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TOM TAT

Bai bdo trinh bay mét s6 két qua nghién ciru thiét ké, ché tao mé hinh hé thong do lwong va
phan loai buu kién su dung vi diéu khién Arduino Nano trén méi truong do hoa, thiét ké diéu khién
tw ddng va ldp rap mé hinh tir cdc linh kién co khi va dién tir ¢6 sdn trén thi truong. Két qua cho
thdy mé hinh ché thir da chay thir tot trong phong thi nghiém, gép phan lam minh chirng vé tiém
nang g dung ciia né, dam bdo cé thé thay thé hé thong thiét bi ngoai nhdp dit tién twong iing, va

rat tién loi cho viéc ché tao hang loat mot cach nhanh chong voi gia thanh thdp.

T khéa: Hé thong do heong va phén logi buweu kién; Vi diéu khién Arduino Nano; Cam bién

do khéi lwong; Cam bién do khodng céch.
ABSTRACT

This paper presents some research results on the design and fabrication of a parcel sorting
and measurement system model using an Arduino Nano microcontroller in a graphical environment,
automatic control design, and model assembly from commercially available mechanical and
electronic components. The results show that the prototype model performed well in laboratory
testing, demonstrating its potential for application, its ability to replace expensive imported

equipment, and its suitability for rapid, low-cost mass production.

Keywords: Parcel measuring and sorting system, Arduino nano microcontroller;, Mass

sensor,; Distance sensor.
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1. GIOI THIEU

Hién nay, trong bdi canh thuong mai
dién tir ngay cang phat trién, cac dich vu chuyén
phat nhanh dan tr& thanh mot phan khong thé
thiéu duoc trong nén kinh té hang héa. Pac thu
ctia nganh dich vu ndy 13 yéu cau thoi gian phai
duoc rat ngan; cac cai tién trong khau dinh gia
va van chuyén phai luén dugc can nhic timg
gidy phut. Bac biét, & khau dinh gia, viéc do
hinh dang va khi luong luén méat mot khoang
thoi gian twong d6i néu thyc hién riéng 1¢ ting
thao tac. Diéu d6 dat ra yéu cau phai c6 mot
thiét bi ¢ thé thuc hién cac thao tac do ludng
d6 trong khoang thoi gian ngan nhat cé thé.
Chinh vi thé tic gia chon dé tai: “Thiét ké, ché
tao mo hinh hé théng do ludng va phén loai buu
kién st dung vi diéu khién Arduino Nano” véi
mong mudn dua ra giai phdp nham cai thién
qua trinh san xuét sao cho giam dugc chi phi
nhan cong, ting ning sudt ma van dam bao
duogc chat lwong san pham, giam gia thanh san
phém dé c6 thé canh tranh trén thi truong.

Nhu ching ta dd biét, cot 16i cua hé
thong diéu khién dién tir hoic co dién tir 1a viéc
nhan céc tin hiéu dién ta, xtr Iy tin hiéu rdi xut
cac tin hiéu dién tir theo kich ban duoc thiét 1ap.
Bo mach Arduino UNO R3 la mét trong cac bo
mach dugc ding dé thuc hién cac cong viée xur
1y tin hi¢u kiéu trén; 1a mot nén tang thiét bi dién
t&r ma nguén mo (GRBL) dya trén sy gian tién
ctia phan cimg va phan mém, vi thé chon board
mach nay lam bo diéu khién cho hé thong.

MADE P .
INITALY 7

Hinh 1. Bo mach Arduino UNO R3.

Bai bao nay s& g1a1 quyet mdt hudng
tiép can viéc thiét ké, ché tao thiét bi do luong
trén moi truong dd hoa, thiét ké diéu khién cho
thiét bi va lap rap hé thong tir cac linh kién c6
san trén thi trudng trong nudc.

2. THIET KE MO HINH CAN PO THONG
MINH

Thiét ké tong thé cua mo hinh can do
thong minh bao gom:

- Thiét ké cum cam bién do kich thudc;

- Thiét ké cum cam bién do khoi luong;

- Thiét ké cum vo ngoai;

- Thiét ké khung can cua hé thdng;

- Lap ghép hoan thién va van hanh thiét
bi can do thong minh.

