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TOM TAT:

Trong boi cdnh chudi cung ng doi hdi hiéu qua va toc dd ngay cang cao, viéc toi uu héa hoat
dong khai thac kho hang thong qua cac hé thong 1ap k& hoach tién ti€n trd nén cap thi€t. Tuy nhién,
nhiéu doanh nghiép van st dung céc phuong phap lap k& hoach truyén thdng hoic rdi rac, gip khé
khin trong viéc ti uu hda dong thdi trinh tu cong viéc va diéu phdi tai nguyén mot cdch linh hoat
theo thdi gian thuc. Piéu nay din d€n hiéu suit st dung tai nguyén (nhu ctta xuit nhap, thi€t bi,
nhin cdng) chua cao, thdi gian chd cia phuong tién kéo dai va chi phi vin hanh gia ting. Do do6,
nghién cttu nay dé xuat &ng dung mot hé thong 1ap k& hoach tich hgp, sit dung tuin tu Thuat todn
Genetic Algorithm (GA) va Thudt todn Dynamic Order-Based with Threshold Scheduling
(DOBTS). Thuat toin GA dudc ting dung trudc dé tim ki€m trinh ty t8i wu cho cac hoat dong khai
thac, sau d6 két qua dudc dua vao DOBTS dé€ tinh chinh va 1ap lich dong dua trén cdc ngudng diéu
kién va trang thdi thuc t&€ ca hé thdng. Su k&t hgp nay, tin dung kha ning tim ki€m t6i uu toan cuc
clia GA va co ch& diéu chinh linh hoat, theo ngudng ctia DOBTS, dugc k¥ vong s& cdi thién ddng
ké hiéu qua khai thac kho, t8i uu héa ludng hoat dong, gidm thi€u thdi gian chd dgi va tic nghén,
qua dé nang cao ning lyc canh tranh va gidm chi phi logistics t6ng thé.

T khéa: khai thic kho, thuat toain DOBTS, thuat todn Genetic, ing dung cong nghé.

1. Dit van dé

Trong bdi cidnh chudi cung @ng phdt trién
manh va thuong mai dién tif bung nd, thi trudng
kho bdi Viét Nam ghi nhian t6¢ dd ting trudng
trung binh 10% mdi nim (Lé Nguyén, 2024). Véi
dién tich san 1én t6i gan 3,9 triéu m2, hé thong kho
van dang khong ngirng md rong ca vé quy mo l1in

156 S& 8 - Thang 3/2025

s6 Iugng (Ban Mai, 2024). Tuy nhién, sy phat
trién nay kéo theo 4p luc 16n trong viéc nang cao
ning suét khai thac, ddp ng nhu cau thi trudng,
gidm chi phi va gia ting ning lyc canh tranh. Theo
Andreji¢ et al. (2018), chi phi kho bdi c6 thé chi€m
t6i 15%-40% tSng chi phi logistics, tiy theo loai
hinh doanh nghiép.
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Mot trong nhitng diém nghén phd bién 1a khu
vuc giao nhan - ndi thudng xay ra tinh trang Un tic,
sai s6t va phan bd lao dong chua hgp ly. PE nang
cao hiéu qua van hanh, cdi thién chat lugng dich
vu va toi uu chi phi, viéc tng dung cdc gidi phap
cong nghé nhu hé thong quan Iy va Iap lich kho la
ritcan thiét.

Nghién cifu nay dé xuat gidi phap l1ap lich t6i uu
cho kho hang thong qua tich hgp thuat todn GA va
DOBS, nhiim gidm thi€u tic nghén, ning cao hiéu
sut va hd trg doanh nghiép trong viéc tdi uu héa
van hanh kho.

