (scritp): ngdn ngir lap trinh bac cao.

Graphics: cac cong cu gilp hién thi dit liéu dudi dang dd thi. Ngodai ra n6 con
cho phép xay dung giao dién d6 hoa.

MATLAB Application Program Interface: b thu vién cho phép ta s dung céac
hirc nang tinh téan cia MATLAB trong chuong trinh C hay FORTRAN.

2.6.3 Dic diém cia MATLAB

La mot ngdn ngit cap cao cho tinh toan sb, hinh dung va phat trién ting dung.
N6 ciing cung cip mot moi trudng twong tac tham do lip di lap lai, thiét ké va

giai quyet van de.
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Cung cip cac thu vién 16n cac chic ning toan hoc cho dai sb tuyén tinh, thong
ké, phan tich Fourier, loc, tdi vu hoa, hdi nhap s6 va gidi phuong trinh vi phan
thuong.

Cung cip duogc xdy dung trong d6 hoa dé hinh dung dit liéu va cac coéng cu cho
viéc tao ra cac 6 tuy chinh.

Giao dién 1ap trinh MATLAB cung cép cho cac cong cu phat trién dé cai thién
chat lugng ma bao tri va ti da hoa hiéu suat.

N6 cung cap cac cong cu dé xay dung cac (mg dung vdi giao dién tiy chinh do
hoa.

Cung cép cac chirc ning cho viéc tich hop cac thudt toan MATLAB dua véi
cac ung dung bén ngoai va cic ngdn nglt nhu C, Java, .NET va Microsoft

Excel.

2.6.4 Kha nang iung dung cia MATLAB
MATLAB 12 mét b chuwong trinh phan mém 16n danh cho tinh toan k¥ thuat. ta c6
thé dung MATLAB dé:

Ma tran va Mang

V& 2-D va 3-D va d6 hoa
Pai s6 tuyén tinh

dai s6 Equations

Chtic ning phi tuyén tinh
Théng ké

Phan tich dir liéu
Calculus va Differential Equations
Tinh toan s hoc

Hoi nhap

Transforms

Lap duong cong

Cac nganh nghé k¥ thuat duoc Matlab hd trg dic luc:

Xt 1y tin hi¢u va Truyén thong
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Hinh anh va Video Processing
Hé thong kiém soat

Kiém tra va do luong

Tinh toan Tai chinh

Sinh Hoc May Tinh
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CHUONG 3
DU LIEU VA PHUONG PHAP NGHIEN CUU

3.1 Dir liéu thu thap

Ngudn dit liéu bao gém dit liéu khdng gian va dit liéu thude tinh dwoc thu thap tir
Trung tam Ung dung Hé théng Théng tin Dia ly TP.HCM (HCMGIS) va tir mot sé dich
vu ban d6 thé gisi truc tuyén phi loi nhuan nhu OpenStreetMap (OSM), DIVA-GIS.
Théng tin chi tiét dugc mo ta trong bang 3.1 va hinh 3.1.

Bang 3.1: Thong tin céc lép dir liéu sit dung trong bai luan.

STT Tén dix liéu M6 ta chi tiét Nguon - Link

Loai: Shape file
Ranh gidi hanh Hé toa d9: decimal degree (dd) Ngudn: diva-gis
1 chinh 63 tinh Dit liéu dang ving (polygon) thé  Link: http://www.diva-
thanh ca nugc.  hién chi tiét ranh gigi hanh chinh 63 gis.org/gdata

tinh thanh trong ca nuéec.

Loai: Shape file Nguon: OSM

o Hé toa do: decimal degree (dd) Link:
Mang luéi giao ] ]
2 ) Dir ligu dang duong (polyline) bao  http://download.geofab
thong ca nudc. o , _ _ o
gom céac tuyén duong giao thong rik.de/asia/vietnam.ht

trén ca nudc. ml
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Toa dd cac diém
tai nan giao
thong tai
TPHCM

Loai: Excel
Dit liéu bao gom cac théng tin chi
tiét vé cac vu TNGT tai TPHCM

gom:

S6 lwong ngudi bi / gy tai nan.
Qué quan nguoi bi / gay tai nan.
Tudi nguoi bi / gay tai nan.
Phuong tién lién quan.
Thoi gian, dia chi (tén duong,
phuong, huyén, tinh)xay ra tai
nan.

Nguyén nhan xay ra tai nan.

Ngudn: Trung tam
Ung dung Hé théng
Thong tin Dia ly
TPHCM

Thong tin vé cac diém TNGT tai TPHCM xin xem phan phu luc.
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3.2 Phuong phap nghién ctiru

Viéc thyc hién dé tai dugc chia thanh 4 giai doan chinh cy thé nhu sau:

— Giai doan 1: Thu thap, xay dung, xt 1y dir liéu khong gian va thong tin cac vu

TNGT.

— Giai doan 2: S hoa cac toa dd TNGT va danh gia do chinh xac.

— Giai doan 3: Phan tich dit liéu, chon yéu t6 déu vao / ra pht hop va chuyén dit liéu
sang ma nhi phan.

— Giai doan 4: Phan tich mang Neuron dua trén dir li€u da ma hoa va danh gia sai $0.

Trong giai doan 1 dua trén muc ti€u dé tai 1a ap dung mang neural nhan tao dé
nhan dién cac vu TNGT tai TPHCM, vi vay dir li¢u quan trong nhét phuc vu cho bai toan
la dir liéu mo ta chi tiét cac vu TNGT tai TPHCM. Ngoai ra, cac dir liéu khéng gian vé
ranh gidi, giao thong cia TPHCM ciing dugc thu thap nham danh gia d6 chinh xac cia di
liéu TNGT thu thap va thé hién truc quan hoa dir liéu TNGT trén ban d6. Pong thoi xay
dung dir liéu cac vu TNGT da thu thap duogc dé co thé phan tich.

Giai doan 2 tién hanh s6 héa dit liéu va kiém tra do chinh xac cia dit liéu trén
khong gian. Pong thoi tinh toan lai cac diém TNGT bi sai s6t, phan b khong hop 1y vé
mit khong gian dé ¢ thé dwa vao phén tich.

Giai doan 3 duoc thuc hién ngay sau khi dir liéu duoc lwa chon va hoan tat. Vi dit
liéu goc bao gdm rat nhiéu thong tin do d6 can phai phan tich, Iya chon loai thong tin can
thiét nhat cho dé tai tranh bi rdi va qué tai théng tin. Ngoai ra mic du dir liéu da duoc
hoan tit nhung dé phan tich duoc mang Neuron thi budc dit liéu phai nam ¢ dang sb
(number) cu thé hon trong bai phai 1a dang nhi phan 0 va 1 trong khi dit liéu sau khi xay
dung van con chira thong tin chit. Vi viy can dua vao 16p dir liéu giao théng, di liéu ranh
giéi hanh chinh cac quan / huyén, thong tin tir viéc thong ké TNGT trén dia ban thanh ph
va kién thtrc c4 nhan dé phan chia dir 1iéu sang dang 0 va 1 cting nhu lga chon 16p dir li€u
vao / ra cho phu hop.