Dic diém lam viéc cia thiét bi can do
thong minh c6 chirc nang do khéi luong, leh
thudc, mi barcode clia san pham, véi yéu cu
1a thiét bi phai du bén va kich thudc dii rong
sao cho thoa méan pham vi can do 16n nhat (50
kg), va kich thudc dai x rong x cao tdi da la
(65 x 65 x 90) cm. Sai s6 do can nang 16n nhit
1a 50g va sai s kich thu6c 16n nhét 14 0,3 cm.
Thiét ké phu hop vdi tinh chat cong nghiép, dé
dang thao lap, stra chita khi xay ra hu hong, van
chuyén dé dang. Hinh dang thiét ké, gia thanh
dam bao phu hop véi dbi twong st dung san
pham (cac cong ty logistics).

Nguyén 1y 1am viéc: San pham sau khi
dat 1én mat can s& duoc do khéi luong boi 4
loadcell 50 kg két ndi thanh mach ciu, 3 cam
bién Ultrasonic dé do 3 kich thuéc dai, rong,
dai cua san phém, tr d6 tinh ra duoc thé tich
va khéi luong quy doi cua san pham. Két hop
v6i barcode dé doc ma vach san phém. Dir liéu
gom: khdi lugng, kich thudc va ma san pham
s& duoc truyén vé& may tinh va duoc hién thi 1én
man hinh theo giao dién da thiét ké.
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M5 hinh thiét bi can do thong minh bao
gdm hai phan chinh 14 phan co khi va hé thong
diéu khién.

2.1. Thiét ké két cAu co khi

Phan co khi ciia mé hinh thiét bi can
do théng minh dugc thiét ké thanh cac bo phan
chinh (hinh 2 dén hinh 6) dudi day. Cac mod
hinh 3 chiéu gdm cac cum lap dit cam bién do
kich thuéc: cum cam bién do chiéu cao, cum
cam bién do chiéu rong, cum cam bién do
chiéu dai va man hinh; cum lp dit cam bién
do khéi lugng: thm ga dat cam bién, cam bién
khdi luong, ray inox, mat can; cum v ngoai:
canh trudc, canh sau, canh phai; khung can ctia
hé thdng; gin v6i nhau bang cac mbi ghép bu
16ng, dai 6¢ [1].

|4| |2|

Hinh 2. M6 hinh tong thé hé thong cdn do thong
minh da thiét ke.

Cac cum chinh bao gom:

1) Cum lip dit cam bién do kich thudc
(hinh 3):

Cum cim bién
do chieu cao

Cumcimblén
do chiéu dai
va man hinh

L

Hinh 3. Cum ldp ddt cam bién do kich thude.

2) Cum lap dat cam bién do khdi luong
0 dudi mat can (hinh 4):

Thm ga dat
cim bién

Hinh 4. Cum ldp dat cam bién do khoi lwong.

3) Cum vo6 ngoai (hinh 5):

’ Canh truéc ‘

Hinh 5. Cum vé ngoai khung cdn ciia hé thong.

Hinh 6. Khung cdn ciia hé thong.
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Trinh tu thiét ké:

Tt mot ban vé phac théo, can phan tich,
boc chi tiét hinh khdi thé ddc va cac hinh tao ra
tir tAm kim loai hodc cac tim vét liéu khac duoc
thuc hién theo cac budc sau (hinh 7):

Thiét ké chi tiét Tao hang loat cac chi tiét

don 16 cung chiing loai bang bang

'

Tao cac ban vé ky Lap rap cac chi tiét
thuat (ban v& ché tao) [® thanh cum

cac tham so

Hinh 7. Trinh tuw thiét ké thiét bi cén do.
Thiét ké chi tiét don 18:

Tap tin chua chi tiét chi quan 1y viéc tao
ra mot chi tiét hinh khdi thé dic hodc hinh tam.
Tét ca céac hinh khdi duoc tao ra trong tap tin
nay dugc hiéu 1a mot chi tiét dé sir dung cho lap
ghép. Do do, khi thiét ké, trong mot tap tin chi
nén xdy dung mot chi tiét duy nhat. Dung chi
tiét cua tap tin nay dé lap ghép véi cac chi tiét
trong cac tap tin khac. Tao hang loat cac chi tiét
cung chung loai bang bang cac tham so.

Lap rap cac chi tiét thanh cum: Tap tin
chtra cum cac chi tiét da lap ghép. Tap tin nay
chtra cac chi tiét c¢6 thé 1ap ghép véi nhau. Tai
tap tin nay co thé tao ra cac cum chi tiét hoac
cac cum chi tiét con. Ly cac chi tiét tir cac tap
tin don 1¢ dé ghép chung lai.

