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In this paper, an automatic parcel sorting system was built based on
Al technology to optimize the product classification process, reduce
the error rate due to human causes, reduce labor costs, shorten
delivery time in logistics services. Based on that, helps logistics
businesses save costs and improve service quality. The results of the
system include a part that recognizes the letter on the package to
classify the parcels by address, and the AGV (Automatically Guided
Vehicle) controlled from the Al System by WI-FI connecting to
transport parcels to each fixed compartment. In addition, the system
also has Monitoring software that displays the location of AGV, the
location of the warehouses as well as the number of parcels on each
location.
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Trong bai béo nay, hé thong phan loai buu pham ty dong dwoc xay
dung dya trén cong nghé Al nham t6i wu hoa qua trinh phan loai san
pham, giam ti Ié sai sot do nguyén nhan tir con ngudi, giam chi phi
nhan céng, rdt ngan thoi gian giao hang trong linh vuc logistic. Tir d6
g6p phan gilp cac doanh nghiép logistics tiét kiém duoc chi phi,
nang cao chat lugng dich vu. Két qua cua hé théng xay dung bao
gdm bo phan nhan dién chit in trén bao bi buu phdm dé phan loai buu
phiam theo dia chi, b phan xe tw hanh AGV (Automatically Guided
Vehicle) duge diéu khién tir bo phan Al thong qua két néi WI-FI thuc
hién van chuyén buu pham vé tirng khoang hang c¢6 dinh. Ngoai ra,
hé thong con c6 phan mém theo ddi ¢ chirc nang hién thi vi tri xe tu
hanh, vi tri cac kho hang ciing nhu s6 lugng buu pham trén ting
khoang hang.
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1. Giéi thiéu

Logistics va chudi cung tng la mat trong nhitng nganh quan trong nhét trong nén kinh té. Déi
v6i Viét Nam, logistics dugc xac dinh 12 mot nganh dich vu quan trong trong co cau tong thé caa
nén kinh té qudc dan, dong vai tro hd trg két ndi va thuc day phat trién kinh té x& hoi cia ca nuéc
cling nhu cua timg dia phwong [1]. Hién nay, Viét Nam duoc danh gia c6 nhiéu co hoi dé thuc
day phat trién nganh dich vu logistics [2]. Cu thé, h¢ théng ha tang giao thong duong bg, cang
hang khdng, cang bién, kho bai, ha tang thuong mai, trung tam logistics khong ngimg dugc mo
rong voi quy mo 16n, rong khip. Cung véi 4o, cac dich vu di kém d&, dang dap ung Kip thoi
nhiig yéu cau hét strc da dang cua thi truong. Mot trong nhing yéu té quan trong de do luong
chat lugng dich vu logistics d6 1a yéu t6 kha nang dép tng thé hién qua sy mong mubn, san sang
cia nhan vién phuc vu cung cap dich vu cho khach hang [3]. Déc bi¢t, trong thoi dai phat trién
cong nghé 4.0 hién nay [4], khach hang muén dugc thoa man nhu cau so hiru hang hoa nhanh
nhat. Chinh yéu té nay khién thi truong giao nhan hang hda nd ra mot cude dua tranh khéc liét vé
tbc do6 giao hang. Theo béo cdo logictics Viét Nam niam 2020 voi cha dé cat giam chi phi
logictisc thi ddi v6i don hang noi dia, gan 33% doanh nghiép c6 thoi gian thuc hién don hang tir
3-10 ngay, gan 6,4% sb doanh nghiép c6 thoi gian dai hon, khoang 11-20 ngay. Gan ¥ sé doanh
nghiép tham gia khao sat c6 thoi gian thuc hién don hang rat ngin, it hon 3 ngay. S6 doanh
nghiép co thoi gian thuc hién don hang noi dia dai hon 3 tuan ciing chiém ty trong 15% [5]. Qua
so ligu trén ching ta thay, ty & doanh nghiép c6 thoi gian thyc hi¢n don hang dai van cao. Mot
trong s6 nhitng nguyén nhan 1a do hién nay céc doanh nghiép cung cap dich vu logistics cua Viét
Nam &ng dung céng nghé vao hoat dong kinh doanh con & trinh do thap. Pac biét, rat nhiéu
doanh nghiép van chuyén hién nay van str dung viéc chia chon san pham bang phuong phéap thu
cong, viéc nay c6 nhitng han ché nhu ty Ié sai s6t cao, ton thoi gian phan loai, chi phi nhan cong
cho qué trinh phan loai san pham 16n. Chinh vi vay, viéc xay dung va ap dung hé théng phan loai
buu pham tu dong dua theo dia chi gép phan dem lai nhiéu loi ich cho doanh nghiép chuyén phéat
nhanh, gitp giam thoi gian phan loai buu pham, giam ty 1é sai s6t, giam sb lugng nhan cong la
van dé dugc nhiéu doanh nghiép Logistics chd trong [6]. Hé thdng wng dung cong nghé Al véi
kha nang nhan dién chinh xac téi 91% dia chi duoc in san trén cac bao bi thong thuong, hang hoa
s& dugc chia theo céc line riéng biét [7]. Cong nghé két néi IoT va Al dé van hanh, kiém tra,
giam sat va quan ly di liéu tir xa gitup giam sat, phéan tich va dua ra nhitng phuong an vé tinh
trang hang héa gidp giai quyét cac rai ro nhanh chéng.
2. Xay dung hé théng
2.1. Giai phap