Giai doan 4 sau khi d@ ma hoa dit liéu sang dang nhi phan 0 va 1, dir liéu s€ dugc

dua vao cong cu MATLAB dé phan tich mang neuron dé 1ay ciu hinh mang va tién hanh
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danh gia sai s6. Dong thoi chay lai lai mang nhiéu lan dé 1iy két qua cau hinh mang phu

hop nhat c6 thé voi bo dir liéu di xay dung trén.

| o tha Chu thich
D iéutut ’P D -1
Di héu
l () Phantich
Xay dung Phﬁp tiph lra chon
dix liéu khong gian véu to phu hop

'

Phén tich moi Xay dung Chay mang,
quan hé khong gian di¥ liéu nhi phan danh gia két qua

Hinh 3.2: So' d6 phwong phap nghién ciru
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CHUONG 4
KET QUA, THAO LUAN

4.1 Giai doan 1

Dir liéu thu thap

Hinh 4.1: Giai doan thu thap dir li¢u

Viéc thu thap, xdy dung, xur 1y dit liéu thu dugc nhitng két qua nhu sau:

— Dt liéu cac vu TNGT tai TPHCM: Thu thép va xay dung b¢ dir li¢u cua 339
vu TNGT gom céc thong tin: Kinh d9, vi do, thong tin ciia ngudi bi / giy tai
nan (tudi, nghé nghiép, gidi tinh, qué quan, phuong tién giao thong, tinh trang),
thoi gian va dia diém xay ra tai nan, s6 lugng nguoi bi / gy tai nan, nguyén
nhan.

— Dir liéu khong gian: Vi pham vi cta bai luan 1a TPHCM do do6 phai tach ranh
gidi hanh chinh va hé thong giao thong cia TPHCM bang cong cu clip. Ngoai
ra hé toa do dit liéu khi thu thap duoc nim & dang decimal degree nén can doi

vé hé toa d0 UTM. Két qua dugc mo ta trong hinh 4.1
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4.2 Giai doan 2

Dt ligu thu thap

Xay dung
dir lieu khong gian

Hinh 4.3: So b xay dung dir liéu khong gian

Sau khi d3 c¢6 duoc toa d6 cua cac diém TNGT, tiép theo s& s6 hoa cac diém nay,
dong thoi dua vao ranh gii hanh chinh TPHCM ciing nhu vi tri cta cac diém nay véi
duong giao thong nham xem xét trudng hop diém tai nan bi 1éch ra khoi ranh gi6i thanh
phé hoic khong nam trén dudng giao thong.

Tuy nhién van dé nadm & chd toa do cac diém TNGT dugc xac dinh thong qua
Google Map dua trén thong tin dugce cung cip vé vi tri xay ra tai nan (s6 nha, tén dudng,
phuong x3, quan huyén) do d6 viéc xac dinh cac diém tai nan c6 nam trén dudng giao
thong hay khong chi ding lai & muc twong ddi, chi xem xét voi cac trudong hop cac diém
tai nan nam léch qua xa cac tuyén dudng moi tién hanh chinh sira. Mic du vdy thong tin
vé toa do véi trén 95% cac diém déu nam trén duong giao thong va chi chinh sira khong
qua 15 diém.

Ngoai ra nham lam cho viéc quan sat, danh gia vi tri cac diém tai nan trén cc con
duong duoc dé dang hon nén mot sé dudng giao thong s& dugc luge bo bét.

Két qua s6 hoa cac vu TNGT dugc mé ta trong hinh 4.2
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4.3 Giai doan 3:

Dt ligu thu thap

Y

Xay dung
dir liéu khong gian
. -

Phin tich moi
quan hé khong gian

Hinh 4.5: So' @6 phan tich mdi quan hé khong gian
Pay 1a giai doan rat quan trong vi dit liéu khi x4y dung khong phai 100% céc
truong dit liéu déu day du thong tin cac vu TNGT, do d6 s& phai loai di nhitng truong dit
lidu nay. Dir liéu con lai gdm céc truong sau:

Bang 4.1: M6 ta dir liéu sau khi chon loc

Tén truong Pinh dang dir liéu Mo ta
_ ) Kinh d6 cac vu TNGT tai
Kinh d6 Decimal Degree (dd)
TPHCM.
Vido Decimal Degree (dd) Vi do cac vu TNGT tai TPHCM.
MBS ta vi tri dia diém cac vu xay
Vi tri Dang chir ra TNGT gdm: Tén duong, tén quan/
huyén, tén tinh.
Gic Dang h,m Thoi gian xay ra cac vu TNGT.
10
(Vi h la gio va m la phat) Vi du: 9h45, 14h
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Sb lugng ngudi bi

tai nan
Phuong tién bi tai
nan
Phuong tién gay

tai nan

Tinh trang nguoi

bi tai nan

Tinh trang nguoi

gay tai nan

Dang number

Dang text

Dang text

Dang text

Dang text

Tong s6 ngudi bi tai nan trong 1
vu tai nan gém chét, bi thuong,

khong bi thuong.

Mo ta, phan loai chi tiét cac loai

xe: xe may, xe khach, xe buyt,...

Mo ta, phan loai chi tiét cac loai
xe: Xxe may, xe khach, xe buyt,...

Mo ta4 tinh trang ctia nan nhan
ngay lic ghi nhan tai hién truong vu
tai nan (chét, bi thwong, khong).

Mo ta tinh trang cuia nguoi gay
tai nan ngay luc ghi nhan tai hién
trudong vu tai nan (chét, bi thuong,
khong).

Ngoai céac loai dir li¢u da néu trén, dé tai con xay dung dir liu dya trén nhiing yéu

to cau tric ha tang giao thong va tan suat xdy ra cdc vu TNGT tai mdi vi tri da xay ra

TNGT theo thoi gian. B¢ lam dugc viéc nay, dé tai can cur theo cac co sé sau

— Cau trac ha tang giao thong: Nhiéu vu TNGT xday ra ngoai viéc do 18i ngudi

diéu khién (thiéu quan sat, y thic kém, chay vuot tde do, say xin) thi con xay

ra do cdu tric giao thong (mat duong gb ghé, dudng gip khuc nhiéu chd, cac

chd giao diém ngd 3, ngd 4, cic giao diém vong xoay, diém giao giita dudng

dan va dudng cao toc / dai 19, tin hiéu giao thong). Tuy nhién nhiéu yéu t6 do

1y khach quan khong thé kiém tra ngoai thyc té nhu cau tric mat duong hay tin

hiéu giao thong do do dé tai chi dya trén vi tri cac diém TNGT va dit liéu giao

thong TPHCM dé phan tich va xay dung dit liéu. Dit liéu dugc mo ta trong

hinh 4.4
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1217000

— Téan suit cac vu TNGT (Tinh 1ap lai): Nhiéu vi trf TNGT xay ra c6 tinh lap lai
trong mot khoang thoi gian nhat dinh, khong can thiét ngay dung vi tri cii ma
c6 thé xay ra cach vi tri dd xay TNGT trudc d6 khoang 30m, 50m. Do d6 dé tai
s€ dua trén dir li¢u khong gian dé xac dinh nhitng vu TNGT xay ra 1ap lai
nhiéu 1an (trén 2 13n) tai 1 vi tri. ¢ 1am tang d6 chinh xac hon va ciing nhu dé
tang tbc do phan tich cac vu TNGT c¢¢ tinh lap lai, dé tai sé tao vung dém cho
cac vu TNGT véi ban kinh 25m, sau d6 tim kiém nhiing vu tai nan c6 ving
dém bi trung lép nhau. Tt d6 s€ chon ra nhitng vu TNGT c6 tinh lap lai. Két

qua dugc mo ta trong hinh 4.5

(=

1210000

BAN DO TAI NAN GIAO THONG TAI CAC VI TRi GIAO CAT TAI TPHCM
@

N

1203000

Chu thich
s TNGT tai diém giao cat
s TNGTtai TPHCM

Giao théng TPHCM
£'J Ranh gi¢i quan TPHCM

1196000

1189000

1182000

Ti 18 1:200.000

2 4 8 12 16

=

660000 672000 684000 696000

Hinh 4.6: Ban dd TNGT tai vi tri giao cit tai TPHCM
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1203000

BAN DO VUNG TAI NAN GIAO THONG TAI CO TiNH LAP LAI TAI TPHCM

BAN DO VUNG TAI NAN GIAO THONG TAI CO TiNH LAP LAI TAI TPHCM

1217000

1210000

1196000

1189000

Chu thich
| d:,_-' Vung TNGT ¢6 tinh lap lai
7 Ranh giéi quan TPHCM
Giao théng TPHCM
Tilé 1:200.000
I T
0 2 4 8 12 16 0

