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Tém tit - Viét Nam ta ngay cang phat trién linh vuc x4 hoi, vin
hoa, kinh té, din dén doi hoi con ngudi phal nang dong, sang tao
dé tao ra nhitng san pham dép tmg nhu cau da dang cua doi song.
Ngay ca trong nhu cdu di chuyén hang ngay, con ngudi cin sy
gon nhe, ty dong hoda, bao mat va tién lgi. Trong cac san phém
cong ngh¢, “Vali ty hanh” mang tinh ung dung cao va phu hop
v6i hién dai hoa cia dit nude. Ngdy nay, nhidu ngudi khi dén
Cang Hang khong phai keo theo nhing chiéc vali niang va cong
kénh. Didu nay co nhidu han ché, gay bét tién, dau moi va kho
chiu cho nguoi sir dung. Hon nita, nhiing chiéc vali truyén thong
khong hd trg quan 1y bao mat, néu bi mét thi rat kho tim lai. Trong
bai bao nay, tac gia d& xuét phuong an thiét ké va ché tao vali ty
hanh véi kha ning di theo ngudi ding, c¢6 kich thudc theo chudn
hanh Ii may bay (356 x 552 x 278 mm) va ¢6 hé théng mé khéa
bang nhén dién khuén mat.

Tir khoéa - Vali tw hanh; nhu ciu di chuyén; tién loi; di theo ngudi
dung; nhén dién khudn mat.

1. Pit van dé

Robot ty hanh ngay cang dugc sir dung nhiéu hon trong
kinh doanh, thwong mai, y té va cac linh vuc khac phuc vu
nghién ctru va doi sng con ngudi. N6 dua ra nhitng thach
thirc méi cho cac nha nghién ctru khi nhu cau trong thyc té
ngdy cang phat trién. Viéc tich hop robot tu hanh va vali
nham nang cao trai nghiém di chuyén da dugc mot s6 hang
cong nghé di trude thyc hién nhung chi phi dé s¢ hiru
chung 1a rat cao.

Hinh 1. Céc loai vali théng minh (Nguon: Internet)
D3 c6 nhiéu nghién ciru dé ché tao va san xuét thanh
cdng cac san pham vali tv dong va dua vao kinh doanh

Abstract - The increasing development of socio -cultural, and
economic fields requires human-beings to be dynamic and
innovative in order to create goods that adapt to the diversified
demands of life. Even in daily travel needs, people still need
compactness,  automation,  security, and  convenience.
"Autonomous suitcase” is a technology product that is extremely
useful and appropriate for the country's modernization. Nowadays,
pulling a bulky and heavy baggage to the airport causes several
restrictions as well as making people feel inconvenience, pain, and
uncomfortable. Furthermore, the standard luggages do not assist
security monitoring and it is difficult to find out when getting lost.
In this paper, authors present a designing and manufacturing option
for a suitcase that can follow the user, with the dimensions meeting
the airline luggage regulations (356 x 552 x 278 mm) and having a
face unlock system.

Key words - Autonomous suitcase; daily travel; convenience;
follow the user; face-recognizing.

rong rai trén thi truong. Cowardrobot R1 c6 kich thude
380 x 550 x 200 mm, ning 4,8kg co6 gia $999,99; Uu diém
ciia Cowardrobot R1: Bén, nhe, c6 thé di theo nguoi ding
va tranh vat can nhung bét tién khi yéu cau nguoi ding
phai deo mot chiée vong tay dé co thé theo sau; Ngoai ra
,con dung GPS dé giam sat vi tri cua vali [1]. Ovis c6 kich
thude 380 x 550 x 230 mm, ning 5,9kg c6 gid $899; Uu
diém cua Ovis twong ty nhu Cowardrobot R1 nhung
khéng can mang theo vong tay vi st dung cong nghé xir
1y anh va trong diéu kién di song song véi con ngudi nén
dén nhimng goc can ré nguoi ding can phai di chuyén
cham lai dé vali c6 thé di theo, c6 thé sir dung smartphone
dé kiém tra can ning cua vali [2]. Ca hai loai vali trén déu
sir dung khoa chuan TSA truyén thong. Travelmate c6
kich thudc 400 x 550 x 200 mm cé gia $1099, cling st
dung xtr Iy anh va cac cam bién dé di theo ngudi dung va
tranh vat can; Bén canh d6, Travelmate s& hitu khoa
Bluetooth chuan TSA [3].

