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TOM TAT

Bai bao dé xudt thuat toan lai GA-PSO dé€ giai quyét bai toan quy hoach mang dau
doc (RNP) trong hé thong RFID quan ly sach thu vién. M6 hinh duoc ap dung tai
thu vién Truong Pai hoc Cong Thuong TP. HCM (HUIT Library), véi muc tiéu toi
wu héa s8 lugng dau doc RFID nhung van dam bao dd bao phu t&i wu. Md phong

cho thay thuat toan két hgp GA-PSO vuot trdi vé ca ti 1é bao phu va thoi gian xt ly

S0 vOi cac thuat toan don 1é GA va PSO.

Tt khoa: Cong nghé RFID, két hop GA-PSO, t6i wu hoa, quan ly sach thu vién.

1. MO PAU

Cong nghé RFID st dung song vo tuyén dé€ nhan dang thé hodc ddi tugng duoc
gén thé. Mot hé thdng RFID gom ba thanh phan chinh: thé lweu trir dit liéu nhan dang,
dau doc @€ truy van va ti€p nhan thong tin tir thé, cung voi may cht dam nhiém viéce
ey trit va xtt ly dit liéu. Nho kha nang nhan dang nhanh choéng, hoat dong khong day,
hinh thitc tang hinh va pham vi lién lac xa, RFID it bi anh hwong boi chudng ngai vat va
twong thich tot voi cac vat the di chuyén. Nhiing ddc diém nay gitp cong nghé RFID tro
thanh giai phap ly twong trong viéc gidm sat sach tai thw vién.

Quan ly thu vién hiéu qua khi cac cong viéc quan ly 4p dung cong nghé mot cach
te dong hoa, va cong nghé RFID la mot giai phap tiém nang [1]. Tuy nhién, t6i uu hda
viéc lép dat dau doc RFID (bai toan RNP) la bai toan NP-kho [5, 9, 12], doi hoi can bﬁ“mg
nhiéu muc tiéu: do bao phu thé, sd lwgng dau doc, nhiéu tin hiéu, va can bﬁ“mg tai [3].
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Cac phuong phéap heuristic nhu thuét toan di truyén (Genetic Algorithm — GA) va t6i
uwu hoa bay dan (Particle Swam Optimization — PSO) da dugc dé xuat trién khai ap dung
[2]. Tuy nhién GA c6 thé hoi tu cham, trong PSO dé roi vao t3i wu cuc bd [15, 18].

Trong bai bao nay, chung toi dé xuat mot giai phap két hop GA va PSO cho viéc
quan ly thu vién te dong (GA-PSO for Library — GA-PSO-4L). Thu vién khai thac giai
phap tot nhat tir ca hai thuat toan, huéng dan qud trinh tim kiém va thtc day hiéu ting
cong huong, nham dat dwoc giai phap RNP t6t va nhanh hon cho méi truong thue vién.
Bai bao nay mo ta chi tiét thiét ké va tién trinh xay dung giai phap GA-PSO-4L.

Cac phan tiép theo ctia bai bao nay bao gom: Phéan 2 trinh bay cac nghién ctu
lién quan vé viéc st dung giai thuat GA va PSO trong van dé RNP, Phan 3 1a nghién cttu
mot phuong phap nén tang, mo ta chi tiét tiép can GA-PSO-4L trong t3i wu hda vi tri lap
dat dau doc, mo6 phong va trinh bay cac két qua dat dwgc thé hién trong Phan 4 va két
luan ¢ trong Phan 5.

2. NGHIEN CUU LIEN QUAN

Hién nay, chwa c6 nhiéu nghién ctu truc tiép lién quan dén viéc trién khai cong
nghé RFID trong cong tadc quan ly sach tai cac thu vién thong minh. Tuy nhién, da c6
mdt s6 nghién ctru tap trung vao viéc ing dung cac giai phap 1y cam hung tir tw nhién
d€ giai quyét bai toan quy hoach mang RFID (RFID Network Planning - RNP) trong linh
virc nay.

