82

Binh Thi Hdng Huyén, Hoang Thi Thanh Ha, Michel Occello

MO HINH PA TAC TU PA MUC GIAM SAT VA PIEU PHOI PAM DONG
TRONG TINH HUONG CO CHAY

A MULTI-LEVEL MULTI-AGENT MODEL FOR MONITORING AND
COORDINATING A CROWD IN A SITUATION OF A FIRE

Pinh Thi Hong Huyén'*, Hoang Thi Thanh Ha2, Michel Occello?
Truong DBai hoc Quy Nhon, Viét Nam_
2Trwong Dai hoc Kinh té - Dai hoc Da Nang, Pa Nang, Viét Nam
3Trweong Dai hoc Grenoble Alpes, Phap

*Téac gia lién hé / Corresponding author: dinhthihonghuyen@gnu.edu.vn
(Nhén bai / Received: 05/3/2023; Sira bai / Revised: 05/5/2023; Chip nhan diang / Accepted: 22/5/2023)

Tém tit — Hanh vi ctia con ngudi ¢ nhiing noi cong cong thudng
rat phtrc tap, luén thay d01 va chiu tic dong cua nhidu yéu t6.
Trong trudng hop khan cip nhu hoa hoan, hanh vi cia con ngudi
tré nén hdn loan va khong kiém soat duge. Co nhiéu linh vuc
nghién ctru vé hanh vi ciia dam dong nhu: Cellular Automata,
Social Force, Fluid-dynamic, dwa vao tac tir, 1y thuyet tro choi.
Tuy nhién, mdi linh vuc déu 0 uu va nhuoce diém riéng. Trong
bai bao ndy, nhom tac gia dé xuit phuong phap mé hinh hoa hanh
vi dém dong dya vao m6 hinh da tic tr MAS-GIG [1]. Nhom tac
gia dya trén nén tang mod phong MASH (2] dé thiét ké va xdy
dyng framework cho ting dung. Ap dung phwong phap dé xuét [3]
huéng dan hanh khach so tan khi 6 chdy. Dé danh gia phuong
phap dé xuit, nhom tac gia so sanh phuong phép thyc hién va két
qua thuc nghiém giira phuong phéap dé Xuat va phuong phap so
tan ty dong. Moi truong thyc nghiém gdm phong chd s 5 va 6,
sanh khéi hanh, ting 1, san bay qudc té Da Ning, Viét Nam.

T khoéa — Mb hinh hoéa va ‘md phong; hanh vi dam dong; hé
thong da tac tir; ddm dong khan cap; hanh vi con nguoi.

1. Pit van dé

Hanh vi d4m déng hay hanh vi tap thé duoc st dung dé
chi mot tap hop cac hanh vi trong d6 sé luong 16n nguoi
tham gia. Theo bai bao [4], cac tic gia da dé xuat mot thuat
toan lap ké hoach so tan theo giai doan duoc ap dung cho
céc toa nha c6 nhidu 16i thoat hiém. Theo [5], cac tac gia
da dé xuat mot cach tiép can méi cho hé thong kiém soat
va so tan hoa hoan trong toa nha thong minh duya trén loT
dé huéng dan cac ca nhan di chuyén theo tuyén duong so
tan khi x4y ra hoa hoan mét cach hiéu qua. Theo bai bao
[6], trong mot dam dong khin cAp, hanh vi cua nhimg
ngudi cu ngu duoc thé hién dudi nhidu hinh thtre nhu: Di
chuyén ngau nhién dbi véi nhitng ngudi khong biét 161 ra.
Mot sé ngudi khong tu quyét dinh di chuyén theo huéng
nao do ho c6 thé xac dinh vi tri 16i ra bang kién thirc ca
nhan nhung khong chic chan. Mot s6 ngudi biét rd vé cac
16i ra nén ho co thé dinh huéng di chuyén cua ban than.
Mot s6 nguoi khong biét 16i ra & dau, vi vay ho di theo dam
déng. Diéu nay thuong tao ra cac dong di chuyén nguoc
chiéu gay tac nghén. Mot s6 ngudi dé bi anh hudng tam 1y,
ho quyet dinh chay, d6i v6i hanh vi nay thuong gay hoang
loan, tic ngh&n v.v. Cac nghién ctru vé md hinh hoa hanh
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vi dam déng theo hudng tiép can da tac tir nhu: Nghién ctru
céc thudc tinh c4 nhan vé tinh cach va cam xtc [7], tranh
va cham vao nhau gilra cac ca nhan va tranh va cham vao
cac chudng ngai vat [8], nghién cru nhém cac ca nhan
trong dam déng [9, 10], ra quyét dinh tap thé [11], phan
tich hanh vi tap thé giita nhitng ngudi di tan phan 4anh trong
tac x4 hoi gitra ho [12]. Phan 16n nhing nghién ctru v& mo
hinh héa hanh vi dam déng 14 so tan khan cdp, can giai
quyét van d& tic nghén va su cham tré trong qua trinh so
tan. Trong [13], tac gia dé xut hudng tiép can lap ké hoach
diéu hudng tac tir trong méi trudong dong dic, tranh chu'orng
ngai vat, s dung tuyen duong dugc tinh toan va cung cap
két ndi toan hé thong. Tim dudng di cua timg nguoi di bd
tranh chudng ngai vat va nguoi di bg khac trong méi truong
[14]. Nghién ctru nhém céc cé nhan trong dam dong [15,
16, 17]. Hanh vi tap thé [18].

