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TOM TAT: Céng tic ddu thau trong xdy dung tuy thugc nhiéu yeu 16. Nhitng yéu 16 nay
tiy thude cd vao cdc déic diém ciia di én lan cdc tinh hudng thay déi bién dong khéc. Poi khi
viée chon thau con tity thudc vao cdc kinh nghiém qud khir va tryc gidc cua cac chuyén gia.
Mang noron nhan tao t6 ra la mot cong cy hitu hiéu dé cé thé ung xir voi cdc vdn dé phirc tap
va khéng cau triic nhw thé nay. Nhitng nghién ciru ban dau vé mang noron nhan tao, cdc qui
ché dau thau & VN: Nghi dinh Chinh phii 88/ND-CP, 14/ND-CP, 66/ND-CP ... dan dén hinh
thanh chwong trinh sofware méi vé chon thau. Sofware mang tinh chdt nghién ciru trng dung
hoc tdp nay buéc dau sé la nhitng tng dung tri tué nhan tao trong nganh xdy dung VN.

1. PAT VAN PE

Nganh xay dung thu hat mot lugng vbn dau tu rat 16n va tao ra nhimg san pham-cong trinh-
6 gia tri tuong dbi cao so voi cac nganh cong nghiép khac. Dé c6 thé hoan thanh nhing san
phim dam bao chit luong, thoi gian thyc hién ngin v6i chi phi dau tu thdp, thi mot trong
nhiing cong viéc dam bao chat lwong 1a cong tac chon thau thi cong cong trinh phai duoc thuc
hién mot cach chu dao.

Cong tac chon thiu mudn dugc thuc hién tt thi doi hoi phai co nhitng chuyén gia giau
nang lyc va nhiéu kinh nghiém chuyén mén tuong (mg. Tuy nhién, ngay ca nhirng chuyén gia
nay doi khi cling ling ting trong viéc ra quyét dinh; Hodc dbi khi trong thuc té, cha dau tu
khong c6 diéu kién moi duoc nhitng chuyén gia phu hop. Hién trang nay ciing kha pho bién.
Do vay nhu cau vé tro gitp cho cong tic chon thau trd nén kha birc thiét va viéc ap dung tri tué
nhan tao 13 linh vuc can khuyén khich ap dung trong nganh xay dung ¢ Viét Nam.

2. MUC PiCH VA PHUONG PHAP NGHIEN CUU

Tir nhu cau nay sinh néu trén, di c¢6 nhiéu y tuéng va giai phap dé xuat cho viéc hd trg cong
tac chon thau. Mot trong s6 cac hudng nghién ctru 1a tim kiém sy hd tro tir cong cu tri thong
minh nhan tao. Bai bao nay s€ gioi thi¢u mot nghién ctiu ing dung cong cu tri tué nhan tao-
Mang noron nhén tao-Artificial Neural Networks(ANN) dé thiét ké mot phén mém hé chuyén
gia cho myc dich hd tro cong tac chon thiu theo quy trinh ddu thau Viét Nam. Nghién ciru nay
sir dung 1y thuyét Mang Noron Nhan Tao trén co s& két hop voi viée thu thap dir liéu dau thau
thue t& dé xay dung mot hé cdu tric mang than kinh phong sinh hoc. Céu triic phong sinh hoc
nay c6 kha nang “Hoc tap” kién thirc chon thau ciia cac chuyén gia chon thau tir co so dir liéu
r0i “Suy Luan” chon thau theo phwong phap cua cac chuyén gia do.

3. PHAM VI VA POI TUQNG NGHIEN CUU

3.1. Cong tac chon thau

Pé c6 thé hd tro cong tac chon thau thi viéc dau tién 14 phai tim hiéu quy trinh, quy ché va
cac dir liéu chon thau cua Viét Nam. Céc cong trinh dugc xem xét 1a cac cong trinh dan dung,
nha &, khach san, vin phong...vi tinh phé bién cua ching.

Quy md cong trinh dugc nghién cttu 1a cac cong trinh thyc hién ¢ Viét Nam co gia tri dudi
200 ty. Cac cong trinh xay lap c6 gia tri tir 200 ty trd 1én 1a kha hiém ¢ Viét Nam va phai tién
hanh d4u thau theo mot quy trinh dai hon 13 ddu thu hai giai doan. Bén canh dé, véi cac cong
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trinh ¢6 gia tri 16n hon 200 ty thi hién nhién 1a viéc dau thau s& duogc tién hanh bai cac chuyén
gia hang dau, viéc ho trg bang may tinh la cong cu bo sung can thiét.