DPiau tién, Yuanzhong Shu va cong su [5] da gidi thiéu mot s6 mo hinh thuéat toan
xac dinh vi tri dua trén cong nghé RFID, nhdm cai thién d6 chinh x4c trong viéc xac dinh
vi tri sach trén ké. Mo hinh trong bai nghién ctru da két hop cac nhan tham chiéu dé thu
thap thong tin vi tri ma khoéng can tang so lwgng thiét bi dau cudi. Bai nghién ctu da
nhan manh rang viéc tng dung cong nghé RFID khong chi giam chi phi ma con t&i wu
hoa quy trinh quan ly sach trong thu vién [11, 13, 14].

Bén canh d6 thuét toan di truyén (GA) cho bai toan RNP lan dau tién duwoc Guan
va cong su dua ra trong [2], voi ba muc tiéu chinh: giam s6 lwong dau doc RFID, giam
mttc d6 nhiéu tin hiéu va t8i vu héa khoang ving phti séng. Cac muc tiéu nay duoc biéu
dién thong qua cac ham muc tiéu riéng biét, sau d6 dugc tong hop thanh mot ham fitness
thong qua phép tinh tdng c6 trong sd. Guan va cac dong nghiép cting thiét k€ ma hda da
tang cho nhiém sic thé, gom vi tri dau doc, loai dng-ten, va cuong do suy hao tin hiéu.
Trong mot nghién ctru khéc [6], Botero va Chaouchi da nang cao pham vi ttng dung ctia
GA vao bai toan RNP véi sdu muc tiéu: ti thiéu hda phan phu chong 1ap gitra cac dau
doc, t6i thiéu hoa s6 dau doc yéu cau, t6i da hoa s6 thé dugc phu, han ché t6i da sd dau
doc duoc ddt 0 ngoai khu vuc lam viéc, toi thiéu hoa s6 dau doc khong can thiét, va toi
thiéu hoa s6 thé duoc dinh vi 6 vung phu chong lap. Tuong tu, cac muc tiéu nay duoc
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xay dung dudi dang cac ham muc tiéu va dugc két hgp thong qua tong c6 trong s6 dé
tao thanh ham muc tiéu (fitness) cho GA.

Nghién ctru ctia Azli Nawawi va cOng sy [4] vé thuat toan tdi wu bay dan (PSO)
trong quy hoach mang RFID tap trung vao méi quan hé gitta cac tham s6 RNP (nhu vi
tri, cong sudt dau doc, ...) va cac giai phap PSO. Ho dac biét chu trong dén viéc t6i vu
héa viing pht séng thé RFID bang cach xay dung cong thiic phan bs tham s§ RNP va
dé xuat hé thong biéu dién gitp tich hop cac tham s6 vao giai phap PSO [4]. Nghién ctru
nay dat nén mong cho viéc ting dung PSO trong t6i vu hda pham vi phu séng thé va bd
tri dau doc hop ly trong hé thong RFID.

Viéc két hop thuat toan di truyén va thuat toan tdi wu bay dan vao bai toan quy
hoach mang RFID [2] 1a d€ khai thac diém manh ctia ca hai phirong phdp nham dat hiéu
qua t6i vu. GA duoc sit dung d€ tao ra mot tap hop cac giai phap da dang ban dau thong
qua cac phép lai ghép va dot bién, Cac giai phap tot nhat tir GA duoc sit dung lam hat
giong cho PSO, gitp thuat toan nay nhanh chong hoi tu dén cac cuc tri cuc bo hodc toan
cuc. Sy két hop nay cho phép GA tao ra cac giai phap da dang ban dau, sau d6 PSO tinh
chinh céc giai phap nay dé€ dat dwoc t6i wu toan cuc [1, 3], tir d6 cai thién do bao phu thé
RFID va giam thiéu sy chong 1ap gitta cac dau doc.