Phan 16n nhiing nghién ciru vé mo¢ hinh hoéa hanh vi
dam dong 1a so tan khan cap, nhimg van d& can giai quyet
trong linh vyc nay nhu tic nghén, thleu thong tin dan dén
su chdm tré trong qua trinh so tan. Su tic nghén xay ra khi
mot s6 lugng 16n cac ca nhan ¢b gang di qua mot 10i thoat
va ho thiéu kién nhan trong khi chd doi. D& han ché rui ro
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xay ra khi bi tac nghén trong qua trinh so tan, nhiéu nghién
ctru dua ra giai phap nhu didu phdi, lap ké hoach hudng
dan so tan.

Trong pham vi bai bao ndy, nhom tac gia nghién cuu va
xdy dung nhimng tac tir thong minh, tu chi, két hop véi
thuat toan tim duong di ngan nhat dé di chuyén tir vi tri cia
mdi c4 nhan/ nhom dén mot 16i thoat, tinh toan dé dong di
chuyén khong bi tic nghén khi qua céac cira thoat hiém dya
vao kich thudc cira thoat hiém va kich thude ctia mdi ca
nhan. Dic biét xay dung co ché diéu phdi theo mirc so tan
dam dong trong trudng hop cé chdy.

2. Phwong phap dé xuét
2.1. M6 hinh da tic tir MAS-GiG

Theo tai liéu [1], m6 hinh da tac t&r da mac MAS-GiG
la mot mo hinh dugc két hop gitra kién trac AEIO va mb
hinh nhém da murc.

2.1.1. Kién triic AEIO

Mo hinh da tac tir theo kién tric AEIO [19], gom 4
thanh phan: A (Agents) tic tr trong hé thong;
E (Environment) -moi truong bao gom khong gian chung
clia cac tac tr trong hé thong; | (Interactions) - cic tuong
tac trong hé thong; O (Organizations) - co ché to chirc trong
hé thong hay chinh 1a tdp cac moi quan hé giira cac tac ti
v&i nhau.

Bon thanh phan AEIO trong mg dung gdm:

- Tac tr: M4t tac tir dai dién cho mot ca nhan trong dam
dong. MOi tac tur c6 thuge tinh, kien thirc, trang théi, vai tro
khéc nhau do vay n6 c6 thé dua ra quyét dinh doc 1ap.

- Mbi truong: MO trudng 1a khong gian hai chiéu, trong
d6 str dyng 1y thuyét do thi d€ mo hinh héa cac duong di
¢6 thé di chuyén duoc.

- Tuong tac: Cfétc tac tir twong tac voi nhau va tac tu
tuong tac vai cac doi tugng ctia moi truong. Tuong tac gilra
cac tac tir dugc thuc hién bang viéc giri/nhan tin nhan. Tac
tir twong tac voi cac doi tuong moi truong gom: Chon 161
di, tranh chudng ngai vat, tranh khi gap tac tir khac di
nguoc chiéu nhau,..

- T6 chirc: Theo mdi quan hé hai chiéu gom chleu doc
va chiéu ngang. Té chirc theo chiéu ‘ngang bao gom cAu
trac nhom va mdi quan hé trong né. Té chirc theo chiéu doc
bao gdm cau trac va méi quan hé gitta cac muec.

2.1.2. M6 hinh nhom da mirc

Theo [20], m6 hinh nhdm da mrc dugc hinh thanh theo
co cheé tir dudi 1én va duoc md ta nhu sau:

- Mirc 0: Céc tac tir & mirc 0 duoc goi la cac tac tr co
s0, n6 dai dién cho mét ca nhan trong tmg dung. O muc
nay, khong c6 té chirc va cdu tric nhom.

- Mirc 1: Mitre 1 1a mitc nhém dau tién trong md hinh.
Nhom & mirc 1 duogc hinh thanh tir cac tac tor @ mirc 0. Sy
hinh thanh nhém dwa vao cac méi quan hé x4 hgi cua nhitng
tac tir. Mdi nhom bao gém mot dai dién nhom va cac thanh
vién trong nhom.

- Mitc n (n>2): Mitic n 1a mirc nhém thir n, mdi tac tir &
muc nay la dai dién cuia mdt nhom & mirc (n-1). Cac tac tir
o0 muc n thugc cung mdt nhoém khi chung hién dién trong

cing mot pham vi. C4u tric nhém & mirc n ciing bao gom
mot dai dién nhom va cac thanh vién trong nhoém.
2.1.3. Sy hinh thanh cdc mirc

Su hinh thanh cac mirc trong m6 hinh MAS-GiG thyc
hién nhu sau:

Mtc 1 1a mic nhém dAu tién, nhém & mire nay duoc
hinh thanh tir nhimg ca nhan & mtc 0 sao cho ching ¢ mbi
quan hé x8 hdi nhu ban bé, gia dinh. Mtrc 1 dugc hinh thanh
theo cong thire 1.

Gk k=1.g)={(l1ii=L..0), l1jG=1.0)): 12i R Laj} 1)

Trong d6, R 1a méi quan h¢ xa hoi; g: s0 tu nhién bét
ky dai dién cho s6 nhém; o 1a sb tu nhién bat ky dai dién
cho s6 tac tir & muc 0; i, j 1a cac s tu nhién nam trong
khoang tir 1 dén o.