1182000

Chu thich

o TNGTco tinh lap lai
Giao thong TPHCM
©'J Ranh gi6i quan TPHCM

Ti Ié 1:200.000

1189000 1196000 1203000 1210000 1217000

1182000

660000 672000 684000 696000

660000 672000 684000 696000

Hinh 4.7: Ban @6 TNGT cé tinh l3p lai tai TPHCM
(trai) Ban dd ving TNGT cé tinh 13p lai
(phai) Bian d6 TNGT cé tinh Lip lai twong ing theo ving TNGT c6 tinh 13p lai tai TPHCM
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Dir ligu thu thap

Y

Xay dung Phan tich lya chon
dix liéu khong gian yveu to phu hop

LS

A J

Phin tich moi
quan hé khong gian

Hinh 4.8: So dd phén tich Ira chon céac yéu té phi hop
Nhu vay sau khi xay dung tit ca cac dir liéu can thiét, dé tai s& tién hanh danh gia
hé s6 twong quan dé chon ra nhiing yéu té co tinh tuong quan cao trong s6 8 yéu t6 (S6
lugng nguoi bi tai nan, Thoi gian, Tha, Khu vuc, Giao cét, Tinh 13p lai, Phuong ti¢n,
Tinh trang) nhiam ldy ra dé phan tich mang neural.
Mic du vy, hé s6 twong quan sau khi ddnh gia ra gia tri rat thap, khong co gia tri

veé mdt co s¢ d€ chon ra cac y€u to tot nhat dé phan tich mang neural.

Variable Coefficient
PHUOMG_TIEM -0.145579
LAP_LA -0.0125871
KHU_VUC -0.149214

THU 0207793
THOL_GIAM 0169106
GlIAD_CAT -0.019728
TINH_TRAMG 0021927

C 1.534982
R-squared 0.014732

Hinh 4.9: Chi s6 twong quan

Do d6 dé tai s& chuyén huéng thay vi danh gia twong quan dé chon ra yéu t6 tot

nhat dé phan tich mang neural sang t6 hop cac yéu t6 va thuc hién phan tich mang neural
sau d6 chon ra t6 hop cho ra mang neural c6 két qua tét nhat.

Viéc t6 hop s& cho ra rat nhiéu truong hop chon yéu tét dau ra va dau vao nhu sau:
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— Yéu t6 dau vao co: CL. CL. CE = 336 cach chon néu chon trudc.

— Yéu t6 dau ra c6: C4. CL = 56 cach chon néu chon trudc.

Nhy vdy dé tai s& phai 1am rat nhiéu truong hop dé co duoc két qua tbt nhat.
Nhung do han ché vé mit thoi ciing nhu ngudn lyc khong cho phép thuc hién qua nhiéu
lan. Nén dé tai s& tién hanh chon ngau nhién cac yéu td trén dé tao dau vao va dau ra va
chi tién hanh phan tich mang neural tir 2 1an t6 hop.

— Lan t6 hop tht nhit: Dé tai s& chon yéu t6 dau vao gdm: Thoi gian, Thir, Khu

vue. Yéu td dau gém ra: Tinh 13p lai va Tinh trang.

— Lan t6 hop thir 2: Pé tai s& chon yéu té dau vao gom: SO lugng ngudi bi tai

nan, Giao cit, Phuong tién. Yéu t dau ra gém: Tinh I3p lai va tinh trang.

Nhin vao dé c6 thé thdy dé tai lya chon dau ra theo tiéu chi ma nhiéu nguoi quan
tam nhat khi nhac dén cac vu TNGT nhu: Tinh trang TNGT hién tai nhu thé nao hay tai
sao TNGT lai ra lién tyc tai dia diém nay (diém den, diém nong). Con dau vao dé tai s&
nhom theo 2 nguyén nhan gom:

— Nh6m 1: Nhom theo yéu t6 khong gian thoi gian

— Nhom 2: Nhom theo yéu t6 con ngudi va tinh chat khu vuc xay ra tai nan.

Dt ligu thu thap
Y
P
Xay dung Phép tiph liea chon
dir lieu khong gian veu to phu hop
Y
Phén tich moi Xay dung
quan hé khong gian dir liéu nhi phan

Hinh 4.10: So @6 xay dung dir liéu nhi phan
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Tiép theo sau khi da chon duoc cac yéu td dau vao va dau ra, dé tai s& bat dau
chuyén dit liéu sang dang nhj phan gém 0 va 1. Nhung dé c6 thé biét duoc thong sb nao
cta dir liéu s& 1a 0 dir liéu ndo 13 1, dé tai s& dwa vao viéc danh gia thong ké so bo timg
yéu t6 theo dit lidu dd xay dung duoc clng voi kién thirc c4 nhan va cac thong ké trén cua
cac co quan lién quan tai TPHCM.

Truwong dir liéu thi:

Théng ké so bd dir li¢u xay dung cho théy, cac vu TNGT tai TPHCM xay ra cao
nhét vao thir 4, thir 5 va thir 6. Qua d6 3 ngay nay trong tuan c6 s6 vu TNGT xay ra cao
hon mirc trung binh ca thanh phd (48,43 vu) 1an luot 1a: 60 vy, 61 vu, 50 vu. Trong d6 thi
4 va thit 5 ¢6 s6 vu tai nan x4y ra cao vugt troi con thur 6 thi chi cao hon mirc trung binh

khoang 2 vu. Céc thir khac trong tudn déu ¢ sé vu TNGT x4y ra it hon mirc turng binh ca

thanh phd.
Biéu dd 4.1: Biéu dd s6 vu TNGT theo cac thir trong tuin
S6 vu Bi€u do so vu tai nan giao thong theo cac thir trong tuan
70
60 61
60
i 48 50
45 48.43
39 2

40 === S§ vu tai nan

30

20 =——Trung binh )

vu tai nan
10
0
2 3 4 5 6 7 Chl nhat

Theo dir liéu gi
Théng ké dir lidu cho ra két qua cac vu TNGT tai TPHCM xay ra nhiéu nhét vao
cac khoang thoi gian tir 6h sang dén 13h trua, 14h dén 15h, 16h dén 18h va 21h dén 22h
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vO1 sO vu

6SYET <- Yge
6SYcc <- Yycc
6SYTC <- YT
6SY0¢C <- 40C
6GY6T <- Y6l
6GY8T <- Y81
6SULT <-YLT
6SY9T <- Yol
6S4ST <- YST
6SUPT <- Uvl
6GYET <- YET
6SYCT <- Ycl
6GYTT <-YTT
6S40T <- 40T
6546 <- Ué
6548 <- Ug
6SYL <- YL
6549 <- U9
6SYS <- ys
654y <- Uy
6SYE <- Y&
6SY¢C <- yc
6SYT <- Yt
6540 <- 4o

42

Theo dir liéu khu vue




Théng ké cho thiy cac khu vuc gdm quén 2, 9, 12, Binh Tan, Binh Thanh, Thi
bure ¢6 sb vu TNGT xay ra nhiéu hon muc trung binh cua thanh phé 16,14 vy 1an luot 1a:
34,26,22, 59, 17, 59 vu.