Trong nghién ciru niy, nhém tac gia dé xuit mot
phuong 4n thiét ké va ché tao san pham vali ty hanh véi
kha ning di theo ngudi ding va hé thong bao mat dya trén
cong nghé xu ly anh. Viéc tu dong hoa vali giup ngudi
dung khong phai tén nhiéu sirc lyc khi di chuyén tur do cai
thién trai nghiém va chat lwong cua chuyén di. Mac du,
khong cung cap mot s6 chirc ning nang cao nhung san
pham vali ciia nhém tac gia c6 mirc chi phi san xudt thip
(khoang 10 triéu ddng), mang lai kha ning dé tiép can cho
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ngudi ding so véi cac san phim khéac. S& hitu tng dung
clia robot tuy hanh duya trén cc cam bién, cong nghé xur ly
hinh anh, san pham dap tng dugc cac nhu cau co ban cua
ngudi dung, ting tinh tién loi khi tat ca co thé duogc didu
khién trén dién thoai va khong can phai mang theo bat ctr
linh kién gi dé vali c6 thé theo sau. Day 1a mot su cai tién
s0 V6i cac san pham khac trén thi truong vi da sb chiing
déu di theo nguoi dung dya trén viée sir dung céc loai song,
kém hiéu qua khi gap mot s6 diéu kién nhét dinh.

Bén canh d6, nhom tac gia con trang bi cho san pham
tinh nang nhén di¢n khuén mat khi mé khoa vali. Pay 1a
mot sy thay thé hoan hao cho cic phuong phép truyén
thdng nhu mat ma hoic ki tw. Ap dung cong nghé nay vao
hé thong khéa cta vali dd nang cao tinh bao mat ciia san
pham. Mic du xuét hién dugc mot thoi gian nhung day 1a
mot su cai tién khi dugc ap dung 1én hé théng bao mat cua
vali. Hon nita, tinh ning nay dugc nhom tac gia phat trién
thém tinh nang chdng gia mao bang anh va video, gitip ting
su an toan va riéng tu cua khach hang.

Ung dung bao gdm hai hé thong chinh 1a hé thong tu
hanh cia vali dé theo sau nguoi dung, hé théng mé khoa
bang Face-ID va cac chtc nang phu. Ngoai ra, tinh ning
guri vi tri GPS cua vali trong cac trudng hop thit lac hodc
khén ca?ip cling la mét dac diém ndi bat cta san phém.

2. Két qua nghién ciru va khao sat
2.1. Muc tiéu nghién ciru

Muc tiéu ciia bai nghién ctru Ia phat trién mot san pham
vali thong minh, phat trién dua trén co s& cta robot tw hanh
va cong nghé xir Iy hinh anh dugc didu khién bang
Arduino, ESP32 va HuskyLens. Thém vao d6 1a cong nghé
nhéan dién khuén mat dugc van hanh bdi may tinh nhing
NVIDIA Jetson Nano thong qua ngén ngit 1ap trinh chinh
1a Python. Dua vao cac tinh nang mang tinh thuc dung cao
lién két voi cac hé thong cong nghé dinh vi va cac mé hinh
thuét toan khac nhau nham tich hgp vao mot san pham duy
nhit phuc vu cho viéc di chuyén ciia con ngudi.

Khi néi vé sy t1en lgi ma cong nghé ing dung mang lai
trong viéc giai quyét cac nhu cdu thuong nht tai Viét Nam
trude day va ca bay gio chi dung lai & mirc d6 co ban va
khong c6 tinh phd cap cao dén nguoi dan c6 mire thu nhép
trung binh, nhimg nguoi thyc sy can nhimg san pham nhur
mdt giai phap cho van dé trong cudc sdng ciia ho. Vi vay,
san pham nay s 1a mot trong nhiing giai phap co thé thay
doi tu duy, cai thién tbe do va trai nghiém khi di chuyen
dem lai hidu qua cao cho cac nganh lién quan dén du lich.
2.2. Phuwong phdp
2.2.1. Co cdu co khi

Pau tién, sir dung phén mém Fusion360 dé thiét ké 3D,
thyc hién céc tinh toan co ban vé hé théng khung, hé thong
truyén dong. Sau budc nay, xac dinh co ban vé bé tri ctia
cac linh kién/thiét bi dién tir sau do tién hanh cac bude gia
cong co va 1ap rap dé tao ra san pham hoan chinh.