Mirc thir n (n>2), mdi c4 nhan & mirc n 1a dai dién cta
mot nhém & mirc (n-1). Nhéom & mirc n dugce hinh thanh
theo cong thirc 2.

Representatives
G(n 1)i(i=1.g) — Ini (i=1.m) 2)
Gnk(k:l..g) = {(Ini(i=1..m): Inj(j:l..m)): Inir Inj}

Trong d6, r 1a pham vi ma cac cd nhan cung mot
nhom hién dién. Mg‘)i Ini, Inj 12 Qai dién cuia cac nhO:m G-
0 muc (n-1), m 1a so tu nhién bat ky dai dién cho s ¢4 nhan
& murc (n-1).

2.1.4. Chon dai dién nhom

Pai dién ciia mot nhém duoc chon dua vao diém nhan
thire cia mdi tac tr. Diém nhan thic bao gdm kién thirc
v& moi trudng — aek, kinh nghiém cua ban than trong viée
so tan khan cap — ape, thoi gian ra quyét dinh — aq. Vi du,
su hiéu biét cia mot tac tir vé moi truong nhu: Cac 16
thoat & vi tri nao, 16i di nao dén 16i thoat gan nhit. Kinh
nghiém cé nhén trong so tan khan cip nhu chon dudng di
nao dén 16i thoat gan nhét, giit viing tim ly dé tran an
nhirng ngudi xung quanh. Thoi gian ra quyét dinh 1a yeu
td rat quan trong trong so tan khan cap, n6 lién quan dén
tam 1y, sy hiéu biét ciia ban than vé méi trudng va kinh
nghiém ca nhan trong so tan khan cap. Tac tir nao c6 diém
nhén thuc 16n nhét trong nhom dugc chon lam dai dién
nhém. Diém nhan thirc ciia mbi tac tir duge tinh theo cong
thirc 3.

Ka = @ek + ape + aat 3)
2.2. Cdc bai todn hé tro viéc lip ké hoach so tin

Phuong phép 1ap ké hoach so tan bao gdm ap dung mo
hinh MAS-GiG mé hinh héa d¢am déng két hop véi viée
chon tuyén duong t6i wu nhat @& hudng din so tan hanh
khach dén noi an toan dat thoi gian ngén nhat va sé nguoi
so tan an toan nhiéu nhét.

2.2.1. Xdc dinh dwong di ngdn nhdt

Dé xac dinh duong di ngan nhit, nhom tc gia sir dung
ly thuyét do thi dé mé hinh héa khong gian 2 chidu va tim
duong di ngén nhét trén dd thi G=<V,E>, v6i V la tap cac
dinh, E 1a tdp cac canh cta d0 thi. Dya vao do thi G,
nhom tac gia ap dyng thuat toan tim duong di ngin nhét
Dijkstra dé chon duodng di ngin nhit trong sd cac tuyen
duong co thé di chuyén tir mot vi tri trong khong gian dén
mot 16i thoat.
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2.2.2. Phéan chia khéng gian

Khong gian dé thyc nghiém ung dung (goi 1a khong
gian) dugc chia thanh nhiéu khong gian nho hon dua vao
cAu tric cta nd va cac 16i thoat. Viéc phan chia khong gian
v6i muc dich xac dinh pham vi cia moi mic trong Gng
dung. Khong gian 1a mgt khong gian gi¢i han va dugc ky
hi¢u la SE. Cac khong gian con dé cap dén 1a khong gian
ddc 1ap va ching c6 moi quan hé topd voi nhau, dugce ky
hiéu la Sai‘(i =1, 2, 3,...,, n). Cac khdng gian con S, théa
man cac diéu kién sau:

SE: SalUSaz“‘USai"‘USan, nEO (4)
Vi Sai, SajcSE, sao cho S.iNS;=9, (5)
Trong do, i #j vai,j €{1,2,3...n}.

Diéu nay c6 nghia 1a cac khong gian con S 1a tap con
cta khéng gian SE (4) va cac khdéng gian con nay khong
giao nhau (5).

3. Thuc hién ing dung

'Nhom tac gia chon bai toan ng dung cho m6 hinh deé
xuat la 18p ke hoach so tan hanh khach khi c6 chay tai phong
cho bay, sanh khoi hanh, tang 1, san bay quoc té Pa Nang.
3.1. Mé td bai todn irng dung

Thong thuong, hanh khach sau khi check in, qua ctra an
ninh ho s& vao phong cho bay. Ung dung mo hinh dugc
thue hién trong mot tién trinh theo thoi gian tir khi san bay
¢ trong trang thai hoat dong binh thudng dén khi c6 chay
tai mot vi tri nao d6 trong day cac phong cho bay, dén khi
tat ca hanh khach duoc so tan dén noi an toan. Thoi diém
bét dau tién trinh 13 khi hanh khach sau khi qua ctra kiém
tra an ninh va ho vao phong chd chuyén bay cua ho.

Tién trinh dugc mo ta theo dong thoi gian nhu sau:

- Tai thoi diém bit dau (to): Da c6 mot lugng hanh
khach trong phong cho, mét s6 hanh khach dang lam viée
riéng nhu dang ngoi trén ghe doi hay dang di tim ghe; hodc
dang di dén shop/ nha hang. ..