2. Co'sG Iy thuy€t va mo hinh nghién cirtu

Theo Zhang et al. (2021), thuit todn Di truyén
(Genetic Algorithm - GA) 1a mdt phuong phdp
metaheuristic hiéu qua trong t6i wu hda bai todn 1ap
lich kho, nhd kha niing tim ki€m trong khong gian
16n thong qua cdc cd ché nhu chon loc, dot bién va
lai ghép. Tuy nhién, GA con han ch€ trong viéc
thich tng v6i dit liéu bién dong theo thdi gian thuc
(Wang & Li, 2020) va gdp khé khian khi 4p dung
cho cdc ham muc tiéu phifc tap, khdng tuyén tinh
(Anh & Lam, 2013).

HI: Thudt todn di truyén GA la 1 phuong phép
hiéu qud trong t6i wu bai todn lap lich trinh kho.

DPé khic phuc phan nio nhitng han ché trén,
thuit todn DOBTS (Dynamic Order-Based with
Threshold Scheduling) dugc phat trién nhim nang
cao tinh linh hoat trong x& ly don hang va cin
bing giita hiéu suit véi do tré truy xudt (Chen et
al., 2022). Theo Liu et al. (2021), DOBTS gitp
gidm trung binh 30% dd tré so vdi cdc phuong
phép truyén thong nhu FCFS, LCFS hay SJF, dong
thdi han ch€ tinh trang un tic tai khu vuc giao
nhdn hang.

H2: Thudt todan DOBTS (Dynamic Order-Based
with Threshold Scheduling) la 1 phuong phdp hiéu
qud trong xit Ii don hang va cé tinh cong bang giita
hiéu sudtva do tré truy xudt.

Tuy nhién, hau hét cdc nghién citu trudc day
chi ddnh gid hiéu qua riéng 1& cda tirng thuit todn
ma chua khai thdc 1gi ich tir viéc k&t hdp ching.
Bén canh d6, cdc md hinh hién cé con thi€u kha

ning phan ¢ng linh hoat véi dit liéu thyc t€ trong
moi trudng logistics c¢6 nhiéu bi€n dong (Lee
etal.,2021).

H3: Trong hdu hét cdc nghién citu truéc day, su
két hop cdc thudt todn khéng phé bién va méi thudt
todn khi ap dung riéng lé thi khong linh hoat vdi cdc
nhu cdu thuc t& ciia thi truong Logistics.

Nghién citu nay d& xuidt mdt mo hinh tich hgp
gitta GA va DOBTS, nhim ké&t hgp kha ning t&i wu
héa ciia GA v6i tinh thich @ng linh hoat cua
DOBTS, huéng dén gidi phap 1ap lich hiéu qua va
phit hgp véi thuc tién van hanh kho hién dai.

3. Phuong phap nghién citu

Dé tai 4p dung mdt cach tdng hdp va khoa hoc
nhiéu phuong phap nghién citu khdc nhau @€ dat
dudc muc tiéu dé ra, cu thé 1a:

- Phuong phap Mo hinh héa Todn hoc: Xay dung
mo hinh t8i wu héa cho bai todn 1ap lich kho, xdc
dinh c4c bi€n quyét dinh, ham muc tiéu (vi du: t6i
thi€u héa thdi gian chd) va cc rang budc van hanh
(cong suat, ngudn luc, ton kho), tao nén ting todn
hoc cho thuat toan GA.

- Phuong phdp Thuc nghi¢m: Trién khai mo6 hinh
dé ki€m ching gidi phap GA+DOBTS. So sinh
hiéu suit gifta hai kich ban (hién trang va dé xuat)
st dung cling bo dit liéu dau vao dai dién, dit trong
bdi cénh tai kho ¢6 dién tich hon 100 m2 ctia Cong
ty C6 phdn Tap doan XAy dung Bach Ping.

- Phuong phdp BPinh lugng: Thu thap va phan
tich cac Chi s6 Hiéu suit Chinh (KPIs) dang so
(thdi gian chd, thong lugng, hiéu suat st dung thiét
bi, tong thdi gian hoat dong...) tir k&t qua md phdng
clia ca hai kich ban @€ do ludng hiéu qué hoat dong
mot cdch khach quan trong sudt 10 thdng.