Biéu dd 4.3: Biéu dd s6 lwong TNGT tai cic quin huyén tai TPHCM

V.4 A n . . ~ . ré ~ ~
] Biéu d6 so lwong tai nan giao thong tai cac quan huyén
So6 vu
70 )
SO vu tai
60 59 59 nan
——Trung binh
50 s vu tai nan
40
30
20
16.14
10
0 - Quan / Huyén
HNMQ’LOLDI\OOONON.CC.C'_E\D_CC_C~3U
- +4 € @ c § Ww O @ c £ 35
\© = © > S 3 @ & QR
£ = £ 3 5 < c S
(@) c = O ® \8 2 <% «C
£ 8 £ 23 REF
) ) o

Theo dir liéu phwong tién, tinh trang, s6 hrong

Dé tai s& gom nhom 3 trudng dit liéu nay nhu sau:

—  S6 lugng: Nhom 1 ¢6 tong sé ngudi bi tai nan <2 ngudi va nhom 2 ¢o tong sd
nguoi bi tai nan >= 2 nguoi.

— Phuong tién: Pé tai s& chia thanh cung loai néu phuong tién ciia nguoi bi tai
nan va ngudi gy ra tai nan giéng nhu. Khac loai néu phuong tién cta nguoi bi
tai nan va gay tai nan khac nhau.

— Tinh trang: Néu tai nan c6 ngudi tir vong (ca bén bi tai nan va giy tai nan) thi
s€ nhom vao 1 nhom va nguoc lai.
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Nhu vy, viéc phan chia va chuyén sang ma nhi phan c6 thé dugc tom gon theo
bang 4.2

Bang 4.2: Bang tom tit so s&' chuyén dit liéu sang nhi phan

Truong dit li¢u 0 1
S6 lugng ngudi bi tai ] _ ] '
Nhom >= 2 nguoi Nhom < 2 nguoi
nan
Tinh trang Nhom khéng c6 nguoi chét Nhom cé nguoi chét
Phuong tién Nhom khé&c loai phuong tién  Nhom cung loai phuong tién
Nhom gio xay ra s6 TNGT _
Thu , Nhom gio xay ra TNGT cao
thap
cic Nhom thtt xdy ra s6 TNGT ~ Nhém thir xay ra s TNGT
10 .
thap cao
Nhom khu vuc xay ra sd Nhom khu vyc xay ra sb
Khu vuc .
TNGT thap TNGT cao
o, Nhém diém TNGT xdyra ~ Nhom diém TNGT xay ra
Giao cat ) , _ ,
khu vuc khong co6 giao cat khu vuc c6 giao cat
Nhom diém xay ra TNGT ~ Nhom diém xay ra TNGT c6
Tinh lap lai

khong c¢6 tinh 1ap lai tinh 13p lai

Thong tin vé dit liéu sau khi d3 chuyén sang ma nhj phan xin xem phan phu luc.
Nhu vay qua trinh thuc hién trong giai doan 3 s& tom tat qua so d6 phuong phap

chi tiét sau:
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R=25m _| Phanving TNGT co Chon diém TNGT trong Cdc diém TNGT co tinh
tinh ldp lai Ung voi ving ldp lai )
Dit liéu
khong gian TNGT
Y
. Céc diém TNGT tai L
H Chon vi tri giao cat ]—) vi tri giao cit [ Dénh gid tyong quan ]
\‘A)
Phan chia nhém ciia timg Thong ké timg PR
[ trudmg dit liéu ]‘_[ trudng dit liéu ]‘_[ Chon yéu t6 t6 hop ]‘—‘

~

Y

1

Chuyén sang mi nhi phan Dt liéudd
xéy dung ban dau

d Chni thich
! [ oo
Dt liéu nhi phan D Phén tich

Hinh 4.11: So' @6 phwong phap chi tiét thue hién trong giai doan 3

4.4 Giai doan 4
Dir liéu thu thap
Xay dung Phép tiE:h Iwra chon
dir liéu khong gian véu to phu hop
Phan tich méi Xay dung Chay mang,
quan he khong gian di¥ li¢u nhi phan danh gia ket qua

Hinh 4.12: So' @6 phwong phap chay mang, danh gia két qua
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Sau khi d3 c6 dit liéu nhi phén, dé tai sé tiép tuc phan tich mang neural.

V& van dé chon s6 don vi trong 10p 4n thi cin ctr vao cac van dé di néu & chuong
2, viéc chon s 16p mang tiy thudc vao mdi bai, mdi yéu té khac nhau. Do d6 trong bai
luan, dé tai s& chon sd 16p 4n dao dong tir bang s6 16p dau ra (2 16p) cho dén 3 1an tong
ctia dau ra va vao.

Neén s 16p an ma dé tai chon s& nam trong khoang 2 dén 15 16p.

Dé tai s& tién hanh chay mang khoang 10 1an cho mdi 16p va ldy trung binh dé cho
ra két qua tuong d6i chinh xac hon.

Pé tai s& dung phan mém MATLAB dé phan tich mang neural. Chi tiét qué trinh
thuc hién phan tich bang cong cu mang neuron trén Matlab dugc trinh bay chi tiét trong
phu luc.

e Nhém dir liéu thir nhat:
— Pau vao: Gio, Thir, Khu vuec.
— Paura: Tinh 1ap lai, Tinh trang.

Béng qua trinh phan tich sai s6 16p an xin xem phu lyc
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Biéu do6 4.4: Biéu d0 phan trim sai so6 ciia cac I6p an

BIEU PO PHAN TRAM SAI SO CUA CAC LOP AN
%

——Sai s6 trung binh

60 58,8 —Sai s cao nhit
/\ ——Sai s6 thap nhit
50 46,1
40 /\ 38,6'
33,5\
\29,8
30
265 247 247 554 24,7
195/ 20,0 21,5
20 15 82 \155 7T — 1/8’3/\\ 107 1161
146 | 142 |14.0 ’ 145 151 | 16,0 113, —
11 N
10 -
10,5 |10,5 |10,5 |10,5 |10,5 |10,5 |10,5 |105 |105 |10,5 [10,5 |105 |10,5 |10,
0 so
2 3 4 5 6 7 8 9 10 11 12 13 14 15  16p an




Béang 4.3: Bang bién dfng sai so cua cic l6p an

S6 16p an Bién dong sai s6 (%)
2 16,0
3 14,2
4 14,2
5 14,6
6 35,6
7 50
8 9,0
9 14,2
10 9,5
11 8,6
12 28,1
13 48,3
14 23,0
15 19,3

Két qua danh gia sai s6 ctia cac 16p an cho thiy qua trinh thyc hién céc sai s6 trung
binh déu thap hon 22%. Trong sé 14 cach chon 16p 4n nhdn thiy duy nhat chi c6 cach
chon 7 16p 4n 14 c6 sai s trung binh thap nhat véi 11,5%. Do d6 day 1a cach chon 16p phu
hop nhét trong s6 14 cach chon. Ngoai ra sai s6 thip nhét cau tit ca cac 16p an déu bang
nhau 10,5%. Diéu nay cho thay dugc sai s6 thap nhat duong nhu 13 ¢b dinh khong bi anh
hudng boi cach chon sd 16p an.

Néu xét theo goc do bién dong giita sai s6 16n nhat va sai sd thdp nhét thi cach
chon 7 16p an van 1a tot nhat do bién dong 1a bé nhét chi 5% bién thién tir 10,5% dén
15,5%. Trong khi cach chon 13 16p an thi d6 bién dong 16n nhat dén 48,3% bién thién tir
10,5% dén 58,8%.
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Nhom dir liéu thir hai:
— Pau vao: SO luong nguoi bi nan, Phuong tién, Giao cat.
— Paura: Tinh 1ap lai, Tinh trang.