Dé xay dung duoc hé thdng, giai phap duoc dua ra nhu sau:

- Str dung camera va xdy dung chuong trinh Al (Artificial Intelligence) thay thé cho nhan
luyc kiém dém ciing nhu phan loai san pham dau vao.

- Xay dung hé thdng chuyén chd va giao dién chwong trinh theo ddi s6 lwong cac buu
pham theo tirng khu vuc.

2.2. Xay dung hé théng
2.2.1. So do ngir canh hé thong

So db ngir canh cua hé thong thé hién ¢ hinh 1. O d6 mdi khi buu pham di vao khu phan loai
dugc camera chup lai hinh anh, sau d6 sé duoc bo phan Al (Artificial Intelligence) xir ly va phéan
tich. Dua trén kich thuéc san pham, dia chi nhan duoc in trén bao bi, bo phan Al s& phan loai buu
pham vé timg kho khac nhau dé c6 thé van chuyén dén dia phurong tuong ng.

Viéc van chuyén cac buu phim vé tirng kho s& duoc trg gidp théng qua bd phan xe ty hanh
AGV (Automatically Guided Vehicle), dugc diéu khién tir bo phan Al thong qua két ndi WI-FI.
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Hinh 2. So do khéi hé thang

Hé théng bao gdbm ba thanh phan chinh véi mo hinh nhu trén hinh 2 bao gém:

Al SYSTEM: Bao gom hé théng nhan dién hinh anh phat trién trén nén tang Python [8], két
hop gitra Raspberry Pi 3 va Camera. Hé thong ¢ nhiém vu phan tich hinh anh buu pham, phat
hién dia chi in trén bao bi, diéu khién AGV va cap nhat di liéu 1én Database.

AGV (Automatically Guided Vehicle): Xe tu hanh dugc diéu khién tir hé théng Al thong
qua két ni TCP/IP Socket, di chuyén theo dwong line c6 sin va thdng bao vi tri 1&n hé théng Al
dé ngudi van hanh tién theo dai.

MONITORING SYSTEM: Hé théng theo di van hanh thoi gian thuc duoc phat trién trén
ngdn ngir Java, két ndi toi co so dir lieu SQLServer. Hé thong giup ngudi van hanh ¢6 thé quan
ly hé thong ciing nhu theo dbi va diéu khién AGV tlly theo hoan canh khac nhau. Hinh 3 thé hién
c4c linh pham dé xay dyng hé thong.
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Raspberry Pi

Hinh 3. Céc linh phdm si dung xay dung hé thong
3. Két qua
Hé thong hoan thién hoat dong theo quy trinh dwoc biéu dién nhu hinh 4:

DUA BUU PHAM VAO |

CAMERA CHUP HINH KIEM TRA LAl BUU
ANH BUU PHAM PHAM

PHATHEN TEXT TREN CAP NHAT VI TRi CUA

AGV TREN HE THONG

A

GU'I MESSAGE YEU

CHUYEN BUU PHAM CAU AGV BEN CAP
LEN AGV HANG VAO BIEM BAT

THUONG

DANG KY LAI THONG
TIN BIA CHI BUU
PHAM

TEXT DUQC DANG KY
TREN HE THONG?