Cac budc thuc hién bao gém:

e Thiét ké khung vo cia vali biang phan mém
Fusion36p, dua ra hai phuong an thiét k€;, so sanh cac uu
nhuoc diém va chon phuong an thiet ke toi uu.

Hinh 2. Thiét ké 3D bang phan mém Fusion360
e Tinh chon dong co truyén dong:
Téc d6 quay cua banh xe:
60 X 1000 x v 60 x 1000 x 0,5
2mr - 65T

n= ~ 147 (rpm)
Trong d6: Pudng kinh banh xe: 65mm; Téi trong tdi
da: 12 kg; Toc do toi da: 0,5 m/s.
Khi vali dang chuyén dong déu, trong luong cia vali
tac dong lén moi banh:
12 x 10

N= — = 60 (N)
Luc kéo:
Fr =pu XN =0,015%x60=0,9 (N)
Cong suat:

Neag = Fk X v =109 X 0,5 = 0,45 (W)
Khi vali bat dau di chuyén tir trang thai nghi:

Gia tdc:
a=0,5m/s?
Luc kéo:
Fr=pXN+m; xa=33(N)
Cong suat:

Ny = Fg Xv=33x%x0,5=16,5(W)
Momen:
M = Fy Xr=33x0,0325 = 1,0725 (Nm)

Tir cac thong sO trén chon dong co GW31ZY 12VDC
c6 cong suat 18W va toc do 158 vong/pht.

=¥

Fk F ms
P

Hinh 3. Tinh chon hé thong truyén déng
e Gia cong co khi: Sir dung cac thanh nhom lam hé
thong khung, cac tam hop kim nhom dé lam vo, mut de
dém... Sau d6 tien hanh lap rap.
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e Tinh thoi lugng pin:
Nguén ce"'lp tir pin: 12,6V; 8Ah.
Ngudn sac: 12,6V; 2A.
Thuyc té cho théy trong qua trinh sac, hao hut 1a 40%,
thoi lugng dé sac day pin 1a:
8 X 140%
2
Cong suat tiéu thy ctia hé thong chi yéu tir 2 dong co:
2x18 =36 (W)

= 5,6 (gio)

Dong tai tdi da:
B p 3 36
T1,732xV  1,732x 12,6

I ~ 1,65 (A)

Thoi lugng pin:

165
2.2.2. Hé thong tw hanh/tranh vit can
_Su dung tin hiéu lay tir bén cam bién siéu 4m dé nhan
biét vi tri ctia vat can va khi con cé}ch vat can 15cm, Yali sé
thuc hi'én hanh dgng tranh. H¢ thong dugc diéu khién bdi
giao tiép gitra ESP32 va Arduino UNO.
Cac budc thuc hién bao gém:
e Thiét lap cam bién: Lap dat cam bién siéu 4m vao
vali va két noi voi Arduino UNO va ESP32.

L

Hinh 4. Két noi ESP32 va cac cam bién siéu am

e Code C/C++ bang phan m?:m ArduinoIDE dé thiét
1ap hé thong. Cac tinh nang bao gom:

- Tranh vét can.

- Phat hién bac thang.

- Gui vi tri GPS cua vali dén nguoi dung trong trudng
hop can thiét.

- Diéu khién bat/tat cac dén biéu thi, Jetson Nano.

- Theo ddi hanh trinh di chuyén bang ESP32-CAM.

Hinh 5. Cam bién hong ngoai tiém cdn phdt hién béc thang

-

!