- Tai thoi diém san bay hoat dong binh thuong (ti): CVC')
thém hanh khach vao phong cho. Hanh khach bat dau xuat
hién va di vao phong cho tir 16i vao, ho s€ di chuyén dén
khu vyc tuong ing voi cira may bay ma ho s€ di, sau d6 ho
di tim ghé ngdi dé ngdi chd, mot sb di vé sinh, mot sb di
t6i nha hang an/udng. ..

- Tai thoi diém c6 chay & mét vi tri nao do (tj): Tin hidu
chay phat ra, lan truyén thong tin chay.

- Tai thoi diém (t)): CAC cip diéu hanh trong hé thong
quan ly khan cap thyc hién ké hoach hudng dan hanh khach
SO tan.

- Tai thoi diém (tm): D3 c6 mot lwong hanh khach dén
noi an toan.

- Tai thoi diém (tn): Tt ca hanh khach da dén noi an toan.
3.2. Pé xudit mé hinh MAS-GiG cho iing dung

_Theo tai liéu chuyén nganh chay nd huéng dan so tan
khan cap tai san bay trong truong hop hoa hoan [21], moi
san bay deu c6 san mot h¢ thong quén 1y khan cap. Nhom
tac gia dé xuat mo hinh MAS-GiG cho hé thong nay la
manage-MAS-GiG. Ngoai ra, tai cac phong cho bay duoc
bo tri mot lwgng hanh khach cu ngy, dé xuat mé hinh MAS-

GiG cho hé thong hanh khach 1a base-MAS-GIG.

Dura vao cdu trac khong gian ciia sanh khai hanh, nhom
tac gia dé xuit s6 mirc cho md hinh manage-MAS-GiG. C6
ba mtrc: muire khu vuc (Area), mic phong cho (Lounge) va
mirc diéu hanh (AirportOperator).

Duya vao dir liéu phan bb hanh khach tai cac phong cho,
nhom tac gia dé xuat sé muc ciia mo hinh base-MAS-GIG.
C6 hai mirc 1a muc ca nhan (Indie) va mic nhém (Group).
S6 mirc cua hé thdng nay duoc mo ta nhur sau:

- Mtic 0 1a mirc ca nhan (Indie), mdi c4 nhan dai dién
cho mot hanh khach.

- Mirc 1 1a mirc nhém, mdi nhém & muc ndy gom céc
c4 nhan c6 modi quan hé xa hoi, dai dién nhom la
GroupLeader.

Trén thuc té, hai hé thong base-MAS-GiG va manage-
MAS-GiG c6 su két hop ty nhién véi nhau. Cy thé, cac ca
nhan/nhém hanh khach duoc phan b trong mdi khu vuc
cia phong chd. Mdi khu vyc trong mot phong chd duoc
b tri mot ngudi trong hé théng quan 1y khin cap giam sat
hanh khach. Nguoi nay duoc goi la dai dién khu vyc va
anh ta thuoc hé théng quan 1y khan cép. Nhu vay,
trong mot phong chd c¢6 bao nhiéu khu vuc thi co bay
nhiéu nguoi duoc bé tri giam sat cac khu vuc trong phong
cho. Pai dién khu vuc duoc bd tri tir hé théng quan 1y
khan cip.

Tuong ty nhu mdi khu vue c6 mot ngudi dai dién quan
ly, giam sat thi mdi phong cho ciing c6 mot nguoi dai dién
dé giam sat phong cho.

Trong hé théng quan 1y khan cip c6 bd phan didu hanh
hé thng. B phan nay giam sat toan bo hé théng Ap dung
md hinh MAS-GiG cho hé thong quan ly khan cap co tén
manage-MAS-GiG, s6 mirc cua hé thong nay gdm:

- Mirc 2 1a mire khu vuc (Area), dai dién khu vyc trong
ung dung 1a Guide.

- Mirc 3 1a muc phong cho (Lounge), dai dién phong
cho trong tng dung 14 GuideLeader.

_- Mirc 4 1a mitc diéu hanh (AO), dai dién cho bo phén

dieu hanh hé thong quan ly khan cap la AirportOperator.

Mo ta cac mire va dai dién cac muc trong Gng dung thé
hién ¢ Hinh 1.

—manage-MAS-GiG

— base-MAS-GiG
Mirc 0 -»--/ nde \-»-?nw

Hinh 1. M6 td cdc mirc ciia mé hinh MAS-GiG cho ung dung

3.3. Phwong phdp dé xuit cho viéc lip ké hoach so tin

Tir thong tin vé khong gian cac phong cho va sy phan
bd hanh khach tai cac phong cho, thong tin chay, nhém tac
gia dé xuét phuong phap lap ké hoach so tan hanh khach
dén noi an toan. Phuong phap d@& xuét cho bai toan lap ké
hoach so tan dugc mo ta trong Hinh 2.