Tt cac nghién cttu trén, bai bao nay dé xuat ti€p can két hgp GA va PSO cho viéc
quan ly thw vién te ddng. M6 ta chi tiét két hop GA-PSO trong ti wu hda vi tri 1ap dat
dau doc tai thu vién Truong Pai hoc Cong Thuong Thanh phé H6 Chi Minh (giai phap
GA-PSO-4L) duoc trinh bay trong muc tiép theo.

3. PHUONG PHAP KET HOP GA-PSO CHO QUAN LY SACH THU VIEN
3.1. Phat biéu bai toan va kién tric thuat toan

Két hop GA-PSO-4L duoc thiét k& trén viéc két hop diém manh va khéc phuc
diém yéu cua GA va PSO thong qua hé thong RFID trong nghiép vu quan ly thu vién
Truong Dai hoc Céng Thuong Thanh phé H6 Chi Minh (Library HUIT). Cu thé goém
viéc can bf“mg gitta kham pha toan cuc ctia GA va khai thac cuc by caa PSO, tang toc do
hoi tu, hd tro thoat khoi t6i wu cuc bo, va dac biét 1a luu tri, tai sk dung tri thiec tim kiém
thong qua ting dung tai Library HUIT. Thw vién hoat dong nhu mot bd nhé dong, khong
chi Iuu trit cac giai phdp wu ti ma con chu dong huedéng dan qua trinh tim kiém bang
viéc cung cap thong tin cho cac toan ti thuat todn va cho phép diéu chinh tham s6 mot
cach thich tng, tir d6 tao ra hiéu ting cdng hudng gitra cac thanh phan.

Kién trac cua két hop GA-PSO-4L st dung cach ti€p can tuan tu, trong d6 GA
duoc thyc thi trede dé€ tim ra giai phap tot trong khong gian tim kiém. Sau d6 PSO tiép
tuc tinh chinh va cai thién dd chinh xac. Hai thuat toan GA va PSO khong chay song
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song va khong chia sé thu vién hay thoéng tin hai chiéu. GA cht yéu dam nhiém vai tro
kham pha toan cuc, trong khi PSO khai thac cuc b d€ t6i wu hoda sau hon. Cach két hop
nay giup tan dung vu di€m cta ca hai thuat toan nhung theo trinh tw rd rang. Két qua
cudi cung la nghiém t6t nhat do PSO tim dwoc sau khi ké thira tir GA.

3.2. Xay dung ham muc tiéu

Ham muc tiéu dugc md ta nhu Phuong trinh (1) nham t3i da hda ham fitness
f(x), x la vector ma héa vi tri n dau doc [7”1,x. Tiys o Tnpo Tny ] Muc thw vién entry, =
{solution : x, fitness: f(xy), ...}. Ham Fitness f(x) la tong cé trong s cta do bao
pht, s6 dau doc (nghich dao)[8], nhiéu (nghich dao)[10], can bang tai (nghich dao) [11].

Cac toan tir GA duoc cai tién d& nhan huéng dan tir Library HUIT (L). X4c suat

chon loc cd thé i duoc diéu chinh boi d6 twong dong vdi cac giai phap trong thw vién:
Pyroct (i) a@ + (1 — @)Similarity(x; L) )

trong d6 a 1a trong s6 can bang gitta chat leong va do twdong dong ctia ca thé, f 12 fitness
trung binh, va Similarity do d¢ twong dong.
Ty 1€ lai ghép (t) va dot bién P, (t) trong Phuong trinh (2), (3) duoc diéu chinh dong dua
trén toc d6 cai thién ImpRate(L, t) va do da dang Diversity(Pg;,, L) cta thw vién L va quan
thé:

P.(t) = P.pgse + k¢ - ImpRate(L,t) (2)

Pm(t) = Pm,base + kc : (1 - DiverSitY(PGA’ L)) (3)