4

Nhan tin hiéu diéu khién
hudng di tir HuskyLens sau do
dieu khién huéng di cua vali

|

Nhin tin hiéu diéu
khién vali tir Blynk
thong qua ESP32

l

Léy tin hiéu tir cam bién
tiém can hong ngoati

Dirng vali, phat
tin hiéu canh bao

Hinh 8. Nhiém vu ciia Arduino UNO



96

Nguyén Dinh Khang, Nguy&n Quéc Dat, Dang Phuéc Vinh

Bit dau

Nguén dién? Két thic

b

Nhan tin hi¢u diéu
khién tir Blynk

Cii phip D |Piéu khién tinh nang
iéu khiéy cua vali

S
Nhan tin hiéu tr
cam bién siéu am

Vit can? D | Truyén lénh diéu

hwdng dén Arduino
S
Lay tin hiéu vi tri
GPS cua vali
S Yeéu cau tir D | Guri vi tri ¢én cho
aguoi dun, nguoi dung

Hinh 9. Nhiém vu ciia ESP32
e Thiét 1ap sa hinh véi cac vat can ngau nhién va cho
chay thu.

et

Hinh 10. Chay thir thuc 1é CAC chikc nang tranh vit cdn va
bdc thang tai Bai do xe Nha hat Trung Vwong Pa Nang

<®

ModuleSim800A

=)
Ga Pa Nang a
TAN CHINH 9

0 Chg Con 9

@
5]
a e
) a Map data €2022
16°04'04.8"N
108°12'38.0"E
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Hinh 11. Chay thir tinh nang gui vi tri GPS cua vali
2.2.3. Hé thong di theo nguoi ding bang xir Iy hinh anh

Gui thong béo
Dimng vali

da duoc hoc?

Tinh vi tri trong d6i
cua vat the
trong khung hinh

Gtri tin hiéu diéu
khien hwdng di cua
vali dén Arduino

Hinh 12. Liru do thudt todn ciia HuskyLens
Chi mot nat bam, nguoi ding di co thé kich hoat hé
thong ma khong can bat ky thao tac phu phure tap nao khac.
Cac budc thuc hién co ban nhu sau:

e Liap dat cac module.

Hinh 13. Ldp dat HuskyLens

Pay 1a linh kién co6 vai tro quan trong trong tinh nang
theo sau nguoi ding, dam nhiém viéc xir 1y anh va truyén
tin hiéu diéu khién hudng di cta vali. Hon nira, viéc c6 thé
hoc dugce cac vat thé tuy bién 1am nén tinh tién loi cta vali,
HuskyLens co thé hoc duoc vat thé cin theo ddi mot cach
nhanh chong va d6 chinh xac c6 thé chép nhan duoc.

e Thiét lap giao dién diéu khién bang phin mém
Blynk. Giao dién bao gém c4c nit bAm truc quan mang lai
kha ning dé st dung cho nguoi dung.

@ SS © >

Str dung HuskyLens, vali xac dinh dugc vi tri tuong dbi
cua nguoi dung nho vao cong nghé xur ly anh va dua ra cac
1énh diéu huéng. Sau khi nhan dugc tin higu, Arduino diéu
khién dong co dé vali theo sau cht nhan.

Hinh 14. Giao dién diéu khién Blynk
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e Chay thir vali trong cac diéu kién khac nhau. San
pham dugc chay thir trong cac diéu kién thay doi vé anh
sang, khong gian va quang dudng ciing nhu cac diéu kién
vé vat can xung quanh.

Hinh 15. Chay thu’ tmh nang di theo nguoi dung

¢ Ngodi ra, khi vali bi that lac, dong nghia véi viée bi
mat két n6i v6i dién thoai, hé thong canh bao bao gdm cac
dén biéu thi va coi dién s& tu dong phat tin hi¢u canh bao
cho dén khi nguoi dung tim thiy vali.
2.2.4. Hé thong mo khéa bang Face-ID va cdc tinh ning
bé sung khac

Nhap thw vién
Xic dinh co sé
dir ligu

Gén chudi
result = "0123"

Xir Iy anh
Khoi tao camera

Khéa vali
result ="0123"

Quay lai
chwrong trinh
chinh

Lam moi
khung hinh

Thay "e" vao 2‘ Lhay "p" vao "l “| LTha} "n'" vao "3”|

Quay lai giao dién

Hinh 16. Luru dé thudt todn nhan dién khudn mdt

He¢ thong sir dung may tinh nhiing Jetson Nano c6 tinh
nang xir Iy anh manh mé két hop véi camera, khoa dién tir
va ro-le, dugc 1ap trinh bang ngén ngit Python trén Visual
Studio Code, tit ca dir liéu ma khach hang can cung cap la
video khoang 60 gidy quay chan dung va vali da c6 thé sur
dung nhan dién khuén mat nguodi dung dé mo khoa.