- Phuong phdp So sdnh: Doi chi€u truc ti€p cdc
k&t qua KPIs dinh lugng giita kich ban hién trang
va kich ban 4p dung GA+DOBTS nhiim xac dinh
va dinh lugng rd rang mdc d6 cai thién ma gidi
phdp mang lai.

- Phutong phdp Pinh tinh: St dung b6 trg @€ hiéu
bdi canh vAn hanh ban diu, cic diém nghé&n (nhu
tic nghén), dién gidi y nghia thuc tién clia cac két
qua dinh lugng va danh gid cidc cdi thién vé mit
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chit lugng nhu ludng cdng viéc mugt ma hon hay
gidm mitc d6 Un .

Viéc két hdp cdc phuong phdp ndy ddm bdo
tinh toan dién va khoa hoc cho nghién ctu, tir viéc
xdy dung mo hinh ly thuyét, ki€m ching thuc
nghiém qua mé phdng, dé€n d4nh gid hiéu qua mot
cach dinh lugng va dién gidi k&t qua trong bdi
cénh thuc tién.

4. Thiét k& giai phap

4.1. Xir ly thong tin

Viéc thu thap, chudn héa va xi 1y dif liéu 1a nén
tang dé hé thong hoat dong hiéu qua.

Nguén dit liéu: Hé thong WMS, TMS, ERP va
dir liéu thai gian thyc.

Loagi théong tin: Pon hang, phuong tién, kho,
san pham.

Tién xit ly: Lam sach, chuin héa dinh dang,
ki€m tra tinh hgp 1& va dong bo thdi gian.

4.2. Dinh nghia moé hinh todn hoc

Tap hop:

V: Céc xe, D: Cira kho, T: Thdi gian, R: Ngudn
luc, O_v: Tac vu xe v, S: Ma san pham.

Tham s& dau vao: ETA, thdi gian x{ 1y, cong
suit ctra, nhu cau nguén Iwc, mitc dO wu tién, chi
phi, thdi gian Iuu kho t6i da (MIT).

Bi&€n quyét dinh: Chi dinh cira, thoi gian x@ 1y
(bt diu/két thic), A_v,E_v...

Ham diéu kién:

- Mbi xe gan 1 clta duy nhat

- Bitdau xi 1y sau khi xe dén

- Thoi gian x& 1y tinh theo tac vu

- Khong vuot cong suit clra

- Rang budc ngudn luc, loai clra

- Kiém so4t ton kho s& do DOBTS xit 1y

Ham muc tiéu:

Chinh: T6i thi€u héa tdng thdi gian chd

Phu: Gidm makespan, ting thong lugng, vu tién
xu 1y, gidm chi phi

Téng hop: Z = wl * thdi gian chd + w2 *
makespan + w3 * chi phi

4.3. Téi uu héa va diéu chinh dong

+ Giai doan GA (Lap k& hoach ban diu):
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- Ma héa nhiém sic thé theo hodn vi xe hoic
gdn xe-clia

- Fitness dya trén thdi gian chd

- GA tao lich trinh s6 bd thda rang budc

+ Giai doan DOBTS (Thuc thi - Piéu chinh):

- K&t hop k& hoach GA + dit liéu thuc t€ (ATA,
ton kho)

- Cap nhat dong khi phat sinh sy kién (dén tré,
ton kho vugt ngudng MIT)

- Sép x€p lai wu tién, glri thong bdo cip nhat

- Pam bao hoat dong 6n dinh, gidm bAt dinh,
ddm bdo chatlugng, cong bing va tuan thit MIT.

5. Ij'ng dung tai Cong ty Cé phan Tap doan
Bach Ping

Ly do Iva chon kho Bach Ping: Kho dudc chon
vi tinh phic tap dic thii cia nganh Xay dung (vat tu
da dang, x&€p dd khédc nhau), quy mo 16n va tan sudt
hoat dong cao, rat phit hdp dé thir nghiém céc thuat
todn t8i uu hda, dic biét 1a kha ning thich ng clia
DOBTS. Kho ciing cho thiy tiém ning cdi thién
hiéu qua 0 rét.