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 21, NO. 5, 2023 85

Di¥ ligu khéng gian
DiF ligu ngudi o ngu
D lidu chay

k. ¥
¥y dung d6 thi &y dung md hinh Xay dung md hinh
G=<V B> base-MAS-GIG manage-MAS-GIG

—)Q‘?‘
K&t hop hai MAS-GIG thanh
integrated-MAS-GIG

®ac dinh duing di ngdn
nhat bang thudt todn
jkstra

?<

Cac nhdm hanh khach di
chuy&n d&n noi an toan

Hinh 2. So d6 téng qudt cho bai todn ldp ké hoach so tan
(Nguon [3])

4. Thiét ké tmg dung
4.1. Cong cu mo phong MASH [2]

MASH (MultiAgent Hardware Software simulator) la
mdt cong cu md phong do giao su Michel Occello va cong
su phat trién, v6i muc dich thuc nghiém cac nghién cuu
lién quan dén mo phong cac hé thong da tac tr khac nhau.
Diém khac biét & MASH so véi cac cong cu md phong khac
1a n6 cho phép cé viéc mo phong va thuc thi nhitng hé
thdng da tac tir nhung (embedded multi-agent systems).
MASH hd tro bén loai tac tir sau:

- Tac tir mém (software agents) 14 tic tir ma c6 thé nhan
biét, quan sat va twong tac trén moi truong ao.

- TAc tir 40 (virtual agents) 1a loai tic tir mém nhung
duogc ding dé mo phong hanh vi cua tac tir nhung trong thé
gidi thyuc (real-world).

- Tac tir nhung (embedded agents) la tac tir duogc
nhiing trong thé gidi thuc, né ¢6 thé nhan biét, quan sat va
twong tac trén moi truong vat ly. N6 thudng dwoc cdu thanh
boi su két hop giita mot phan phan mém va mot phin phén
ctng. Nhu robot bong dé, xe tu 14i va cam bién théng minh
1a thudc loai tac to nhing.

- Tac tir dai dién (avatar agents) 1a tac tir dai dién cho
tac ti nhing trong moi truong do0. Hay néi cach khac, thong
qua tac tir dai dién ma tic tir nhung c6 thé tuong tac duoc
v6i tac tr mém trong méi trudng do. Hanh vi cua ching
trén moi trudng mod phong dugc tinh todn trén thiét bi vat
ly thuec.

Hinh 3 mé ta kién trac tng quat ctia cong cu md phong
MASH. Trinh Quéan ly tac tor don (Individual Agent
Manager) cho phép viéc tich hop tac tur 4o va tac tu nhing
chung trong cung mot md phdng thong qua tac tir dai dién.
Mot tac tir ¢ thé dugc hién thuc boi mét tac tir mém (nhu
mot class java) hodc hanh vi ctia téc tir ¢6 thé duoc tinh trén
tac tir nhung & thé giGi thuc. Ngoai ra, trinh Quan 1y xa hoi
(Society Manager) va trinh Quan ly moi truong
(Environment Manager) s€ quan ly, giam sat va cho phép

cac tac tr tuong tac voi nhau va tuong tac voi moi truong
xung quanh chung.
=S ¢ ==

| Tactirdo 1 |¢ - o| Tictirdo] || Tactirdo H1 |. . .| Tac tinhing M |
| Trinh Quan If tic tirdon

| Trich Quén I xa héi

| Trinh Quén I moi trwome

g
£
2
£
£
B

=]

= ; D6 thi méi truome

Hinh 3. Kién triic ciia cong cu mé phéng MASH []
4.2. Thiét ké framework cho trng dung

Mot chuong trinh mo6 phong luoén c6 mét kich ban duoc
xay dung ban dau, day 1a dit liéu bat budc. N6 co thé dugc
dinh dang va cau hinh theo mdt cau truc nhat quan dé
chuong trinh ¢6 thé doc va phan tich. Nhom tac gia da luu
thong tin kich ban nay trong mot tép JSON (Javascript
Object Notation). Kich ban nay chra toan bd thong tin vé
moi truong nhu phong cho, 161 vao, 10i ra, cira hang, v.v.;
thong tin cac chuyén bay nhu chuyén bay c6 stre chira bao
nhiéu, thoi gian bay, xuat phat tir phong chd nao, nd c6 bi
tré khong va tré bao lau, v.v.; thong tin vé hoa hoan nhu
khi nao xdy ra, muc d¢ lan truyén, vi tri xuat hién, v.v.

Ludng md phong mot kich ban thong qua ba giai doan
(xem Hinh 4):

- Khéi tao kich ban (Initialization): Chuong trinh s&
tai kich ban tr tép kich ban dé luu vao cau trac dir liéu
twong ung va khoi tao toan bo doi tugng trong chuong trinh
nhu mot tinh huong thyce t€ tai thoi diém bat dau (t0).

- Xir ly kich ban (Scenario Process): Chuong trinh s&
xur 1y kich ban theo cac sy kién, tinh hudng dién ra theo
thoi gian va trinh chiéu két qua 1én ctra s6 moé phong.

- Két thuc kich ban (Scenario End): Kich ban da két
thic, chuong trinh s€ thong ké lai cac thong so, bicu do can
khao sat.