3.2. Cong cu tri théng minh nhan tao

Mang Noron Nhén tao-ANN dugc ap dung dé mé phong cach thirc ra quyét dinh cia cac
chuyén gia. Do vay, ly thuyét ANN s& dugc xem xét & mue d6 tim hiéu tmg dung. Dé thiét ké
cong cu hd tro chon thau, ngdn ngir 1ap trinh JAVA ciing duoc ap dung.

4. NQI DUNG NGHIEN cUU

4.1. Téng quan

4.1.1. Téng quan vé tinh hinh nghién citu chon thau trén thé giéi va é Vigt Nam:

Thuc té thi mdi qudc gia hodc don vi hanh chinh déu ¢ cic quy dinh riéng cta minh. Tuy
nhién, nhin chung cac to chuic, quoc gia c6 nén kinh té manh va mic dau tu 16n thudng co quy
trinh chon thau tuan theo hodc tuong ty mot chuan thong dung. Cac quy trinh va thu tuc nay
dugc Hiép hoi cac ky su tu van quoc te-FIDIC xuét ban thanh cdc tai liéu hudéng dan dau thau.
Viét Nam dang trén duong hoi nhdp va phat trién nén Quy ché dau thau cua chung ta ciing dya
trén cac mau biéu nay.

4.1.2. Gioi thi¢u Mang Noron Nhin Tao-ANN va tinh hinh irng dung:

Thuét ngtr Tri Tu¢ Nhan Tao da dugc Marvin Minsky phat biéu tir nam 1961. Nhung tir
hang tram ndm trudc con nguoi da ludén mong muon tao ra nhitng ddi twong co tri khon, phuc
vu cho lgi ich cia con nguoi. Tt thép nién 80 trd vé sau, nganh nghién ctu Tri tu€ nhan tao da
¢6 nhiéu budc tién nhay vot, tmg dung nhiéu vao phuc vu doi sdng con ngudi nhu cac loai may
anh, may giat, may hut bui, bép thong minh vv... That vy, Tri tu¢ nhan tao 1a mét linh vuc kha
m&i mé va nhiéu tiém nang.

Riéng vé mang d4u thau, chon thau, c6 mot vai chuong trinh nho dugce rao ban trén mang.
Chu yéu sir dung cho cac khu vuc qudc gia cu thé voi cac qui trinh, qui dinh dic trung. Céc
phan mém hd trg ddu thiu co tng dung Artificial Intelligence thi hau nhu chua thy xuat hién
hodc rat hiém hoi va kho truy tim, tiép can. Ngay ca mot t6 chirc chuyén nganh uy tin va kha
phé bién véi ching ta 1a ASCE tinh dén thang 10/2003 chi tdp hop dugc mdt bai bao cdo tng
dung Mang Noron Nhan Tao-Artificial Neural Network dé so tuyén nha thau cho bd buu chinh
Hoa Ky [4]. Nghién ctru nay lai kha don gian, tac gia st dung 8 tiéu chi dé danh gia ho so du
thau so tuyén. Tac gia phai cho diém mdi tiéu chi tir 1 den 4 tuong Umg voi nhén xét chu quan
cam tinh 1a nha thau dap ung tiéu chi do ¢ mirc do t6i, tam, tot, xuat sic. Sau d6 Artificial
Neural Networks s& dua trén tdp miu ¢ sin dé danh gia dat hay khong dat. Cach danh gia nay
¢6 uu diém 1a da bét dau tmg dung wu thé hoc tir dir lidu mau cua Artificial Neural Networks dé
md phong ham rat phirc tap 13 suy nghi ra quyét dinh dat hay khong dat cia chuyén gia. Nhung
nhuoc diém cua phuong phap lai 13 viée ty nguol dung phai chon dua cac diém sb tir 1 den 4
vao cho Artificial Neural Networks danh gia tiép. nhu vay dinh nghia thé nao 1a dap tng ti dé
cho mot diém va tot dé cho ba diém. Viéc nay lai doi hoi nguoi nhap dir liéu cho Artificial
Neural Networks phai ¢o trinh do biét danh gid nha thau theo tung ti€u chi mot cach thuan thuc,
chinh x4c. Nhu véy ciing 1a kha khé khan, phuc tap. Nhugc diém nay cta nghién ciru da 1am lu
mo ndi dung cua bao cao nghién ciru noéi trén .