Bang qua4 trinh phan tich sai s6 16p 4n xin xem phu luc

49



05

Bi¢u do 4.5: Biéu do phan tram sai so ctia cac l6p an
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Béang 4.4: Bang bién dfng sai so cua cac l6p an

S6 16p an Bién dong sai s6 (%)
2 15,7
3 9,4
4 37,8
5 20,0
6 36,1
7 11,6
8 9,9
9 22,1
10 29,4
11 10,0
12 3,0
13 24,7
14 28,8
15 9,0

Két qua danh gid sai s6 clia cac 16p an cho thay qué trinh thuc hién céc sai s6 trung
binh déu thap hon 21%. Trong sb 14 cach chon 16p 4n nhdn thiy duy nhat chi c6 cach
chon 12 16p an 1a c6 sai s trung binh thap nhat véi 11,3%. Do d6 day 1a cach chon 16p
phtl hop nhét trong s6 14 cach chon. Ngoai ra sai so thip nhat cau tat ca cac 16p an déu
bang nhau 10,5%. Piéu nay cho thiy dugc sai s6 thap nhat dudng nhu 1a ¢d dinh khong bi
anh huong bdi cach chon sb 16p an.

Néu xét theo goc do bién dong giita sai sb 16n nhit va sai sb thdp nhat thi cach
chon 12 16p an van la tot nhat do bién dong 1a bé nhét chi 3,0% bién thién tir 10,5% dén
13,5%. Trong khi cach chon 4 16p an thi d6 bién dong 16n nhat dén 37,8% bién thién tur
10,5% dén 48,3%.
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e Két luin sau 4 giai doan:

Trong qua trinh phan tich mang neural dya trén 2 lia chon t6 hop khac nhau, cho
thdy sai s6 thap nht ctia cac 16p an déu khong phy thudc vao cach chon sé 16p an, dong
thoi cac két qua sai sd trung binh cua ting cach chon cua mdi to hop déu cho ra két qua
nhu mong mudn véi sai s6 ¢ thé chép nhan duoc.

Tuy nhién nhu dd néu & trén, do thoi gian han ché va diéu kién khéng cho phép
dan dén chua thé thir hét cac t6 hop. Do d6 mic du sai s6 cua 2 t6 hop lya chon ngiu
nhién nay c6 thé tam chap nhan trong dé tai nhung chua han da t6t hon so véi cac to hop
chua thir khac.

Dua trén phan tich, danh gia va nhan xét sai sb cua 2 to hop noi trén, dé tai s& dua
vao 2 yéu td 14 sai s6 trung binh thap nhat, mirc d bién dong cua ting t6 hop dé chon loai
t6 hop tot nhat. Nén sau khi xem xét, danh gi thi dé tai s& chon to hop thi 2 13 loai to hop
t6t nhat ctia dé tai. Vi sai s6 trung binh thap nhat ctia t6 hop nay thap hon (11,3%) so véi
cta t6 hop dau (11,5%). Pong thoi bién dong sai s6 ca to hop nay van thap hon (3,0%)
va 6n dinh hon khi phan tram bién dong sai s chi dao dong tir 3,0% dén 37,8% so véi to

hop thir nhat 1an lugt 13 5% va 5% dén 48,3%.
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CHUONG 5
KET LUAN

5.1 Két luin

Thong qua két qua xay dung dit liéu, phan tich mang neuron, dé tai nhan thay sai
s6 mac du c6 thé chép nhén duoc cho tit ca cac cach chon sb 16p 4n cua 2 loai to hop ma
dé tai da chon nhung xét vé mat dir lidu cling nhu trong qué trinh xay dung van con vai
diém chua on dinh. Diéu nay c6 thé giai thich nhu sau:

— Pén tir dit liéu: Panh gia lai dir 1iéu thu thap dugc cho théiy mac du di liéu thu
thap, phan loai ddy du nhung van ton tai yéu t6 khach quan dén tir nguoi thu
thap tryc tiép tai hién truong cac vu TNGT ciing nhu chuyén dit lidu trén gidy
c¢6 kha nang chua chuan xéac hoic kién thirc ngudi thu thap chwa danh gia dung
dan dén sai 1&ch dit ligu tir ban dau.

— Pén tir ban than ngudi thuc hién xay dung, phén tich, chon loc dir liéu: Viéc
thuc hién s6 hoa dir licu xay dung lai dir li¢u cho phu hop cling nhu phéan tich,
chon loc cac yéu t6 phu hop dé thuc hién dé tai doi hoi can co kién thire tong
quat vé tinh hinh TNGT tai TPHCM ciing nhu kha ning phan tich khdi luong
16n thong tin, kinh nghiém van con han ché.

Viéc chon két qua cdu hinh mang mic du 1iy dugc két qua nhu mong mubn tuy
nhién van con mat han ché 1a dé tai khong thir hét duoc nén viée lva chon nay co thé van
chua phu hop that sy vi kha ning con loai t6 hop khac s& cho ra két qua tot hon va bién
dong c6 thé on dinh hon rat nhiéu so v6i loai to hop ma dé tai di chon.

Ngoai ra, lugng thong tin dir li€u vé TNGT tai TPHCM ma bai luan da xay dung
van chua thuc sy mo ta hét vé tinh hinh TNGT tai TPHCM vi sb luong TNGT tai thanh
phd thi rat nhiéu theo nhu mé ta ciia cac co quan tai TPHCM dugc néu ra & chuong 1
trong khi s6 lwong TNGT cta dé tai thi chi dimg lai 339 vu tai nan. Diéu nay c6 thé giai
thich vi nhiéu vu TNGT dé tai khong c6 kha niang thu thap, diéu tra ciing nhu thoi gian
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han ché khién dé tai chi co6 thé chon nhiing vu TNGT trong diém tai TPHCM dé dua vao
nghién ctru va phan tich.

Két qua cua dé tai c6 thé duoc st dung cho céc co quan dé tham khao nguyén nhan
cling nhu kha ning nhin dang nhanh chéng cac vu TNGT dé tir d6 dua ra cac quyét dinh
phu hop nhét. Dong thoi két qua ciia dé tai cé thé duoc sir dung dé tham khao cho mot dé
tai khac cling st dung mang neural dé nhan dang mot loai dir liéu khac.

Két qua cua dé tai sé tét hon néu dir liéu duoc cung cip day du, thong tin dit liéu
chinh x4c va c6 thém thoi gian dé tinh toan ra cau hinh pht hop nhat c6 thé cho loai dit
liéu TNGT tai TPHCM.

5.2 Cau hinh mang ciia dé tai

Nhu d3 néu ¢ chuong 5, dé tai s& chon cAu hinh cua loai to hop thir 2 ma dé tai da
xay dung. Pé tai xin dua ra ciu hinh mang phu hop nhét dua theo dit lidu, két luan va cac
két qua phan tich da néu ra ¢ trén nhu sau:

Bang 5.1: Bang cAu hinh mang ciia dé tai

Tén Mo ta

S6 luong ngudi bi nan

Pau vao (16p huin luyén) Phuong tién
Giao cit
. Tinh 1dp lai
Pau ra (muc tiéu)
Tinh trang
S6 16p an 12 16p
S6 vu TNGT cén nhan dién 339 vy
S6 vu nhan dién dugce ~ 300 vu
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Dit liéu dé huan luyén 90%

Dit liéu dé nhan dang 5%

Dit liéu dé kiém tra 5%
Kha nang nhan dang TNGT 88,7%
Sai s6 trung binh (kha ning bo sot) 11,3%
Sai s6 thap nhat 10,5%
Sai sb cao nhat 13,5%
Bién dong sai s6 3,0%

5.3 Kha ning mé rong ciia dé tai

Vén dé st dung mang neural nhan tao da duoc dé cap va dugc st dung nhiéu linh
vuc khac nhau. Vi kha ning cua GIS d3 néu ¢ chuong 1 ciing nhu két qua ma dé tai da
thuc hién duoc thi qua trinh mé rong ca dé tai co thé s& thém nhiéu yéu té méi nhu yéu td
vé qué quan, tinh hinh kinh té - xa hoi, tinh trang co s¢ ha tang giao thong, nhu cau ciing
nhu y thirc ctia nguoi dan tir d6 kha nang nhan dang ciing nhu danh gia vé TNGT tai
TPHCM s& chinh xé4c va gan gili v6i thyc té hon.