Xily
kich ban

Két thic
kich ban

Hinh 4. Ba giai doan mé phong kich bdan
4.3. Thiét ké chi tiét
4.3.1. Thiét ké cdc doi twong thuéc méi truong

1

AEnvObject
{abstract)
- id sint
- position : Point
_ |- name  : String |
—{>1- type : String I~
+ getPositionOnMap () : Point |
Exit Area ‘ Chair Obstacle
- width cint - width Lint - width :int - width :int
- inPosition  : Point - height sint - height :int - height :int
- outPosition : Point - guide_area : Rectangle|| - isFree : Boolean
- length < int
- isEntrance : Boolean

Hinh 5. So'd6 I6p cdc doi twong méi trieong
Hau hét ddi twong thudc méi trudong 1a nhimg déi twong
tinh va chiing c6 nhiing thugc tinh chung lién quan tdi moi
truong, nhu: Vi tri, khong gian chiém gitt. Ngoai ra, moi
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loai ddi tuong s€ co nhimg thudc tinh dic trung riéng, nhu
mdt ghé ngdi nd co thudc tinh dé cho biét n6 c6 dang trong
hay da c6 ngudi ngdi, trong khi d6 mot 16i thoat ¢ thude
tinh cho biét noi an toan cua 16i thoat d6 ndm & déu, v.v.
Tir nhitng dic diém chung va riéng d6, nhom tac gia s& thiét
ké mot 16p triru twong chung dai dién cho ddi tugng moi
truong va moi loai dbi tugng cu thé s& ¢ mot 16p riéng va
ké thira 16p triru twgng chung. Hinh 5 so d0 16p ctia mot s6
d6i tugng moi truong trong g dung.

4.3.2. Thiét ké cdc tac tir

Cong cu mdé phong MASH dé cung cAp mot phuong
tién dé mo phong céc tac tir va cdc moi quan hé rang budc
giita chiing. Mdi tac tir trong tmg dung phai dugc thiét ké
1a mot 16p con ctia 16p tac tir trong MASH nhim ké thira
cac thugc tinh va hanh vi chung ctia mét tac tir. Ngoai ra,
chung ta phai thiét 1ap cac thudc tinh va hanh vi riéng biét
cho tirng loai tac tir tiy vao logic cta ing dung cu thé.

Trong tmg dung gdm ¢ nhiing tic tir sau:

- PassengerAgent: Pai dién cho hanh khach. Téc tu
nay c6 nhitng dic tinh riéng ciia mot hanh khach nhu diém
nhan thic, thoi gian ra quyét dinh, di chuyén bay nao, cac
moi quan hé xa hdi nhu di mét minh hay theo nhom, vai
tro trong nhom, v.v. va cac hanh vi ciia mot hanh khach
nhu ngdi doi, di mua sam, dwa ra quyét dinh, trao d6i véi
hanh khach khac, v.v.

- GuideAgent: Dai dién cho nhan vién an ninh, quan ly
an ninh mot khu vuc trong phong chd va huéng dan hanh
khach trong khu vy d6 khi c6 tinh huéng khéan cip. N6 ¢6
nhitng déc tinh nhu quan Iy khu vyc nao, vai tro gi, v.v. va
cac hanh vi cia mot nhan vién an ninh nhu di xung quanh
khu vye minh quan 1y, hudng dan di tan, trao ddi véi dong
nghiép hodc vdi cép trén, v.v.

- AirportOperatorAgent: Dai dién cho co quan quan
Iy khan cdp & san bay. Ngoai nhitng dic tinh va hanh vi
chung cua mét tac tir, n6 cé nhiing hanh vi riéng nhu lap
ké hoach so tan chi tiét khi c6 tinh hudng khén cép xay ra,
trao d6i voi cAp dudi, guri thong bao khan cip, v.v.

- FireAgent: Pai dién cho mdt dam chay. No c6 dic
tinh riéng nhu toc d6 lan truyén.

Hinh 6 m6 ta so d6 16p cac loai tac tir va cac mdi quan
hé clia ching trong hé thng.

AirportAgent Agent
heaith nt  — P ] int
speed Long range int
receveaMsgQueve - Stack positon  : Pont2D
+ move () void color Color
+ balanceSpeed () void s, Int -
+ fndPathToTarget (EnvObject obj) - List<Point2D> enttyView E"‘"“-K’*
+ nANeighdors (int radus) List<AirportAgent> ¥ mas MAS
+ sendMessage (AirportMessage msg): void AN AN
+ receivedFrame (ArportFrame frm) - void - ol
#_processMessage () void FireAgent
VA JAN - spreadngSpeed  int
AN FAY C
|
PassengerAgent GuideAgent
9ere g . AlrportOperator
cognitve nt b=y - role nt e
decisionTime - int : area Area - guideLeaders ~ List<GuideAgent
expenence nt - currentState  GuideState # processMessage () void

~ knownExits Ust<Ext> leaderList 1<PassengerAgen - makeEvacuationPian () - void
role nt groupRef ideGroup

#_processhessage () voxd

plane Plane

currentState gerstat
groupRef PassengerGrou
+ makeDecision () int
# processMessage () void
T A

N

v
X

p GuideGroup

- a ot - it

- leader PassengerAgent | leader GuideAgent

- memberList ~ List<PassengerAgent| - memberList  List<GuideAgent
+ chooseleader () bookean + chooseleader () - boolean

+ makeDecisionExit () int

Hinh 6. So' d6 [6p cdc tdc tik trong hé thong

5. Thye nghi¢m g dung va danh gia két qua
5.1. Dit li¢u hanh khdch

Theo tai liéu [22], di liéu 'phén bd hanh khach vao
phong chd dya vao ty 1€ phan bo trong Hinh 7. Sy phan bo
hanh khach vao phong cho bay theo thoi gian tai ba thoi
diém 6 gio, 10 gio va 18 gio. Trong khoang thoi gian trude
khi may bay cat canh 2 gid 50 phut dén 1 gio.