Tt ca da duoc lap trinh sin va nguoi diung khong can
phai thue hién cac thao tac phirc tap, phu hop v6i nhimg
ngudi khong c6 trinh 46 chuyén mén cao vé ky thuét. Tinh
nang chéng gia mao khudn mit s& yéu cau ngudi dung cung
cap mot video khoang 60 gidy quay du cac goc mat (trudce,
tréi va phai). Sau do, video nay s& duogc cong cu tu dong
cét thanh cac khung hinh va ty dong xtr 1y anh dé xuét dix
liéu vao dataset. Hé théng s& huén luyén mang no-ron tich

hop dua vao dataset dé c6 thé nhan dang khudén mit nguoi
dung cling nhu chong gia mao tir hinh anh hoac video. B
chinh xac cta h¢ thong c6 the 1én dén 75% tuy thudc vao
video ma ngudi dung cung cap.

Ngoai ra, trong truong hop khach hang khong thé mé
khoa bang Face-ID, tinh nang mé khoa bang mat khau van
duoc tich hop trong h¢ thong. Sau khi dugc ma khoa, vali
s€ guri email canh bao vé cho ngudi dung. Hon nira, néu hé
thong mat dién, vali dugc tich hop h¢ thong md khoa bang
co cau vat li.

Hé théng mé khoa bang khudn mit dwoc tich hop tinh
nang chong gia mao bang hinh anh va video, nang cao tinh
bao mat cho nguoi st dung.

Cac budc thuc hién bao gém:

e Lip dit cac thanh phan ctia hé thong (Jetson Nano,
camera, ro-le, khoa dién, man hinh, ngudn dién) vao vali.

Hinh 17. So do néi ddy hé thong Jetson Nano

e Lap trinh céc tinh nang phu trg. Bén canh cac tinh
nang chinh, vali con mang dén cho ngudi dung mét sé chirc
ning khac nhu tra ctru thong tin thoi tiét dé c6 dugc su
chuén bj tét hon cho chuyén di. Bén canh d6, vali con c6
thé duoc sir dung nhu mot chiéc may tinh bang.

O —

e )l —
e e -

( Suitcase Unlocked
v

Unlock _Q_KI“J
—

Hinh 18. Tink ning mé khéa bang mdt khau

IIUEI#MM;

Hinh 19. Tinh ndng tra ciru thoi tiét
Moi tinh ning c6 thé dwoc d& dang truy cap thong qua
bang diéu khién trung tdm dugc thiét 1ap san va co thé thao
tac trén man hinh cam tng dugc tich hop.

Hinh 20. Bang diéu khién trung tdm
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2.2.5. Tinh toan chi phi
Bing 1. Tinh todn chi phi ché tao san pham vali théng minh

N§i dung Chi phi (VND)
Khung vo vali, co cdu co khi 500.000
Hé thdng di theo ngudi ding 3.500.000
Hé théng bao mat sit dung Face-1D 5.500.000
Cac phu phi khac 200.000

Chi phi can thiét dé ché tao san pham vali thong minh 1a
khoang 10 triéu dong (chua bao gom chi phi thiét ké, tien
cong lao dong ciing nhu cac chi phi khac khi san xuat). Tuy
nhién, khi dua vao san xuét hang loat s& giam duoc dang ké
vé chi phi cho phén cimg, gitip giam gia thanh ciia san pham.
2.3. Két qui

Két qua khi thyc hién dén thao tac cudi cung khi Kkét
hop tat ca cac hé thong 1én vali, nd 1am viéc hiéu qua, dé
dang str dung va co ban dat dugc cac muc tiéu da dat ra.
Mac du, trong qua trinh chay thir phat sinh mét s6 16i nho
nhung da duge khac phuc dén mue to0i da va céc sai so 1a
c6 thé chap nhéan duoc.