Tao cac ban v€ k¥ thuat:

Tap tin nay chira cac ban v& phang co6
dﬁy du céc hinh chiéu cta chi tiét hodc cum chi
tiét 3D, kich thudc cua cac chi tiét hodc cum
chi tiét. Chung ta cAn phdn biét ban v& phac
va ban vé xuat ra gidy vi theo quan diém lap
trinh ctia phan mém CAD 3D ban vé& phac 1a

cac bude thiét ké mo hinh 2D hodc 3D con ban
vé& k¥ thuat 1a két xuét ra gidy ctia mo hinh da
dugc thiét ké hoan chinh ding cho gia cong.
béi voi Drawing, dugc goi la ban v€ k¥ thuat

[2].
2.2. Thiét ké hé thong diéu khién

Hé thong diéu khién duogc thiét ké nhu
sau.

Pau tién, khi ngudén dugc bat, vi diéu
khién s& khdi tao cac bién nhé va bién luu tri,
cai dat timer dé do khoang cach, sau d6 do cac
gi4 tri tham chiéu cta can (dugc ndi rd trong
ham setup). Khi ngudi ding bam barcode thi c6
3 truong hop xay ra.

Néu bdm vao ma reset “SMES-RESET”
thi can s€ khoi tao lai cac gia tri tham chiéu ban
dau, giup can c6 thé do ding cac gia tri chuan
ban dau.

Néu bdm mi start “SMES-START”
truge thi can sé tién hanh do lay miu, tim ra
cac gia tri lap lai nhiéu nhat cua tung thong s0,
sau d6 tinh toan véi cac gia tham chiéu va xir Iy
qua cac ham xir Iy s6 liéu. Két qua sé 1a cac dai
luong chiéu dai, chiéu rong, chiéu cao va khoi
luong. Cac thong s6 nay s& duoc hién thi 1én
LCD nhung chua c6 ma barcode. Tiép tuc bam
barcode. Néu bam vao ma “SMES-RESET”,
thi chuong trinh s& chuyén vé ham cai dat cac
gia tri tham chiéu, bat dau khai tao lai cac gia
tri tham chiéu. Néu nguoi ding bim vao ma
start thi s& ldp lai dén lic nguoi dung bam vao
mi barcode ciia san pham. Nhu vay 1a can da
do du thong s6 va hién thi toan bo 1én man hinh
LCD, sau d6 truyén dit liéu 1én may tinh va
hién thi trén phan mém.

Neéu nguoi dung bam ma barcode cua

san pham trudce thi s€ luu lai ma, hién thi 1én ¥~
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LCD mi barcode ciia san pham, con cac thong
sO con lai dé trong. Sau d6, nguoi dung tiép
tuc bam barcode, néu ngudi dung bam vao ma
reset s€ khai tao lai céc gia tri tham chiéu, néu
ngudi dung bdm vao ma barcode ciia san pham
thi vong lap sé dimng khi bAm vao ma start. Cac
gia tri do va tinh toan véi cac gia tri tham chiéu
tuong tng da do luc ban dau s& dugc ding dé
do cac thong s6 can do cta san pham. Hién thi
1én man hinh LCD, sau d6 truyén di liéu 1én
may tinh va hién thi 1én phan mém [3], [4], [5],
[6].

* Luu do thuit toan

Luu d6 nay trinh bay thuat toan tong
quét ciia mo hinh thiét bi can do thong minh tir
lac khoi dong hé thong.

Start

)

Khd g0 bién

SMES-

v
Cai dit timer

START

fing L

v
Thiét lip gid tri tham
chic
|

1
Doc ma barcode

Bing

— SMES.
RESET

Doc mé barcode

Bing

=

SMES-
RESET

sal §

SMES-
START

14 Sai

Luu mé barcode

Do thé tich v cin ndng
Hin ti cic thing sé do téa LCD

Sai |

Lwu mﬁ barcode
Hién thi mé barcode lén LCD

Doc mi barcode

v

SMES. Bing
RESET

1531

SMES-
START

Ding

1 Biing
Do thé tich va cin
nang
Hién thi day &u thong tin trén LCD

Truyén dit liéu lén may tinh

Hinh 8. Luu d6 thudt todn can do san pham.

* H¢ thong mach dién

446

Hinh 9. So d6 két néi mach dién.
* Chwong trinh diéu khién

Code 01: Chuong trinh doc gia tri cam bién do
khéi lugng.