Phan tram

g
o = >
(o - — g

B Y Y S b B H [ & ]
Théi gian trde khi chuyén bay khéi hanh

Hinh 7. Ty I¢é phdn Qé hanh khach vao phong cho bay
(Nguon IATA 1989) [22]

Gia sir, nhom tac gia chon thoi diém may bay cat canh
l1a 6 gid sang, voi so lwong hanh khach 1a 500, ty 1€ phan
bo hanh khach thé hién Bang 1.

Bing 1. Minh hoa phdn bé hanh khdch vio phong cho bay

Thoi gian con lai trwéc khi Ty 1€ theo S6 lugng
may bay cét canh (phiit) IATA (%) | hanh khéch

170 0 0

160 0 0

150 1 5

140 2 10
130 6 30
120 10 50
110 20 100
100 27 135
90 20 100
80 12 60
70 2 10
60 0 0

5.2. Cdc tham sé méi truwong

Theo tai liéu vé cac chuan trong so tan khan cép ciia vién
Tiéu chuén va Cong nghé Qudc gia Hoa Ky [23], nhom tac
gia chon kich thugc ctra thoat hiém 3m, riéng kich thudce 16i
thoat khan cap 1a 130cm. Gia sir 100% sb ngudi so tan binh
thuong, ho ¢6 kha néng nhan thirc va khoe manh. Tde do di
chuyén cua mdi hanh khach trong phong duoc chon la 1,12
m/s va toc do di chuyén ctia hanh khach xudng cau thang 1a
0,8m/s va 1én cau thang 1a 0,5 m/s.
5.3. Thuc nghiém

Ap dung phuong phap dé xuit vao thuc nghiém tng
dung so tan hanh khach trén pham vi phong cho s6 5 va
phong cho so 6.
5.3.1. M6 td chung

Duya vao ciu trac cua phong cho s6 5 va sb 6 sanh khoi
hanh, san bay quoc te Da Nang [24], nhom tc gia thict ke
ung dung va thiét k& cac kich ban cho ké hoach so tan.

Cac kig:h ban dugc thiét ké dua yz‘to cAu trac thyuc cta phong
cho nhu 101 vao, clra ra mdy bay, 16i ra hanh lang chung, hanh
lang, khu vuc phén bo ghé ngodi, nha hang, ctra hang, nha v¢
sinh,... Tt d6 nhom tac gia xay dung mot ban do 2D co cau
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triic trong tw nhu cu tric thuce ciia phong chd (xem Hinh 8).

&, @,

8 7

El 4 4 El
AT

1 1 1

Hinh 8. Ban d6 2D cho phong cho s6 5

Mbi phong cho ¢6 ciu tric tuong ty nhau. Sau day la
cac ky hicu: (1): Khu vyc an toan; (2): Cua ra may bay;
3): L6i vao phong cho tir tang hai; (4): Ldi ra dé di xudng
tang trét (16i thoat khan cap cta phong chd); (5): Khu vuc
cho; (6): Ctra hang; (7): Nha hang; (8): Nha vé sinh, giira
céc hang ghé trong khu vic chd 12 16i di. Trong ba kich ban
thir nghiém, 161 xudng tang trét (4), cira ra may bay (2) va
16i vao phong chd (3) dugc sir dung lam ba 16i thoat El,
E2, E3. Ba vi tri chay 1a F1, F2, F3 tai phong cho s6 6 (xem
Hinh 8).

C6 ba kich ban, mdi kich ban gdbm mét vi tri chdy khac
nhau. Kich ban 1 chdy tai mot vi tri khong trung véi 16i thoat
nao cta phong cho; Kich ban 2 chay tai mét vi tri gan v6i 16i
vao phong cho; Kich ban 3, chay tai mét vi tri gan vdi cira
ra may bay. MSi phong chd ¢6 ké hoach so tén riéng.

Tham sb dé danh gia phuong phap dé xuat 1a tong thoi
gian so tan (total evacuees time).

5.3.2. Cdc kich ban

Nhom tac giad gia st chay xay ra tai ba vi tri F1, F2,
F3 trong phong chd s6 6. Kich ban 1, chay ¢ vi tri F1 cua
phong cho s6 6. Ca hai phong chd s6 5 va s6 6 déu sir
dung ca ba 16i thoat E1, E2, E3 ciia mdi phong dé hudng
din so tan. Néu chay & vi tri F2, ké hoach so tan cua
phong cho s6 5 van st dung ca ba 16i thoat E1, E2, E3 cua
phong cho s 5 dé huéng dan so tan. Déi véi phong chd
s6 6 chi sir dung 2 16i thoat E1 va E3 caa phong cho sb 6
dé hudéng dan so tan. Néu chay & vi tri F3, ké hoach so
tan ctia phong cho s6 5 van sir dung céa ba 161 thoat El,
E2, E3 clia phong chd s6 5 dé huéng dan so tan. Doi véi
phong cho s6 6 chi sir dung 2 16i thoat E1 va E2 ctia phong
chd 6 6 dé hudng dan so tan.

5.3.3. Két qua thuc nghiém

@'d I + 1 '%Or__* k
HITITK BE (TIRILLITS:
T .