Do sy phong phu dic trung ctia nganh xay dung ciing nhu ciia cong tac xét chon thau nén
cac nghién cuu tng dung tin hoc, tri tu¢ nhan tao cho céng tac chon thau van con bi bo ngo. O
Viét Nam thi nguyén nhan cta su bo ngoé tmg dung cong cu hd tro ty dong hoa vao dau thau
cling do vai ndm trudc cac qui trinh, qui dinh va hd so ddu thdu con chua chit ch& va hay thay
d6i, hodc chua duoc qui dinh va xdy dung that chuan xac. Hién nay, c6 thé néi qui trinh, quy
ché dau thau cia nude ta va trén thé gidi noi chung da kha tuong dong. Qua nhiéu 1an hiéu
chinh, dén nay qui trinh d4u thau cua Viét Nam di dan hoan thién. Viéc danh gia, xét chon nha
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thau ngay cang chat ché va dan duoc chuan hoa. Do vay, Nghién ciru nay s& khong chu trong
vao viéc phan tich cai tién quy ché ddu thau ctia Viét Nam nita ma bat ddu nghién ctru tng
dung cong cu hd tro, cu thé 1a Mang Noron Nhan Tao-Artificial Neural Network vao qua trinh
chon xét thau xay lap cong trinh dan dung & Viét Nam.

Nghién ctru s& cd ging tiéu chuan hoa, mo hinh héa cong tac chon xét thdu cing cac qui
trinh lién quan du cac hd so va qui trinh kha phong phti va mang tinh dic trung. Sau nay qua
cac nghién clru sau hon va Kkét hop véi nhiéu linh vuc khac, cong cu hd trg chon thau ung dung
Tri Thong Minh Nhéan Tao -Artificial Intelligence s€ dat hi€éu qua va nang lyc cao hon, hoan
thién hon.

4.2. Chon thau

Qua trinh chon thau c6 thé tom gon thanh gdm 3 budc chinh :
0 Lap Ho so moi thau va phat hanh Ho so moi thau
0 Nhan Hb so du thau va danh gia Ho so du thau
0 Trinh duyét két qua danh gia Ho so du thau va thuong thao, kyhop dong

Nhéan théy bude 3 chi thuin tuy 1a tht tuc hanh chinh, chua can thiét nghién cuu hd tro.
Trong pham vi nghién ctru nay ta tap trung vao buodc 1 & 2.

Mot chuyén gia gioi doi khi ciing c6 thé thiéu sét hodc lung ting trong budc 1ap Ho so moi
thau. Viéc hd tro, dé xudt mot bdo HO so moi thau cho mot cong trinh, 201 thau (du chi la dé
tham khao va hoan thién thém) la mot dap img thiét thyc & hiru ich. Nhat 1a viéc dé ra cac qui
dinh k§ thuat, cac diéu khoan ciia yéu cau tai chinh ciing nhu céc tiéu chuan dénh gia Ho so dy
thau. Do vay, budc 1 - HO so moi thau va phat hanh H so moi thau -ddi voi Cha dau tu 1a
budc quan trong trong qua trinh chon thau.

O budc 2 - Nhan Ho so dy thau va danh gia Ho so du thau - néu phai thuc hién ¢ thoi diém
05 nam vé trudc thi qua thyc 1 kha kho khin va nhay cam. Tuy nhién, tir 6/2003 dén nay, qua
ND88/1999 va NDP66/2003 budc nay da dugc qui dinh thyc hi¢n mot cach chuén hoda hon, 15
rang hon. Cac Ho so du thau dugce danh gia hdu nhu bang cac tiéu chi, diéu kién va thang diém
13 rang, dwa dén mot su cong bang, khach quan va chinh xac hon cho bude nay. Cu thé hon, H)
so du thau hién nay dugc dénh gia bang cac bang tiéu chuan danh gia da dinh kém trong Hb so
dy thau. Vay budc 2 bay gio chi phu thudc vao bang tiéu chuan danh gia Ho so dy thau da thiét
Kké trong Ho6 so du thau duoc 1ap ¢ budc 1. Trong budc 2- Nhan va danh gia H6 so du thau ,
cong viéc danh gia Ho so du thau c6 thé phan thanh 3 giai doan chinh sau:

> Giai doan 1: Panh gia so bo Ho so du thau
> Giai doan 2: Panh gia chi tiét ho so du thau
» Giai doan 3: Xép hang Ho so du thau

Giai doan 1 —Péanh gia so bd va Giai doan 3- xép hang Ho so dy thau [1] thuc ra khong
khé khan 1dm dbi véi mot KS binh thuong. Tuy nhién, & giai doan 2 c6 2 budc, budc 1- Panh
gia vé mit k¥ thuat, budc 2- Panh gia vé mat tai chinh thuong mai. Ta thdy budc 2 chi thuin
tuy 1a kiém tra cac bang biéu gia du thau vé don vi, sai s6 nhan chia cong trir, sai 1éch khdi
luong so voi HO so moi thau cho nén ciing dé thuc hién, khong can nhiéu kién thuc va kinh
nghiém. Trong tdm cta van dé danh gida Ho so dy thau cudi cing tap trung vao budc 1 cua giai
doan 2, d6 1a danh gia H) so du thau Vé mit ky thuat. Cong viéc danh gia H6 So Dy Thau
trong budc nay that sy la mot cong viée té nhi, kh6 khan va doi hoi nhiing nguoi thye hién phai
¢ von kién thire va kinh nghiém thich hop. Pon ctr mét vi du nhu sau: mire diém cho tiéu chi
vé tién do cua phan danh gia chi tiét Ho so du thau cho cong trinh A 1a 15 diém trén 100 diém
tong k¥ thuat. Viéc tra 1oi cho cac tiéu chi thi d& nhung viéc dua ra mirc diém 1a 15 trén 100 thi
dua trén co sé nao? Tai sao 1a 15 ma khong 13 25 hay 11...? Tai sao d6i véi cong trinh A thi 1a
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15 con dbi véi cong trinh B lai 1a 30...7 C6 quy dinh, huéng dan nao cho viéc xac dinh muc
diém nay khong? Cau tra 10i 1a chua [1] [2]! VAy thang diém dé danh gia Ho so du thau vé mat
ky thuat tir ddu ma c6? D6 chinh 1a tir kinh nghiém, kién thirc va su tu duy suy luan cua cac
chuyén gia. Pén khi nao ta mé phong duoc qua trinh tu duy cia bo ndo chuyén gia thi ¢ 18 ta
s& ¢6 qui dinh thang diém mang tinh huéng dan va phap 1y cho cong tic danh gia Ho so dy thau
nay.

4.3. Mang Noron nhén tao - ANN

4.3.1. Gioi thi¢u:

Nay sinh tir nhu cau cAn md phong, n6i suy. Viéc mo phong cac ham s6 ngay cang tro nén
hiéu qua hon, cac phwong phap c6 dién chi c6 thé mo phong duoc ham nhiéu bién, trong mot
vai truong hop, doi khi sy phire tap cia mgt ham du chi véi vai bién ciing lam cho viéc mb
phong bang cac phuong phap c6 dién tré nén kho khin. Ban than cac phuong phap nay ciing rat
phtc tap, ric rdi vé phuong phap va ung dung. Vi 1& do6, cac nha toan hoc vén tiép tuc may mo
cac phuong phap mdi, manh mé hon, don gian hon. C6 kha nhiéu phuong phap mé phong da
dugc phat minh thém, trong d6, nhitng phuong phap phong sinh hoc va tdi wu tri tué nhén tao
dan khéng dinh wu thé cua minh nhu GA, Artificial Neural Network, Fuzzy Logic, ANN-GA,
ANN-Fuzzy [5] [7] [8] [10] [11].......