#include <Wire.h>

#include "HX711.h"

HX711 scale(6, 7); // chan DOUT, chan SCK
float K = -73816,a; // -73750 Hé s6 ti 1¢ coa
loadcell

float weight; // gia tri can
void setup() {
Serial.begin(9600);

scale.set scale(K); // Set hé sb ti 1& cho
loadcell
scale.tare(10);
can
a=scale.get_units(10); // Gia tri can luc dau
H
void loop() {
weight=scale.get units(5)-a; // Gia tri can cua
vat
Serial.println(weight);
H

// Set khdi lugng bi cho
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Code 2: Doc gié tri cam bién khoang cach. Mo hinh tong thé thiét bi can do thong
#include "NewPing.h" minh 13 thiét bi c¢6 thé do khdi lwong, chiéu dai,
#define trigger d 10 chiéu rong, chiéu cao cta buu pham dé tinh ra
#defineecho d 10 khdi lugng quy doi. Két hop st dung barcode
#define MAX 400 quét ma vach, va truyén dir li¢u 1én may tinh.
int iterations = 5; Hoan thién ldp ghép mo hinh va bé tri thiét bi
NewPing tinh_d (trigger d, echo d, MAX); trén mo hinh, chay thir mé hinh 6n dinh. Thiét
float d_raw, d; / Tin hi¢u raw, Khoang cach bi nay c6 thé linh dong dit ¢ cac vi tri thuan
void setup() { tién cho viéc st dung.
Serial.begin (9600);
}

void loop() {
d raw =tinh_d.ping_median(iterations);
d =d raw/58; // Gia tri khoang cach }

3. CHE TAO MO HINH THIET BI CAN
PO THONG MINH

Cac tinh ning yéu cdu cia san pham
can do thong minh d6 1a do dwoc khdi luong
cua san phém, do duoc thé tich cua san phém,
doc dugc mi barcode, tinh ra duoc s6 can nang =
quy doi tir thé tich, hién thi va truyén nhan dir Hinh 11. M6 hinh tong thé thiét bi can do
liéu vé hé théng. Thiét bi s& co nhitng khdi chirc théng minh.
nang dé co thé dap tng nhing yéu cau.

Quy trinh thao tac do thiét bi can do

@ thong minh:
Khls Kb _
®) o — e | i | R
Kbéi hoomg va chuyén Budc 1: Bat nit ngudn va cho 5 gidy de
801 tin lnéu A , .y . A
—- can do cac gia tri ban dau.
@) cimbitaso | ~ Budc 2: Bam barcode vao ma cua san
khodng cich h,z d
. | .| Kbiihiénthi pham do. ) ,
D Ko Khoi xit I trung tam ® Budc 3: Dit san pham do sat vao goc
Docmid 5 N \ A \ ~
Sl cua can va bam barcode vao ma start.
/ K gno 6 Budc 4: Nhéc vit ra va doc két qua.
@ Khoi reset @ o N :
4. KET LUAN

Hinh 10. Cdc khoi chirc nang: 1) Khoi cam bién
do khoi lwong; 2) Khoi khuéch dai va chuyén doi

tin hiéu; 3) Khoi cam bién do khoang cach; Viéc nghién ctu xay dung cac chuce

4) Khoi doc mad barcode; 5) Khoi reset; nang quan trong va co ban nhat cua hé thél}g
6) Khoi hién thi; 7) Khoi xir Iy trung tam; can do thong minh st dung vi diéu khién
8) Khéi giao tiép; 9) Khoi nguon. Arduino nano 1a do khoi luong, do kich thudc &
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va nhan dién ma san phém da bude dau duoc
hoan thién giup cho viéc thao tdc nhanh hon
va khong bi nham 14n, giai quyét duoc nhing
kho khin, han ché ctia phién ban thiét bi can do
thong minh trudc.

Tur nhitng kha nang cung vdi nhiing tién
ich, hiéu qua cta vi diéu khién va yéu cau bai
toan cua dé tai, tac gia chon Arduino Nano R3
dé diéu khién thyc nghiém.

Giai quyét bai toan lap trinh diéu khién
va mo phdong hoat dong ciia mo hinh. Véi su tro
gitip cia phan mém thiét ké CAD 3D, mé hinh
thiét bi can do thong minh ding vi diéu khién
da duoc tac gia thiét ké hoan chinh va tién hanh
ché tao thanh cong.

Khao sat thuc nghiém cac thong sé hoat
dong cua san pham.

Danh gia cac két qua khao sat thuc té
v6&i mo hinh trén phong thi nghiém. Mach chay
6n dinh, chay diing theo nguyén 1y. Mach dién
khong qua phuc tap, bao dam sy an toan khi sur
dung. Gia thanh ré.

M6 hinh nay dap ung dugc nhiing
yéu cau thyc tién, c6 thé tmg dung trong dao
tao sinh vién h¢ dai hoc chinh quy thudc cac
chuyén nganh ché tao may, co dién tir va cac
chuyén nganh lién quan. <+
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