Hinh 9. Giao dién mé phong cho kich ban 1
Hinh 9 hién thi giao dién két qua mo phong cua kich
ban 1 khi chay tai vi tri F1 & phong chd s6 6. Giao di¢n cho
thay, ca hai phong chd cung thuc hién ké hoach so tan trong

cung thoi diém khi chay xay ra tai vi tri F1 & phong chd s6
6. Mbi phong cho c¢6 ké hoach so tan riéng, trong truong
hop nay tit ca ba 16i thoat ctia mdi phong cho déu duge sir
dung dé so tan hanh khach dén nhiing noi an toan tuong
imng. Téng thoi gian so tan clia phong cho s6 512 169 giay.
Tong thoi gian so tan ctia phong cho s6 6 1a 173 gidy. Vay
tong thoi gian so tan ctia hai phong cho 1a 173 gidy.

Tuong tu nhu kich ban 1, nhém tac gia thir nghiém cho
kich ban 2 va kich ban 3 trong pham vi 2 phong chdo.

Nhom tac gia tién hanh thir nghiém 10 1an cho ba kich
ban va ldy binh quan Tdng thoi gian so tan ctia mdi phong
chd. Véi s6 lugng tac tir phan bd trong mdi phong cho
khoang 500 tac tir. Tong thoi gian so tan ciia hai phong cho
cho 10 lan thir nghiém véi ba kich ban F1, F2, F3 hién thi ¢
Bang 2.

Bing 2. Tong thoi gian so tan ciia ba kich ban

Thg | Phong cho s65 | Phong chy sé 6 (Lousnaégls v
u Lounge 5 Lounge 6
nghiém ( ge5) ( 9¢6) Lounge 6)

F1 | F2 | F3 | F1|F2 | F3|F1|F2|F3
Lin1 | 253 | 235 | 235 | 293 | 283 | 269 | 293 | 283 | 269
Lan2 | 245 | 285 | 281 | 275 | 293 | 189 | 275 | 293 | 281
Lan 3 | 267 | 251 | 267 | 288 | 281 | 268 | 288 | 281 | 268
Lin4 | 251 | 233 | 277 | 233 | 285 | 271 | 251 | 285 | 277
Lin 5 | 256 | 267 | 289 | 281 | 297 | 217 | 281 | 297 | 289
Lan 6 | 231 | 365 | 257 | 275 | 297 | 287 | 275 | 365 | 287
Lan7 | 213 | 255 | 277 | 293 | 281 | 205 | 293 | 281 | 277
Lan 8 | 241 | 264 | 269 | 273 | 292 | 264 | 273 | 292 | 269
Lin 9 | 237 | 299 | 201 | 274 | 280 | 259 | 274 | 299 | 261

Lin 10| 256 | 256 | 237 | 233 | 271 | 281 | 256 | 271 | 281

5.3.4. So sdnh phwong phdp dé xudt véi so tan tw dong

Dé danh gia phuong phap dé xuit, nhom tac gia tién
hanh so sanh két qua thyc nghiém ciia phwong phap dé xuat
v6i phuong phap so tan ty dong trong cung moéi truong mo
phong, cung cac tham s6 dau vao. Cy thé: Mai phuong
phap nhém tac gia tién hanh thir nghiém 10 1an, 1dy binh
quan két qua thu dwoc dé so sanh.

Déi véi phuong phap tu dong, nhom tac gia chon ty 1€
di chuyén ngiu nhién cta hanh khéach ra ba 16i thoat cua
phong cho. Riéng dbi voi 10i thoat 1a clra vao ty 1& 40%.
Dbi vai kich ban 2 va kich ban 3. Néu nhitng hanh khach
di chuyén dén 16i thoat co chay thi ho s& quay lai vi tri ban
déu va di chuyén ngiu nhién trong hai 15i thoat con lai voi
ty 1€ 50%.

Thot gian so tan

enaro 1 Scenario 2

== Proposed MAS-GIG

Cac kich ban

Hinh 10. So sdnh téng thoi gian so tan giita hai phwong phdp
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Téng thoi gian so tin cua phuong phip dé xuit va
phuong phap tuy dong hién thi trong Hinh 10. Tong thoi
gian so tan cua phuong phap tu dong cao hon phuong phap
dé xuat.

6. Két luan

Nghién ciru da dat duge mot sé két qua nhu: Ap dung
mo hinh MAS-GiG [1] vao tmg dung lap ké hoach huéng
dan so tan hanh khach. Thiét ké, xay dung, cai dit tmg dung
va danh gia két qua. So sanh két qua bang dinh luong véi
phuong phép so tdn Tu dong.

Mot wu diém ndi bat trong nghién ctru nay 1a ap dung
mé hinh MAS-GiG vao viéc lap ké hoach huéng dan so tan
theo thtr bat. Cu thé, trong pham vi hai phong chd, mdi
phong déu c6 ké hoach so tan riéng do dai dién phong cho
diéu phdi ké hoach so tan. Trong pham vi mot phong chd,
mdi phong chd ¢6 nhiéu khu vue, mdi khu vue c6 mot ké
hoach so tan riéng.

Tuy nhién, nghién ctru van con mot s han ché nhu:
M@bi truong thtr nghiém chua 16n, nhom tac gia mai thu
nghiém pham vi hai phong chd. Mot s tham s6 con dong
nhit giira cic tac tir.

Hudng nghién ctru trong tuong lai, nhom tac gia tiép
tuc nghién ctru, mé rdng pham vi tng dung mo hinh va
phuong phap d¢ xuit. Ap dung mo hinh MAS-GIG tng
dung vao mang xa hoi.
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