Cong cu dugc quan tam trong nghién ctru nay 1a Mang Noron Nhéan Tao -Artificial Neural
Network cling chinh vi kha nang m6 phong va hoc hdi manh m& cua n6. Mang Noron Nhén
Tao-Artificial Neural Network con c6 thé mo6 phong gan nhu bat cr ham muc tiéu nao véi sb
bién nhap va xuét tuy ¥, & diém nay thi co 1& chua c6 mot phuwong phap nao trude ddy dat duoc,
chi riéng kha niang ndy ciia Mang Noron Nhan Tao-Artificial Neural Network da 1a qua 4n
tugng va dang quan tdm. Nhung Mang Noron Nhéan Tao-Artificial Neural Network con la mot
vu diém tuyét voi khac, d6 1a kha nang hoc. Mot Artificial Neural Network gan gidng nhu mot
d6i tuong c6 thé tu duy. Mdi khi c6 kién thirc moi (Data méi) ta lai dwa cho Artificial Neural
Network hoc. Kha ning nay cia Artificial Neural Network 13 rat can thiét cho cac van dé co dir
liéu Iudn thay ddi, cap nhat nhu van d& d4u thau ma ta dang nghién curu.

4.3.2. Ly thuyét todn:

Mang Noron Nhan Tao-Artificial Neural Network 1la mdt phuong phdp mo hinh hod tép
trung vao cac bai toan phi tuyén (cac ham phirc tap nhu ham ra quyét dinh chon thau 1a mot vi
du). Kha nang hoc cua Artificial Neural Network chu yéu dua trén k§y thuat lan truyén nguoc
[3] [5] Mang Artificial Neural lan truyen 1a mot ham phi tuyén co thé x4p xi gan dung nhung
mét ham dich dugc cho qua mét s6 mau trong tdp mau.hinh H.1 sau day s&¢ minh hoa mot
mang lan truyén.

. O Bién
O—>

phu thudc

Lép xuit

Hinh H1.Mang LAN truyén 3 16p
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Trong hinh, mang gom 3 l6p (thuce té ANN cho viéc hd trg chon thau ciing s& c6 3 16p nhu
thé nay, nhung klen trac cu the sé dugc nghién ctru chi tiét trong phan sau): 16p noron nhap
(input), 16p noron an va 16p noron xuét (output). Mdi nut- noron trong 16p nhép, phai nhan gia
tri ctia mot bién doc lap va chuyén vao mang. Dir liéu tur tat ca cac noron trong lop nhap duoc
tich hop — ta goi 1a tong trong hoa- va chuyén két qua cho cac noron an Goi la “an”, vi cac
noron trong 16p nay chi lién lac véi cdc noron trong cac 16p nhap va xuét, va chi nguoi thiét ké
mang blet 16p nay (nguoi s dung mang khong biét 16p nay) . Tuong ty, cac nit- noron trong
16p xuét cling nhan cac tin hiéu tong trong hoa tir cac nit an. Mdi nut- noron trong 16p xudt
tuong tmg mot bién phu thudc.

Mang lan truyén chi c6 thé & mot trong hai trang théi :
0 Trang thai anh xa (vi du nhu tinh toan ra cac thong s6 can thiét cho viéc chon th?lu)
0 Trang thai hoc (vi du nhu hoc céc dit li¢u chon thau mau tir nguoi dung nhap vao)

Trong trang thai anh xa, thong tin lan truyén tir 16p nhap dén 16p xuit va mang thuc hién
anh xa d¢é tinh gia tri cac bién phu thugc dua vao cac gia tri bién doc 1ap duge cho @ Y=NN(X).
Trong trang thai hoc, thong tin lan truyen theo hai chiéu nhiéu 1an dé hoc céc trong sb. Trong
trang thai anh xa, mang xir Iy mdi lan mot mau dé tinh Y=NN(X). Gi4 tri cac nut trong 16p an
va trong 10p xuét 1a gia tri cia ham truyén v6i tham s 13 tong trong hoa. V& mit hinh hoc, d6
thi cia ham truyén c6 dang chir S —nén ta goi 1a ham dang S. (H..2)

Hinh H.2 minh hoa d thi ham truyén thong dung g(u) :

Chin trén /
/ Chin duéi

| 1 | | | | | |
-20 =15 =10 -5 0 5 10 15 20

Hinh H.2 D) thi ham Logistic g(u)

Khi u=0, g(0)=0.5. Khi u ting, g(u) ting — nhanh luc dau nhung rdi cham hon khi tiép can
1, d6 1a chan trén ctia n6. Chan dudi 1a 0.