Vé6i mirc chi phi dé san xut thap hon rat nhidu so véi
cac san pham khac trén thi truong, san pham cé kha nang
tiép can voi khach hang cao.

Két qua thir nghiém chtc nang ty hanh:

Hinh 21. Chay thir chitc nang theo sau nguoti dimg va ty hanh
tai Cang Hang Khong Quoc Té Pa Nang

Hinh 22. Chirc nang mé khéa bﬁng nhdn dién khuén mat

3. Ban luin
3.1. Uu diém

0O mot thé gidi khi ma con nguoi dang ti€ém can dén su
toan dién v€ khoa hoc, thi nhiing san phdm nhu vali théng
minh s€ 1a mdt trong nhiing yéu to thic day su phat trien
chung cho linh vie Co dién tir - Ty dong hoa. Khi mirc gia
dé san xuat san pham nay chi bang mdt nira véi cac dbi thu,
khoang 10 triéu ddng so véi mit bang chung cac san phim
khéac khoang 20 triéu ddng, nd mang tinh canh tranh cyc ky

cao khi luge bo cac tinh nang khong thuc sy can thiét dé c6
dugc mot mure gia dé tiép can hon. San pham déap Gng dugc
nhu cau vé sy tién 1oi, ty dong hoa va bao mat, tir d6 cai
thién rat nhiéu trong nhu cau di chuyén cua con nguoi.
Ngoai ra, viéc tu chii vé cong nghé ciing 1a mot uu thé,
khong phu thudc vao nudc ngoai, o loi the trén duong dua
chung vé cong nghé va thu hit dugc dau tu.
3.2. Nhwoc diém

Vi tich hop céc linh kién va thiét bi dién tir chua dugc
t6i wu v& khdi luong nén s& c6 sy han ché vé can ning khi
ngudi dung mudn mang vali 1én may bay. O phién ban dau
tién nay thi khéi lugng vali kha 16n (gan 9 kg) va tai trong
t6i da hién tai 1a 12 kg. Do ddy 1a phién ban thir nghiém
nén tac gia chua t6i wu dugc khoi lugng ciing nhu cach lap
dit, sap xép cac thanh phan co khi, cac bo mach dién ti..

O nhitng nghién ctru tiép theo, nhom tac gia s& thay 601
vat li¢u lam khung va vo vali, st dung cac linh kién dién tir
t6i wru hon vé khéi luong ciing nhu cach lip dat, sip xép
cac thanh ph?ln, co céu... Bén canh d6, do chinh x4c cta hé
thong theo sau c6 d¢ chinh xéc chua cao ¢6 thé mang lai
trai nghiém chua tdt. Viéc dua san phém vao thuc tién s&
can mot thoi gian rat dai.

3.3. Hudng nghién cvru trong twong lai

Cai thién can nang, tbe do di chuyén cling nhu do tré
phan hdi cua vali. Phét trién thém cac chic ning ty can va
ligt ké do 'vat da dugc cho vao dé nguoi dung khong phai lo
lang v& van dé qua can khi 1én may bay hay that lac d6 dung.
Hon nita, trong thoi diém dai dich COVID-19 dang lay lan
thi tinh nang tw khir khuan ciing dang dwoc phat trién.

Ngoai ra, co thé phat trién mot s cai tién trong ngoai
hinh ctia vali dé pht hop véi thi hiéu nguoi dang.

4. Két luan

San pham vali thong minh da lam cho nhém tc gia c6
niém tin hon vé viéc sir dung cac san pham cong ngh¢ mang
tinh tmg dung cao dé cai thién chat luong cudc song cho
con ngudi. Cac cong nghé phuc vu doi song thuong nhat
s€ 1a hudng di cuc ky tiém nang trong tuong lai.

Viéc khong chi mot s6 c4 nhan ma ca mot cong déng
c6 thé cung nhau ti€p can nhling cong nghé mdai, cod thé
thay doi tu duy va mang lai su phat trien cho dat nudc.
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