GUI MESSAGE YEU i i oL BAD U BIAM GU'| MESSAGE YEU
CHUYEN BUU PHAM o CAU AGV BEN DIEM o CAP NHAT VI TRi CUA THANH CONG VAO | CAU AGV QUAY TRO'
LEN AGV CHi BINH (THEO BIA AGV TREN HE THONG KHO LAl DIEM BAN DAU BE
CHi TREN BUU PHAM) LAY BUU PHAM

Hinh 4. Quy trinh hoar déng cia hé thong

Buu phdm dwoc van chuyén trén bing chuyén dé dua 1an luot vao hé théng phan loai buu
pham. Pau tién, hé thong Al s& chup hinh buu pham, sau d6 tién hanh xu ly va nhan dang chi
viét trén buu pham. Hé thdng tién hanh so sanh chir viét duoc nhan dang véi dit liéu dugc luu
trén co s& dir liéu (SQL Server), néu c6 dit lidu twong tng, hé thdng s& gui tin nhin dén AGV
thdng qua két néi TCP/IP dé AGV tién hanh van chuyén buu pham dén diém khoang tuong tng.

Khi AGV di chuyén, mdi khi doc duoc tag RFID sé& giri tin nhan théng bao vi tri vé hé thong
Al va hé théng s& tién hanh cap nhat vi tri ciing nhu trang thai AGV vao co sé dit liéu dé nguoi
van hanh theo doi.
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Trén PC c4 nhan cuia nguoi van hanh duoc cai dat phan mém theo ddi van hanh hé thong.
Trén d6 s& hién thi ban d6 di chuyén AGV, vi tri, trang thai AGV, cac khu vuc kho phan loai
cling nhu s6 lwong buu pham tai cac kho. Nguoi van hanh ¢ thé thém mai, sira, x6a, thay doi vi
tri cac kho phan loai, hoac c6 thé vé lai ban d6 theo diing nhu thyc té trong khu vuc phan loai
buu pham.

3.1. Hé théng Al

Hé thong Al bao gém chuong trinh nhan dién va xu ly anh duoc phét trién bang ngbn ngir
Python, trén nén tang Raspberry Pi 3. Ngoai ra h¢ thong Al con c6 chirc ning két ndi t6i AGV
qua TCP/IP Socket [9], ciing nhu két ndi co s& dir liéu SQL Server. Hé thong Al System xir ly
hinh anh thong qua cac budc dugc thé hién nhu hinh 5, cy thé nhu sau:

START

Nhan dang vi tri

Nhén dién buu

Chuyén hinh anh

chi¥ viet dia chi

Chup anh pham bang thuat sang dang nhi bang thuat todn
toan Sobel Filter phan morphology
closing

In ra chi¥ dwoc
nhan dién trén
bwu pham

Strdung thuat
toan KNN nhéan

dang chiv viéttheo
di¥ liéu training

Cétva loc vién
twong tng tirng
chik viet

C#t khu vc hinh
anh co chira dia
chi

END

Hinh 5. Cdc buéc hé thong Al xiz Iy hinh anh

- Nhan dién buu pham: Str dung thuat toan Sobel Filter dé nhan dién buu pham c6 dang
khéi hop vudng.

- Nhi phan héa: Nhi phan hoa hinh anh sé& liy ra cic ving c6 do twong phan cao nhat, hd
tro viéc phét hién ving chira chir viét.

- Morphology Closing: Loai b nhiéu hinh thai, nhan dang vi tri chir viét.

- Cit lay khu vuc c6 chir viét.

- Téch riéng ting chir viét.

- Nhan dang chit viét théng qua céc tap dir liéu training va thuat toan
Neighbors (KNN).

Hinh 6 thé hién két qua xt Iy va nhan dién chit in trén buu pham cua hé théng. Sau khi kiém
tra xong, thong tin dia chi buu pham s& dugc bdi xanh ¢ vién dé tién cho nguoi theo ddi biét duoc
dja chi buu pham hang héa da duoc so sanh thanh cong. Chir mau do 1a ban gbc dé dbi chimng két
qua (két qua c6 chir mau den, vién mau xanh l4).