Pong thoi, viéc ap dung dir liéu cta cac tinh khac hay md rong ra dir liéu TNGT ra
ca nudc van c6 thé ap dung bang phuong phap thyc hién cua dé tai dé.

Cubi cung véi sy phat trién cua cong nghé thong tin va viée ap dung phuong phap
clia dé tai co thé trién khai nhitng mg dung gitp moi ngudi c6 thé nam bat tinh hinh

TNGT cua ca nudc va tich hop thém vién tham cung thé manh cta Al s& du bdo duoc cac
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loai hinh TNGT c¢6 thé xay ra tai cac khu vuc khac nhau tai TPHCM ndi riéng cling nhu

ca nudce ndi chung.
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PHU LUC

e Phu luc 1:
Théng tin mau chi tiét vé dir liéu sau khi xay dung, phan tich va chen lec:
Tinh trang Sé
, Tinh Phuong Phuong Tinh trang ngu&i
STT Kinh do Vi do Giao cat ngudi bi Khu vuwc ngudi bi i Thr
1ap lai tién bi TN tién gay TN gay TN
TN TN

1 106,685918 10,755617 Khdong  Khéng chét 1 xemay  9h30 3 xe may chét

2 106,654816 10,746549 Co Khéng  bi thuwong 1 xe may 16h 1 xe 61 bi thwong
3 106,692389 10,860718 Co Khéng khoéng 10 xe khach 9h 1 xe tai bi thwong
4 106,599356 10,879769 Co Khéng chét H6c Mén 1 Xe may 11h 6 xe 01t bi thwong
5 106,59441 10,784736  Khéng Khéng  bi thuwong Binh Tan 4 xe may 7h 7 xe tai bi thwong
6 106,601561 10,737128 Khéng Khéng  bithwong Binh Tan 1 Xe may 14h 1 xe tai bi thwong
7 106,708795 10,803033 Khéng Co chét Binh Thanh 1 xe may 9h15 2 xe khach bi thwong
8 106,708795 10,803033  Khdng Co bi thwong Binh Tan 9 xe khéach 17h 3 xe khéach bi thwong
9 106,708795 10,803033  Khdng Co chét Binh Tan 1 xe khéach 17h 3 xe khach bi thwong
10 106,708795 10,803033 Khéng Co chét Binh Tan 1 xe khach 17h 3 xe khach bi thwong
11 106,61615 10,739352 Khoéng Co bi thwong 6 1 xe may 5h20 4 xe tai bi thwong
12 106,760961 10,826641 Co Co khéng 9 1 xe 6t 17h 5 xe tai bi thwong
13 106,760961 10,826641 Co Co khéng 9 2 xe 6t 17h 5 xe tai bi thwong
14 106,760961 10,826641 Co Co bi thwong 9 1 xe 616 17h 5 xe tai bi thwong
15 106,760961 10,826641 Co Co bi thwong 9 1 xe 616 17h 5 xe tai bi thwong
16  106,600921 10,722957 Céo Co khéng Binh Tan 1 xe tai 11h 6 xe tai bi thwong
17 106,595045 10,691748  Khong Khéng  bithwong Binh Chéanh 1 Xe may 16h 7 xe tai bi thwong
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

106,660159
106,660159
106,750019
106,747146
106,747146
106,685183
106,697778
106,662388
106,662388
106,687969
106,794534
106,758173
106,758173
106,636193
106,772941
106,745446
106,593149
106,593149
106,619934
106,806748
106,806748
106,664716
106,593084
106,593084

10,85267
10,85267
10,803354
10,846728
10,846728
10,769091
10,814531
10,800557
10,800557
10,728023
10,862418
10,783226
10,783226
10,802755
10,870719
10,794172
10,778708
10,778708
10,726584
10,826599
10,826599
10,810065
10,778345
10,778345

Khéng
Khéng
Co
Khéng
Khéng
Khéng
Khéng
Khéng
Khéng

Cé
Cé
Khéng
Co
Co
Khéng
Khéng
Cé
Cé
Cé
Khéng
Céo
Céo
Khéng
Cé
Khoéng
Cé
Cé
Céo
Céo
Céo
Khéng
Cé
Cé

chét
bi thwong
khéng
bi thwong
bi thwong
khéng
khéng
bi thwong
bi thwong
khéng
khéng
bi thwong
chét
khdng
khéng
bi thwong
chét
bi thwong
bi thwong
bi thwong
khdng
bi thwong
bi thwong
bi thwong

Go Vap
Go Vép
2
Tha Buc
Tha Buc
3
Binh Thanh
Phu Nhuan
Phu Nhuan
Binh Chanh
9
2
2
Tan Pha
Thia Blrc
2
Binh Tan
Binh Tan
Binh Tan
9
9
Tan Binh
Binh Tan
Binh Tan

P P P P NN P PP PP PPOPRP PP RPPRPPOAMNDN

Xe may
Xe may
xe 610
Xe may
Xe may
xe 6t
xe 6t
xe may
xe may
xe tai
xe 61
xe may
xe may
xe tai
xe tai
xe may
xe may
xe may
xe may
xe may
xe may
xe may
Xe may

Xe may

11h
11h
14h30
10h
10h
16h
21h30
21h30
21h30
6h
22h15
20h
20h
9h40
0h30
15h15
19h30
19h30
16h
16h
16h
10h15
8h
8h

O O O O O N N NP Wwwww oo oA WWwW N PR

xe tai
xe tai
xe khach
Xe may
Xe may
xe 6t
xe 6t
Xe may
Xe may
xe tai
xe tai
xe may
xe may
xe may
Xe may
xe tai
xe tai
xe tai
xe tai
xe 6 tb
xe 6 tb
xe 6 tb
xe khach

xe khach

bi thwong
bi thwong
bi thwong
bi thwong
bi thwong
khdng
khdng
bi thwong
bi thwong
bi thwong
bi thwong
nhe
nang
chét
chét
bi thwong
bi thwong
bi thwong
bi thwong
bi thwong
bi thwong
bi thwong
bi thuwong
bi thuwong
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Phu luc 2:

; an

n ve dang nhi ph

e

Dir liéu mau chuy

Giao cat

So luong nguoi bi tai nan

Phuong tién
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e Phuluc3
Qua trinh thyc hién phéan tich dir liéu bﬁng cong cu neuron trén Matlab

M& phan mém Matlab. O day dé tai sir dung Matlab R2014a phién ban danh cho
win 64 bit.

R2014a

R2014a (8.3.0.532)
64-bit (win64)

February 11, 2014
License Number: 271828

. MathWorks-

Hinh 1: Phién ban phin mém Matlab
Sau d6 khéi dong chuong trinh NeuronNet Pattern Recognition, day la cong cu
phan tich mang neural pht hop vé&i dé tai

H -~ I

Search Pl |E)EE] *
7% FAVORITES 7
g & B o] & e
Curve Fiting ~ Optimization MUPAD PID Tuner System Signal Analysis Image Instrument SimBiology ~ MATLAB Coder  Application
Notebook dentification Acquisition Control

Compiler Worksp
Name -
MATH, STATISTICS AND OPTIMIZATION

&4 * i B B @ * & & ® % Neural Net Pattern Recognition

Solve pattern recognition problem using two-layer feed-forward networks (nprtool)
CurveFiting  Distribution  MBC Model WBC MUPAD Neural Net Neural Net NeuralMet 1| Neural Network Toolbox 8.2
Fitling Fitting Optimization Notebook Clustering Fitting Pattern Reco.