Ban than c4c toan tr lai ghép va dot bién ciing c6 thé dugc huéng dan. Véi xac

sudt Pyyiqe, gen con co thé duoc tao ra hoac thay doi dua trén thong tin tir giai phap x;;),

lién quan trong thu vién, vi du nhu dich chuyén gen dot bién vé phia gia tri twong Gng
trong x;;p:

Xijmew = Xi,j + B(Xip,j — Xi,j) - rand() (4)

Tuong tw, viéc cap nhat PSO dwoc tdng ceong boi thuw vién, trong d6 £ 1a tham

s0 diéu khién mc d6 anh huong. Cong thitc cap nhat van toc bao gom mot thanh phan
bd sung hudng hat vé phia giai phdp hudéng dan LibGuide(L, x;(t)) 14y ti thu vién:

vi(t +1) = w(EIvi(6) + 2 (001 (Ppest,i = %:(8) ) + c2(O075 (Gpest () — 1:()) +
c3()rs(LibGuide(L, x;(t)) — x;(t)) 5)

trong do Gpes: (t) ¢ thé dwgc chon 1a giai phép tot nhat tir ca bay dan PSO va thu vién,
71,72, 73 1a cac s6 ngau nhién [0,1], w; 1a trong s& quan tinh tai thoi gian t, ¢, (t) 1a hé s&
gia tOc ca nhan tai thoi gian t, ¢;(t) 1a hé sO gia t6c xa hoi tai thoi gian t va c3(t) 1a hé s6
gia toc huwdng dan tir thu vién tai thoi gian t. Cong thitc cAp nhat vi tri van giit nguyén:
x,(t + 1) = x;(t) + v;(t + 1).
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Viéc quan ly thu vién bao gom cac ham d€ thém giai phap modi dua trén fitness
va do da dang so véi cac giai phap hién co, va cac ham dé€ 1dy ra giai phap phtt hop (dua
trén fitness, tudi, dd lién quan) nham hudéng dan GA va PSO.

Cac tham sd thuat todn nhw w(t), ¢;(t), c;(t), c3(t), P.(t), P (1), a, B, Pgyiqe duroc
diéu khién thich ting dya trén cac tin hiéu phan hoi tir qua trinh tim ki€m, nhu tién trinh
hoi tu, d6 da dang, va ty 1é déng gdp twong d6i cua GA va PSO vao thu vién:

param(t + 1) = param(t) - (1 + kgqqp: - feedback_signal(t)) (6)

Viéc phan b6 tai nguyeén tinh toan (vi du: s6 luong danh gia fitness) gitta GA va PSO
cing c6 thé dugc diéu chinh dong dua trén hiéu qua déng gdp cua chiing vao thw vién.

3.3. Do hoi tu va d¢ phttc tap

Vé mit ly thuyét, GA-PSO-4L c6 kha nang hdi tu vé tdi vu toan cuc theo xac suat,
tuwong tw nhw GA va PSO v6i chuan tinh hoa (elitism), nho viéc luu gitt giai phap tot nhat
trong thu vién va cac toan tir kham pha. Co ché thu vién va thich ting duoc ky vong sé lam
tang toc do hdi tu trong thuc t€. B phc tap tinh toan moi thé hé ctia GA-PSO-4L 1a O(N -
Ceval + N+ D + Ciiprary), vOi N = max(Nga, Npso), Cepqr 1a chi phi danh gia fitness (phu
thudc s6 dau doc/thé), D 1a chiéu dai nhiém séc thé, va C library 1a chi phi quan ly thw vién.
Chi phi nay vé co ban teong duong véi GA/PSO chuan, cong thém chi phi quan ly thw vién,
thuong khong qua 16n néu kich thwde thu vién N, duoc chon hop ly.

4. KET QUA VA THAO LUAN

Phan nay mo ta treong hop nghién ctu la thw vién HUIT, cac tham s cai dat,
kich ban m6 phong va phan tich két qua.