Hién trang va van dé: Viéc lap lich kho hién tai
kém hiéu qud, chli y&u dya vao kinh nghiém, dan
dé&n lang phi tai nguyén va cham tré. Hau qua 1a
tong thdi gian lam viéc bi kéo dai (khodng 12
gid/ngay) va xe van chuyén phai chd doi rit lau
(trung binh 55 phut), gdy tic nghén va ting chi phi.

5.1. Phuong phdp thuc nghiém va trién khai
thudt todn

Nghién cifu s& ti€n hanh moé phdng hoat dong
ctia kho trong mot khodng thdi gian dai dién (thuc
t€: 10 thdng) v6i hai kich ban:

- Kich ban 1 (Trude khi d4p dung): St dung dir
liéu hoat dong thuc t€ v6i phuong phap lap lich
truyén thong hién tai.

- Kich bén 2 (Sau khi 4p dung): St dung ciing bd
dit liéu dau vao nhung 4p dung quy trinh t3i uu héa
hai buGce la dua b dir liéu vao thuit toin GA, sau
do, két qua duge dua vao DOBTS dé ra két qud
cudi cling.

5.2. Bdnh gid hi¢u qua

Phén tich thuc nghiém gia dinh tai kho cia Cong
ty C6 phan Tap doan Bach Ping cho thiy tiém
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BAng 1. So sénh Hiéu qud Lap lich trinh kho truéc vé sau khi dp dung GA + DOBTS

Key Performance Indicator (KPI) Unit B(aAie_:isn)e Pos(grfsg;gﬁm Imprt'z\;f)ment
Average Daily Operating Span (Makespan) Hours 12 9 25.0%
Average Vehicle Waiting Time Minutes 55 32.5 40.9%
Average Daily Throughput (Orders Processed) Orders 40 56 40.0%
Average Forklift Utilization Rate % 65% 85% 30.8%
Estimated Congestion Level at Docking Area Level High Low -

ning 16n cta viéc k&t hdp thuat toain GA dé t6i uu
héa trinh ty cdng viéc va thuit toAn DOBTS dé
diéu chinh lich trinh dong. Giai phap nay hita hen
cdi thién ding k€ hiéu qua hoat dong, gidm thdi
gian chd ddi, ting ning sudt va gidm chi phi vin
hanh cho ciac kho hang c6 déc thu phtc tap nhu kho
vatliéu xay dung.

6. Ké&tluan

Nghién ctfu da chitng minh hé théng lap ké&
hoach tich hdp, k&t hgp tudn ty thuat todn GA va
DOBTS, c6 hiéu qué cao trong t6i wu héa hoat
dong kho hang. Gidi phdp nay cdi thién ro rét
trinh ty cong viéc, diéu phdi tai nguyén linh hoat,
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ABSTRACT:

In today’s highly demanding supply chains, optimizing warehouse operations through
advanced planning systems has become essential to ensure efficiency and responsiveness.
However, many enterprises continue to rely on traditional or fragmented planning methods,
which struggle to optimize operational sequences and dynamically allocate resources in real-
time. This often results in inefficient utilization of docks, equipment, and labor, as well as
increased vehicle waiting times and operational costs. To address these challenges, this study
proposes an integrated planning approach that combines the Genetic Algorithm (GA) with the
Dynamic Order-Based with Threshold Scheduling (DOBTS) algorithm. GA is first employed to
generate an optimal sequence of warehouse operations, which is then used as input for DOBTS
to dynamically schedule tasks based on real-time conditions and threshold values. By integrating
GA’s global optimization capabilities with DOBTS’s adaptive scheduling mechanism, the
proposed system aims to enhance workflow efficiency, reduce congestion and idle time, and
ultimately lower logistics costs while improving overall competitiveness.

Keywords: warehouse operation, DOBTS algorithm, Genetic algorithm, technology
application.
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