CONTROL SYSTEM DESIGN AND ANALYSIS

TOP &
= 8* 8"
= = = = = = = =
Control System Control System  Fuzzy Logic ~ Linear System  MPC Designer  Neuro-Fuzzy  PID Tuner System
Designer Tuner Designer Analyzer Designer Kentification
SIGNAL PROCESSING AND COMMUNICATIONS ToP =

g B g i > & > & I B

a

BtErrorRate  EveDiagram  Fiter Buider  FiterDesion&  LTE Downlink  LTE Test Model LTE Throughput LTE Upink RMC Radar Equation
Analysis. Scope Anglysis  RNC Generator  Generator Analyzer Generator

*
Signal Analysis Wavelet Design Window Design
&Analysis & Analysis

Radar RF Design &  Sensor Array
Calculator  Waveform A. Analysis Analyzer

Hinh 2: Cong cu phén tich mang Neuron
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Khéi dong vao chuong trinh voi giao dién nhu sau:

4\ Neural Pattern Recognition (nprtool)

ﬁiﬂji Welcome to the Neural Pattern Recognition app.

Solve a pattern-recognition problem with a two-layer feed-forward network.

Introduction Neural Network

In pattern recognition problems, you want a neural network to classify

inputs into a set of target categories. iy f btk oy ~

Input | E Qutput
For example, recognize the vineyard that a particular bottle of wine came ﬁ 3 9 [.hh > g
from, based on chemical analysis + or classify a tumor as u b
benign or malignant, based on uniformity of cell size, clump thickness, \
mitosis -

The Meural Pattern Recegnition app will help you select data, create and
train a network, and evaluate its performance using cross-entropy and
confusion matrices.

A two-layer feed-forward network, with sigmoid hidden and softmax
output neurons . can classify vectors arbitrarily well, given
encugh neurons in its hidden layer.

The network will be trained with scaled conjugate gradient
backpropagation .

w To continue, click [Next].

e Newral Network Start M4 Welcome E

® Back ‘ & Next | I @ Cancel I

Hinh 3: Giao dién chwong trinh NeuronNet Pattern Recognition.
bé bat dau qua trinh huin luyén can import dir licu dau vao va dir liéu dau ra vao
chuong trinh. O day dir liéu dau vao va dau ra nam & dang nhi phan nhu di néu trong
chuong 4 va dugc luu trir ¢ file text voi tén: In.txt, OutT1.txt va OutT2.txt. Tuy nhién do
dir liéu duoc sip xép theo dang dong nén trudc khi chay chuong trinh can phai tich vao

dang dinh dang cua dir li¢u dé chuong trinh c6 thé doc 1a: Matrix rows.
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Get Data from Workspace

Input data to present to the network.
B Inputs:

In_put -

Target data defining desire network output.
@ Targets:

Out_put -

Samples are: ] ratrix columns @ [E] Matrix rows

Hinh 4: Qua trinh thém dir liéu vao chwong trinh
Tiép theo can chon ra sd luong dir liéu dé nhan dang va ) luong dir li¢u dé kiém
tra sau khi hudn luyén. O ddy dé tai chon Iy ra 5% dir liéu dé nhan dang, 5% dir liéu dé

kiém tra va con lai 90% dung huan luyén dé nhan dang dac diém TNGT.

ii Training: 90%
W Validation: 5%
W Testing: R e

Hinh 5: Phan chia dir liéu dung dé huin luyén
Song song d6 mot bude quan trong khong thé thiéu 13 Iyra chon s6 16p 4n (Hidden)

dé tién hanh phan tich mang neuron. O day d¢é tai s& lay 15 16p an phu hop véi két luan
trén.
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Hidden Layer Qutput Layer

12 2

Hinh 6: S6 lwgng 16p 4n

Bit ddu qua trinh hudn luyén. Sau khi huin luyén thanh cong, céng cu s& cho ra

bang tinh toan sai so tong.

QOutput Class

Hinh 7: Sai s6 huin luyén

Nhu vdy 1a qué trinh huan luyén da két thiic. Tuy nhién dé chinh x4c hon thi can
phai huyén luyén lai (retrain) nhiéu 1an dé c6 két qua sai s6 tong quat hon. Van dé nay da

duoc dé cap & chuong 5.
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S6 16p

O 00 N o u b W

10
11
12
13
14
15

S6 16p

O 0 N o Uu b W

Phu luc 4: Bang tinh sai s6 16p 4n

Té hop 1

1 2
89,5 89,5
80,3 89,5
84,3 89,5
84,3 89,5
89,5 85,0
89,5 89,5
80,9 80,5
89,5 85,4
84,5 80,9
89,5 85,0
80,0 84,5
89,5 89,5
80,9 85,4
89,5 85,4
Té hop 2

1 2
89,5 86,3
89,5 88,4
51,7 65,9
69,5 82,4
89,5 80,1
88,4 88,6
89,5 81,7
89,5 67,4

3
80,0
84,5
84,5
89,5
85,0
89,5
84,5
84,5
80,3
89,5
80,5
84,5
80,5
89,5

89,5
89,5
89,5
88,4
88,2
89,5
88,7
89,5

4
74,9
85,4
89,5
80,9
53,9
89,5
85,4
85,4
89,5
84,3
85,4
84,5
84,5
84,3

89,5
89,5
80,8
89,5
84,8
80,1
79,6
89,5

5
89,5
89,5
89,5
89,5
75,8
84,5
85,4
89,5
80,5
84,5
89,5
85,0
80,3
80,5

86,3
88,6
87,6
73,8
53,4
79,8
88,4
87,6

6
89,5
89,5
84,3
84,5
79,8
89,5
89,5
85,0
80,0
80,9
61,4
60,7
66,5
80,5

88,5
80,5
80,5
89,5
73,8
779
88,6
89,5

7
89,5
89,5
75,3
89,5
89,5
85,0
89,5
89,5
85,4
89,5
85,4
85,4
89,5
70,2

73,8
88,4
84,5
89,5
85,4
89,5
89,5
88,6

8
73,5
75,3
89,5
74,9
85,0
89,5
84,5
75,3
84,5
89,5
89,5
41,2
89,5
85,4

88,4
80,1
89,5
88,6
89,5
80,2
88,6
86,3

9
88,5
84,5
84,5
89,5
89,5
89,5
85,4
84,5
84,5
84,5
85,4
80,0
80,5
84,5

73,8
86,5
89,5
80,7
62,7
88,4
88,4
80,1

10
89,5
89,5
89,5
75,3
84,5
88,5
89,5
80,5
89,5
89,5
75,3
84,3
85,4
89,5

10
89,5
85,4
88,5
89,5
89,5
89,5
89,5
82,2
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10
11
12
13
14
15

80,1 80,5 79,3 60,1 82,2 89,5 89,5 88,3 80,1
89,5 86,3 88,6 89,5 80,1 82,3 79,5 80,1 89,5
87,9 89,5 88,4 87,9 88,5 89,5 86,5 89,5 89,5
84,3 88,4 86,3 89,5 85,4 89,5 64,8 80,8 89,5
66,5 84,8 87,6 69,5 89,5 89,5 88,6 89,5 89,5
89,5 88,4 89,5 89,5 80,5 87,6 86,3 88,6 87,6
e Phu luc 5: Code chuyén dix liéu sang dang ma tran

mang = []

dong =0

f = open("Duong din dén tap tin (*.txt)")

dong = int(f.readline())

matran = f.readlines()

dongl = matran[0].split(" ")

sophantu_trong_mot_dong = len(dongl)

mang = [[O for i in range(sophantu_trong_mot_dong)] for j in range(dong)]

for p in range(dong-1):

array_tung_dong = matran[p].split("\t")
for g in range(sophantu_trong_mot_dong):
mang[p][q] = int( array_tung_dong[q])
print mang
e Phu luc 6: Code Python demo sir dung trong ANN va BP
import math

import random

import sys

INPUT_NEURONS =4

89,5
89,5
89,4
89,5
60,7
88,4
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HIDDEN_NEURONS =6
OUTPUT_NEURONS =14