4.1. Treong hop nghién ctitu va kich ban moé phong

Phuong phap GA-PSO-4L dugc dé xuat ap dung va danh gia thong qua moé phong
trén mo hinh thu vién HUIT. Day 1a thu vién dugc dau tu co sé ha tang, phuc vu luu tri tai
liéu hoc thudt va nghién cttu cho 32 nganh dao tao. Thu vién c6 tong dién tich trén 1700 m?,
bao gom 4 tang, moi tang ¢ kich thwde san 29,16 m x 14,58 m (Hinh 1). Céc khu vuc chiie
nang (quay thu thu, khu tu hoc tap) va khu vuee luu trie sach dugce bo tri cu thé. Khu vue luvu
trit sach, doi tuong giam sat chinh, bao gém cac ké sach kich thude 3,2 m x 2,4 m, cach nhau
0.7 m, tao thanh cau trac ludi. Thé RFID dugc gia dinh gém trén sach, phan loai theo cac
chuyén nganh nhu trong Bang 1. Gia dinh ban kinh dau doc r = 3, 69 m [3], mot tham s6
quan trong anh hudng dén ca vung phti va mtc d6 nhiéu (‘Interference(x)’) trong ham
fitness, tir d6 tdc ddong dén giai phap t6i vu do GA-PSO-4L tim duoc.
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Hinh 1. Treong hop nghién cttu la thu vién Truong Pai hoc Cong Thuong TP. HCM

Bang 1. Linh vyece sach dugc giam sat

S6 luong (w; = 0.2) DPon gia (triéu VND/cuén) Chuén
TT Thé loai (w, = 0.45) héa

Ban ddu Chuan héa Ban dau Chuin héa

1 Congnghe thong tin 380 0.747 0.082 0.369 0.485
2 Ky thuat co khi 152 0.198 0.181 0.318 0.281
3 Ky thuat dién 485 1.000 0.153 1.000 1.000
4 Ky thuat moi truong 398 0.790 0.111 0.563 0.633
5 Congnghé sinhhoc 320 0.602 0.223 0.957 0.848
6 Quan tri kinh doanh 156 0.207 0.092 0.128 0.152
7 Taichinh—Nganhang 121 0.123 0.239 0.339 0.272
g Quan trikhdchsan—-Nha 238 0.405 0.286 0.910 0.754
hang va Dich vu &n udng
9 Ngon ngit Anh 70 0.000 0.080 0.000 0.000
10 K& toan 152 0.198 0.298 0.577 0.461
11 Coéngnghé thucpham 171 0.243 0.216 0.455 0.390
12 Ky thuat hda hoc 264 0.467 0.215 0.742 0.657
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Céc dac diém cu thé cta thu vién HUIT anh hudng truc tiép dén viéc thiét 1lap va
thiee thi thuat toan LGA-PSO. Kich thudc mat b:?mg moi tang (29,16 m x 14,58 m) va cau
tric lwdi caa cac ké sach (3,2 m x 2,4 m, cach nhau 0.7 m) xac dinh khong gian tim kiém
r0i rac cho vi tri dat cdc dau doc RFID. S8 lwong 6 ludi tiém nang trén moi tang sé quyét
dinh chiéu dai D cta vector giai phap x trong GA va PSO. Viéc thu vién c6 4 tang doi hoi
bai toan RNP phai duoc giai quyét trong khong gian 3 chiéu hodc xtt ly tiing tang riéng
biét va két hop két qua, lam tang dd phurc tap. Cac khu vuc chiic nang khong chita sach
can duoc loai trir khoi khong gian tim ki€ém hop 1€, diéu nay anh huéng dén ham xt ly
bién (boundary handling) trong PSO va viéc khoi tao giai phap ban dau. Sy phan bd sach
theo 12 chuyén nganh (Bang 1) va méat do sach thuyec té trén cac ké anh huong dén viéc tinh
toan ham muc tiéu f(x), dac biét la thanh phan ‘Coverage(x)’ va ‘LoadImbalance(x)’. Mdc
dtt mo hinh hién tai chua xem xét wu tién theo loai sach, dit liéu nay cho phép mé rong
ham fitness trong twong lai.