® @ B ook phanons f s

K-Nearest

4

on

PY_TN PB_TN SC_TN DT_TN

Aema =

Hinh 6. Két qud x: ly va nhdn dién chiz viét
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3.2. AGV (Xe tur hanh)

f—

Hinh 7. Hinh anh AGV
Hinh 7 1a hinh anh xe ty hanh véi ti 18 kich thudc 1:5 so véi xe tu hanh néu duoc sir dung
trong thuc té. Luu d6 thuat toan diéu khién AGV duoc thé hién ¢ hinh 8. AGV duoc két néi va
diéu khicn tir h¢ thong Al dya trén TCP/IP Socket, voi Socket server la xe tu hanh va Socket
client l1a hé thong Al Xe tu hanh c6 thé van hanh téi da 4 tiéng cho mot lan sac day pin va trong
thuc té s& c6 nhiéu xe tu hanh hoat dong lién tuc dé dap wng nhu cau phan loai buu pham véi sb
luong lon.

START

M& TCPAP socket
server

Hé théng Al .
étndi?

Tao két ndi TCP/
IP Socket

L
C6 bwu pham
rén xe?,
b §
Al givi diém

dich?

Y

Quay lai vi tri Iay

AGV di chuyén hang ban dau
dén diém dich

Poc dwoc
RFID?

Gt phan hdi vi tri Sarb Gi¥i tin nhan phan
ve Al theo tin nha P Dirng AGV P kr?n | hoidé gat san
TCPIP phém (UNLOAD)

Gt¥i phan héi vi tri
& Al theo tin nhan
TCPIP

Hinh 8. Luu do thudt todn diéu khién AGV

Céc budc van hanh cia AGV dugc thé hién nhu hinh 9:

- Budc 1: AGV 6 vi tri xuat phat. Khi c6 buu pham trén lung, hé thong Al sau khi nhan
dién buu phim ciing nhu dia chi trén buu pham s& giri 1énh di chuyén cho AGV. O diy xe mang
buu pham c6 dia chi PB_TN, hé thong Al sau khi nhan dang dugc buu pham 1a PB_TN thi gui
lénh cho AGV bit dau di chuyén dén vi tri PB_TN.

- Budc 2: Xe di bam duong theo vach den dan duéi nén thé hién & hinh 10, dén diém dat
kho hang va gat servo day buu pham vao kho.
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- Budc 3: Sau khi doc dugc ma RFID xe s& guri lai thdng tin cho web quan 1y dé cap nhat

s6 lwong, vj tri trén phan mém. Sau d6 xe quay lai vj tri ban dau tiéi tuc doi Iénh.

Buoc 1 Buoc 2 Buoc 3
Hinh 9. Cac budc AGV vdn hanh

3.3. Chwong trinh theo doi va vgn hanh

Chuong trinh theo ddi va van hanh dugc phét trién dya trén ngdn ngit Java, cd chirc niang hién
thi vi tri xe ty hanh, vi tri cac kho hang cling nhu s6 lugng buu pham trén ting kho hang. Phan
mém theo déi dugc két ni téi co so dit lidu SQL Server, chtra cac thong tin cap nhat ma hé
théng Al thu thap tir AGV vé hé thdng. Hinh 10 thé hién giao dién cua phan mém.

@ afeml x
[ viém diu via
1 2 0 [[] Biém ke hing
@ eim theo o
Téing 54 bun phim
L ® L {5
° o 'Y ° aw
° ° ) ° )

Hinh 10. Hinh 4nh phan mém trén may tinh

Y nghia céc doi tugng trong giao dién phan mém:
i ——Dbudong di chuyén cua AGV .
@Diém theo ddi. Dung dé danh dau vi tri cia AGV trén ban do

>AGV dang di cdp hang
DAGV dang quay lai diém nguon
Kho hang cling sb lwong buu pham trong kho.
4. Két luan

Bai bao trinh bay qua trinh thiét ké hé thong phéan chia buu phém tu dong dya trén cong nghé
Al gop phan mang lai hiéu qua cao trong linh vuc logistics, gitp giam thiéu thoi gian phan loai
san pham, ting tinh chinh xac, giam chi phi nhan cong; tir d6 gitp t6i gian thoi gian giao hang
cho nguoi ding, nang cao chat lwong dich vu trong mang chuyén phéat nhanh san pham néi riéng
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va nganh Logistics n6i chung. Hé thdng hoat dong nhan dién kha chinh xac dia chi in trén buu
pham, xe van chuyen hang ve dung dia chi khoang hang dugc nhan di¢n, giao di¢n quan ly trén
may tinh dé theo ddi va van hanh h¢ thong dé str dung.
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