V& mit toan hoc, ham logistic dugc dinh nghia nhu sau :

trong d6 e 1a co sb 16garit tw nhién. Hang sb e co gia tri khoang 2.71828

gu) =
I+—
en
4.4. Thiét ké mang noron nhan tao cho muc dich chon thiu
4.4.1. So b thiét ké ANN:

Bai toan nay c6 dau vao 1a dir liéu vé cong trinh, c6 két xudt 1a cac tiéu chi, thang diém
danh gia HO So Du Thau. Céc dit liéu (s6 nut nhap) cia Artificial Neural Network gom c6:

4.4.1.1. Nhom cong trinh : 5 nhom
1. Cong nghiép
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2. Cép thoat nudc, Tuyén ong dan dau, Tuyén cap thong tin buu dién, Pudng day tai dién.
3. Nong nghiép thuy lgi

4. Giao thong

5. Dan dung

4.4.1.2. Logi céng trinh ciia nhém : tix 3 dén 8 loai cho mot nhom.

i 4.4{.1.3. Phan loai cua loai co”;;g tl:'l‘nh ctir 1 dén s phan loai cho mot loai cong trinh Do do
tong sO phan loai cong trinh 1én dén hang tram.

4.4.1.4. Gia tri cong trinh (ty)

4.4.1.5. Thoi gian thi cong (nam)

Vay truc quan ta co thé th'?iy réng nén thiét lép mot Artif:lcial Neural Network cod 5‘ nut phép
gho 5 dir li€u vira nén, c6 25 nut xuat voi 25 1a so tiéu chuan danh gié Ho So Du Thau, s6 nut
an s€ dugc nghién ctru xdc dinh trong qua trinh xay dung & huan luyén Artificial Neural
Network sao cho hop ly nhat. (H.3)

Bién
phu thudc

Lép xuat

Hinh H.3. ANN c6 5 nit nhap, n nat an va 25 nat xut

Tuy nhién, qua thyc nghiém nghién ctru, nhan théy mot kién tric Artificial Neural Network
v6i 5 nit nhap va kha nhiéu nit xuit nhu vy rat kho thiét ké va nhat 1a rat kho huin luyén [3]
[5]. Kién trac rat céng kénh, thoi gian luyén rat 14u, sai sb giam rat cham va di nhién do tin cay
khong cao. Vi vay, phai tim mot giai phap nao d6 dé don gian hoa ciu triic “bd nao* nay, tir 46
lam cho viéc kiém soat Mang Noron Nhan Tao-Artificial Neural Network tr¢ nén dé dang & tin
cdy hon.

4.4.2. Gidi phdp don giin hod ANN thé ban diu :

Néu chu y dén 3 dir liéu dau tién caa 5 dit liéu thudc 16p nhép ta nhan thiy rang : Ba dit
liéu nay nham loc cong trinh (dy an) thanh 5x8x5 twong dwong khoang 200 phan loai cong
trinh. Thyc ra vé mat 1y thuyét Mang Noron Nhan Tao-Artificial Neural Network c6 thé hoan
thanh nhi¢m vy tach loc nay. Nhung ¢ mirc d0 nghién ctru hién tai va qua phéan tich tinh hinh
thuc té, ta chua can phai dua phan loc phan loai cong trinh nay vao Mang Noron Nhan Tao.

C6 thé thé mot bo loc béng thuat toan loc CASE cb dién. Pong tac loc g;“m 200 phan loai
cong trinh nay theo 3 tﬁng loc : Nhém, Loai, Phan loai. Diéu nay that sy da lam kién trac cua
Mang Noron Nhan Tao-Artificial Neural Network nhe di khoang 60% va do phuc tap da giam
di nhiéu lan.
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Pén day, dbi voi riéng timg ANN thi tir 5 dir liéu can cho 5 nat an, ta chi con can 2 dit liéu
va 2 nit an tuong tng 1 : gia cong trinh va thoi gian thi cong.Thuc ra, ta chi bot khéi luong
cho ANN bang cach chuyén phan loc dir liéu nhép sang cho mot bo loc thong thudng. (H.4)

Lop
Xut
1
Noron
Noron Lop An:
3 Noron

Hinh H.4. ANN c6 2 nut nhép, 3 nut 4n va 1 nat xut

4.5. Chwong trinh hd trg chon thau Bidder Select

4.5.1. Kha nang va nguyén ly hoat dong ciia chuwong trinh:

4.5.1.1. Kha nang:

Chuong trinh dugc viét bang ngén ngit java, tién loi cho viéc xuét ban, sir dung trén mang
Internet. Do vay mang tinh ng dung va phat trién cao. Chuong trinh s€ tng dung Artificial
Neural Network gitp nguoi dung trong cac tac vu chinh ctuia qua trinh chon thau. Cac Modules
chinh cua chuong trinh 1a:

0 Lap Ho so moi thau

0 Panh gia Ho so dy thau

0 Hoc (duoc huan luyén) cach tu duy ciia cic chuyén gia chon thau.

4.5.1.2. Nguyén ly hoat dong:

Céac Module (processes) dic thu cho xir Iy thong tin, diéu khién chuong trinh, xuat nhap
dir liéu vv... dugc nghién ctru xay dung theo thudt toan va quy trinh chon thau da phan tich.
Phan Module huan luyén ANN c6 ngudn goc tir mot Java engine (goi chuong trinh) do Paolo
Maroone — mot chuyén gia toan tin hoc [18] -phat trién tir trudc.
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4.5.2. So do hoat déng tong qudt ciia Bidder Select

A

A

NGUOI <
DUNG

Hb So Moi
. . Thau
Thong tin ve géi thau
. . - BIDDER Két qua danh gia
Thong tin vé nha thau SELECT Ho So Dy Thau
Dir liéu huin luyén ANN Kién thirc cia ANN

5. KET QUA CUA NGHIEN CUU : Nghién ctru di xay dung dugc mot pham mém co kha
nang hd trg cong doan kho khian nhat va mang tinh chuyén gia nhit trong quy trinh tuyén chon
nha thu 1a qua trinh danh gia H6 so dy thau cia ho. Quan diém, duong 16i dénh gia Ho6 so du
thau ctia Bidder Select 1a dong, co thé thay ddi, khong cimg nhéc va bat bién nhu phan mém
thong thuong khac. Ngoai ra, d6i v6i ting cong trinh Bidder Select ciing s& cung cap mot HO
so moi thdu hoan chinh nhim giup d& cic can b chua nhiéu kinh nghiém hodc ngay ca cac
chuyén gia giau kinh nghiém ciing d6i khi can tham khao dén cac dé xuat nay dé giam bot nguy
co bo sot thong tin, quy dinh, hodc ngay ca nhitng nham 13n khong dang c6 cta minh.

6. NHAN XET

B Ho so mdi thiu mau do nghién ctru dé xuét tuy chua thuc su tré thanh chuén nhung da
dugc nghién ctiru chit loc, tong hop tir nhidu Hd so moi thiu cung loai va dugc tac gia soan
thao tudn thu cac quy dinh hién hanh cia quy ché ddu thau Viét Nam. Vé phan nghién ctru g
dung tri tu€ nhan tao, khoi dau 1a mot kién trac Artificial Neural Network kénh cang va “kho
bao” vdoi 5 nat nhap, 25 nut xuét va rat nhidu nat an, Nghién cuu da tim toi dé xuit mot hé
Artificial Neural Network bao gém tap hop cac Artificial Neural Network don gian nhung rat
hiéu qua cho viéc mé phong chuyén gia chon thau.

7. KET LUAN

Cubi cung, nghién ctru tao ra dwgc mot san pham 1a mot cong cu chuyén gia a0 mang dic
trung tri thong minh nhan tao c6 kha nang ho tro cho cac can by, chuyén gia trong qua trinh xét
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chon thau ¢ Viét Nam. Diéu niay gép phan khang dinh tinh kha thi ciia huéng nghién ciru ap
dung tri tu¢ nhan taono6i chung, Mang Noron nhén tao noi riéng cho nganh xay dung.

APPLICATION THE ARTIFICIAL NEURRAL NETWORK IN BID

SELECTION IN ACCORDANCE WITH VIET NAM CONSTRUCTION

PROCESS

Pham Hong Luan, Pham Truong Giang
University of Technology, VNU-HCM

ABSTRACT: Construction bidding procedures are affected by numerous factors. These

factors are both the specific features of the projects and dynamically changed situations. Some
of bidding decision is based on personal and past experience. Artificial neural network (ANN)
is revealed a useful tool in dealing with complex and unstructured problems. A preliminary
study on ANN and Vietnamese bidding regulations: 88/ND-CP, 14/ND-CP, 66/ND-CP was
conducted to form a new software BIDDER SELECT. This academic and educational software
may be a first step in application of artificial intelligence in VN construction engineering.
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