Thiét lap thuc nghiém du kién bao gdm viéc tinh chinh cac tham s6 thuat toan
(NGA, NPSO, NL, caché sd w, ¢, ¢, 3, ty 16 Pc, Pm, cac hé s6 thich ting k*, ngudng thu
vién). GA-PSO-4L sé duoc so sanh véi GA va PSO chudn duya trén cac chi s6 vé chat
luong giai phép (fitness, bao phu, s8 dau doc, nhiéu, can bang tai) va hiéu qua tinh todn
(thoi gian chay, s6 lwgng danh gia ham muc tiéu - NFEs, d6 thi hoi tu). Céac thi nghiém
sé dugc thye hién nhiéu [an (30 Tan) d€ dam bao tinh 6n dinh thong ké.
4.2. Phan tich két qua
Cac két qua danh gia duoc thé hién thong qua biéu d6 dong va cot, voi cac tiéu
chi danh gia chinh la ti 1€ phu va thoi gian tinh toan. Qua trinh so sanh dwoc thiec hién
v6i s6 luong 5, 6 va 7 dau doc, duwgc minh hoa lan lwot trén Hinh 2, 3 va 4.

Convergence Comparison for 5 Readers

—— GA (Final Coverage: 0.8180)
0850 4 —— PSO (Final Coverage: 0.8260)
—— Hybnd {Final Coverage: 0.8600)
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Hinh 2. So sanh d6 phu theo 5 dau doc RFID
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Convergence Comparison for 6 Readers

—— GA (Final Caverage: 0.9260)
—— Ps0 {Final Coverage: 0.BAGO)
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Hinh 3. So sanh d¢ phu theo 6 dau doc RFID

Cenvergence Comparison for 7 Readers

—— GA (Final Coverage: 0.9440)
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Hinh 4. So sanh d6 phu theo 7 dau doc RFID

Phan tich tt ba biéu d6 cho thay re‘ing mac du thuat toan lai GA-PSO-4L biéu hién
kém hiéu qua trong cac giai doan dau, nhung ¢ cac giai doan sau, thuat toan nay dat
dwoc trang thai toi wu vuot troi hon so véi hai thuat toan GA va PSO don 1é.

Bang 2 cho thay thuat toan két hgp GA-PSO-4L dat duoc két qua vuot trdi vé ca
hai thong s6 danh gia: ti 1¢ bao phu va thoi gian thuwc hién, khi so sanh véi cac thudt toan
GA va PSO don 1é. D€ t6i vu hoa ham muc tiéu, GA-PSO-4L da dé xuat giai phéap i uu
cau hinh vdi 7 dau doc duoc lép dat. Két qua chi ra rfing GA-PSO-4L (Hinh 7) cai thién
dang ké murc dd bao phu so v6i PSO (Hinh 5) va GA (Hinh 6).
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Badng 2. So sanh hiéu qua ctia GA, PSO va GA-PSO-4L duwa trén thoi gian thuc hién va

ti 1€ bao phu
GA PSO LGA-PSO
S6 dau
doc Thoi gian thuec Tilé Thoi gian Tile Thoi gian Tilé
hién (s) bao pht  thuchién (s) baophu thuchién (s) bao phu

5 0.39 0.8180 0.46 0.8260 0.40 0.8600
6 0.46 0.9260 0.54 0.8860 0.44 0.9360
7 0.52 0.9440 0.59 0.9240 0.50 0.99