LEARN_RATE = 0.2 # Rho.
NOISE_FACTOR = 0.58
TRAINING_REPS = 10000
MAX_SAMPLES = 14

TRAINING_INPUTS = [[1, 1, 1, 0],
[1,1,0,0],
[0, 1,1, 0],
[1,0,1,0],
[1,0,0,0],
[0, 1,0, 0],
[0, 0,1, 0],
[1,1,1,1],
[1,1,0,1],
[0, 1,1, 1],
[1,0,1, 1],
[1,0,0, 1],
[0, 1,0, 1],
[0, 0,1, 1]]

TRAINING_OUTPUTS =[[1, 0,0, 0,0, 0,0, 0, 0, 0, 0, 0, 0, 0],
[0,1,0,0,0,0,0,0,0,0,0,0,0, 0],
[0,0,1,0,0,0,0,0,0,0,0,0,0, 0],
[0,0,0,1,0,0,0,0,0,0,0,0,0, 0],
[0,0,0,0,1,0,0,0,0,0,0,0,0, 0],
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[0,0,0,0,0,1,0,0,0,0,0,0,0, 0],
[0,0,0,0,0,0,1,0,0,0,0,0,0, 0],
[0,0,0,0,0,0,0,1,0,0,0,0,0, 0],
[0,0,0,0,0,0,0,0,1,0,0,0,0, 0],
[0,0,0,0,0,0,0,0,0,1,0,0,0, 0],
[0,0,0,0,0,0,0,0,0,0,1,0,0,Q0],
[0,0,0,0,0,0,0,0,0,0,0, 1,0, 0],
[0,0,0,0,0,0,0,0,0,0,0,0, 1, 0],
[0,0,0,000,0,0,0,0,0,0,0, 1]]

class Example_4x6x16:
def __init_ (self, numlnputs, numHidden, numOutput, learningRate, noise, epochs,

numSamples, inputArray, outputArray):
self.mInputs = numInputs
self.mHiddens = numHidden
self.mOutputs = numOutput
self.mLearningRate = learningRate
self. mMNoiseFactor = noise
self.mEpochs = epochs
self.mSamples = numSamples
self.mInputArray = inputArray
self.mOutputArray = outputArray

self.wih =[] # Input to Hidden Weights
self.who =[] # Hidden to Output Weights
inputs = []

hidden =]

target =[]
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actual =]

erro =[]
errh =]
return

def initialize_arrays(self):
for i in range(self.mInputs + 1): # The extra element represents bias node.
self.wih.append(]0.0] * self.mHiddens)
for j in range(self.mHiddens):
# Assign a random weight value between -0.5 and 0.5
self.wih[i][j] = random.random() - 0.5

for i in range(self.mHiddens + 1): # The extra element represents bias node.
self.who.append([0.0] * self.mOutputs)
for j in range(self.mOutputs):

self.who[i][j] = random.random() - 0.5

self.inputs = [0.0] * self.mInputs
self.hidden = [0.0] * self.mHiddens
self.target = [0.0] * self.mOutputs
self.actual = [0.0] * self. mOutputs
self.erro = [0.0] * self.mOutputs
self.errh = [0.0] * self.mHiddens

return

def get_maximum(self, vector):

# This function returns an array index of the maximum.



index =0
maximum = vector[0]

length = len(vector)

for i in range(length):
if vector[i] > maximum:
maximum = vector([i]

index =i

return index

def sigmoid(self, value):
return 1.0/ (1.0 + math.exp(-value))

def sigmoid_derivative(self, value):

return value * (1.0 - value)

def feed_forward(self):
total =0.0

# Calculate input to hidden layer.
for j in range(self.mHiddens):
total =0.0
for i in range(self.mlInputs):
total += self.inputs[i] * self.wih[i][j]

# Add in bias.

total += self.wih[self.mInputs][j]
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self.hidden[j] = self.sigmoid(total)

# Calculate the hidden to output layer.
for j in range(self.mOutputs):
total =0.0
for i in range(self.mHiddens):
total += self.hidden[i] * self.whol[i][j]

# Add in bias.
total += self.who[self.mHiddens][j]

self.actual[j] = self.sigmoid(total)

return

def back propagate(self):
# Calculate the output layer error (step 3 for output cell).
for j in range(self.mOutputs):

self.erro[j] = (self.target[j] - self.actual[j]) * self.sigmoid_derivative(self.actual[j])

# Calculate the hidden layer error (step 3 for hidden cell).
for i in range(self.mHiddens):
self.errh[i] = 0.0
for j in range(self.mOutputs):
self.errh[i] += self.erro[j] * self.wholi][j]

self.errh[i] *= self.sigmoid_derivative(self.hidden[i])

# Update the weights for the output layer (step 4).
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for j in range(self.mOutputs):
for i in range(self.mHiddens):
self.who[i][j] += (self.mLearningRate * self.erro[j] * self.hidden[i])

# Update the bias.

self.who[self.mHiddens][j] += (self.mLearningRate * self.erro[j])

# Update the weights for the hidden layer (step 4).
for j in range(self.mHiddens):
for i in range(self.mInputs):
self.wih[i][j] += (self.mLearningRate * self.errh[j] * self.inputs[i])

# Update the bias.

self.wih[self.mInputs][j] += (self.mLearningRate * self.errh[j])

return

def print_training_stats(self):

sum = 0.0
for i in range(self.mSamples):
for j in range(self.mlInputs):

self.inputs[j] = self.mInputArray[i][j]

for j in range(self.mOutputs):
self.target[j] = self.mOutputArray[i][j]

self.feed_forward()
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if self.get_maximum(self.actual) == self.get_maximum(self.target):
sum+=1
else:
sys.stdout.write(str(self.inputs[0]) + "\t" + str(self.inputs[1]) + "\t" +
str(self.inputs[2]) + "\t" + str(self.inputs[3]) + "\n")
sys.stdout.write(str(self.get_maximum(self.actual)) + "\t" +

str(self.get_maximum(self.target)) + "\n")

sys.stdout.write("Network is " + str((float(sum) / float(MAX_SAMPLES)) * 100.0)

+ "% correct.\n")

return

def train_network(self):

sample =0

for i in range(self.mEpochs):
sample +=1
if sample == self.mSamples:

sample =0

for j in range(self.mInputs):

self.inputs[j] = self.mInputArray[sample][j]

for j in range(self.mOutputs):

self.target[j] = self.mOutputArray[sample][j]
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self.feed_forward()

self.back propagate()

return

def test_network(self):
for i in range(self.mSamples):
for j in range(self.mInputs):

self.inputs[j] = self.mInputArray[i][j]

self.feed forward()

for j in range(self.mInputs):

sys.stdout.write(str(self.inputs[j]) + "\t")

sys.stdout.write("Output: " + str(self.get_maximum(self.actual)) + "\n")

return

def test_network_with_noise(self):
# This function adds a random fractional value to all the training inputs greater than
zero.
for i in range(self.mSamples):
for j in range(self.mlInputs):
self.inputs[j] = self.minputArray[i][j] + (random.random() * NOISE_FACTOR)

self.feed_forward()
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for j in range(self.mInputs):
sys.stdout.write("{:03.3f}".format(((self.inputs[j] * 1000.0) / 1000.0)) + "\t")

sys.stdout.write("Output: " + str(self.get_maximum(self.actual)) + "\n")

return

if _name_ ==' main_ "

ex = Example_4x6x16(INPUT_NEURONS, HIDDEN_NEURONS,
OUTPUT_NEURONS, LEARN_RATE, NOISE_FACTOR, TRAINING_REPS,
MAX_SAMPLES, TRAINING_INPUTS, TRAINING_OUTPUTS)

ex.initialize_arrays()

ex.train_network()

ex.print_training_stats()

sys.stdout.write("\nTest network against original input:\n")

ex.test_network()

sys.stdout.write(*\nTest network against noisy input:\n™)

ex.test_network _with_noise()
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