Két hop GA-PSO-4L thé hién hiéu suét vuot troi so voi hai thuat toan GA va PSO
don 1é. V6i cung s0 luong 7 dau doc, GA-PSO-4L dat dugc ti 1€ bao phu 1én t6i 99,00%,
cao hon dang ké so v6i mutc 94,42% ctia GA va 92,40% cua PSO. Két qua nay minh ching
cho kha néng t8i wu hoa vi tri dit cac dau doc RFID ctia GA-PSO-4L, tao ra su can bang
gitta d0 bao phu va hiéu qua st dung tai nguyén. GA-PSO-4L da thanh cong trong viéc
két hop wu diém cua ca hai thuat toan goc: kha nang tim kiém toan cuc ctia GA va kha
nang hoi tu nhanh ctia PSO, dan dén giai phap t6i wu hon trong bai toan bd tri dau doc
RFID. Tuy nhién viéc két hgp nay c6 mot s danh d6i vé do phtic tap tinh toan. Nhu da
deé cap trong Muc 3.3, &0 phtic tap tinh todn moi thé hé ctia GA-PSO-4L 12 O(N - Copq +
N - D + Ciiprary), V6i N = max(Ng4, Npso), Cevay la chi phi danh gia fitness (phu thudc s6
dau doc/thé), D 1a chiéu dai nhiém séc thé, va C library la chi phi quan ly thu vién. Trong
khi chi phi nay tiegng duwong véi GA/PSO chuan, viéc b6 sung thém Cyjprqry d0i hoi thém
tai nguyeén tinh toan. Do d6, can xem xét s can bang gitta hiéu qua dat dwoc va chi phi
tinh toan tang thém khi trién khai GA-PSO trong thuec t€.

Reader Placement: 7 readers, Coverage: 93.60% Reader Placement: 7 readers, Coverage: 96.80%

© Tags 1 © Tags

Height {m)
Height (m)

)

I
Width (m)

Hinh 5. M6 phong lap dat bang PSO Hinh 6. M6 phong 1ap dat bang GA

i
width {m]
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Reader Placement: 7 readers, Coverage; 97.60%

Height (m)

Width (m)

Hinh 7. M6 phong lap dit bang GA-PSO-4L

5. KET LUAN

Bai bao da dé xuat giai phap két hop GA-PSO-4L, méot két hop GA va PSO, cho
bai todn RNP ting dung vao quan ly sach thu vién. Viéc thiét k€ va xay dung cac phuong
trinh toan hoc, ti€p can tdi wu hda cho cac toan ti lai va thu vién da duoc trinh bay. Két
quéa md phong chi ra rang GA-PSO-4L da cai thién dang ké chat luong giai phép va hiéu
qua tinh toan so véi cac phwong phap heuristic truyén théng (GA va PSO) bang cach can
bang kham pha va khai thac, dng thoi hoc hoi tir kinh nghiém tim kiém dwoc luu tri.
Nghién cttu tinh hudng tai thu vién HUIT dwoc dé xudt dé€ danh gia thuc nghiém. Tuy
vay, van can c6 cac nghién ctru sdu hon dé kiém chiing hiéu qua va tinh chinh thuat toan
cho cac tng dung thuc t€ khac. Trong tuong lai, can trién khai thuyc nghiém thuc t€ tai
cac hé thong thu vién c6 quy mo khac nhau d€ danh gia tinh kha chuyén ctia GA-PSO-
4L. Ngoai ra, viéc mo rong mo hinh dé xtr ly dit liéu dong (sach di chuyén, thay doi vi
tri) la mot hudng nghién ctru tiém nang.
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PARTICLE SWARM OPTIMIZATION FOR RFID-BASED LIBRARY BOOK
MANAGEMENT SYSTEM
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ABSTRACT

This paper proposes a hybrid GA-PSO (Genetic Algorithm - Particle Swarm
Optimization) approach to address the RFID Reader Network Planning (RNP)
problem in library book management systems. The model is applied to the library
of Ho Chi Minh City University of Industry and Trade (HUIT), aiming to minimize
the number of required RFID readers while maintaining optimal coverage.
Simulation results demonstrate that the GA-PSO approach outperforms standalone
GA and PSO algorithms in both coverage ratio and computational efficiency. The
proposed method balances global exploration and local exploitation, and leverages
a memory-based mechanism to retain and reuse optimal solutions during the search

process.

Keywords: RFID, GA-PSO combination, optimization, library book management .
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