NGHIEN CUU - TRAO DOI

HE THONG GIAM SAT T DPONG QUY TRINH BONG GOl
THU CONG

AUTOMATIC MONITORING SYSTEM FOR MANUAL PACKAGING PROCESS

Lé Xuin Thuyén', Tran Ngoc Huy?
"Phong Thi nghiém Innovation FabLab, Truong Pai hoc Bach Khoa,
Pai hoc Qudc gia Thanh phd H6 Chi Minh
2B mén Diéu khién Ty dong, Khoa bién — DPi¢n tir, Truong Dai hoc Bach Khoa,
Pai hoc Qudc gia Thanh phd H6 Chi Minh

TOM TAT

Déng g6i san phdam la mot trong nhitng quy trinh phé bién va quan trong trong sdn xudt
nhing lai khé d@é tw dong héa hoan toan trong nhiéu nganh san xudt do nhitng rdo cdan vé mat tdi
chinh va kj thudt. S thiéu thon cdc co ché tw dong héa quy trinh déng goi tao ra nhiéu khé khan
trong viéc sé héa quy trinh san xudt do thiéu nguon dir liéu gidm sat. Nham gidi quyét vin dé trén,
nghién ciru ndy dé xudt xdy dung cdc hé thong giam sdt cac quy trinh déng géi thii cong thay cho
viéc ty dong hoa toan bo quy trinh. Két qua thyc nghiém tai mot nha may o Viét Nam cho thd'y hé
théng dwoc dé xudt cé kha nang sé héa dwge quy trinh dong géi va tao tién dé dir liéu cho cac hé

théng s6 khdc.
Tir khéa: S6 hoa san xudt; Péng géi san pham; IoT: MES.
ABSTRACT

Product packaging is one of the common and important processes in manufacturing but it
is difficult to automate completely in many industries due to financial and technical barriers. The
lack of automation mechanisms for packaging processes creates many difficulties in manufacturing
digitalization due to the lack of reliable and constant data sources. To address this issue, this study
proposes to build monitoring systems for manual packaging processes instead of automating the
entire process. Experimental results at a factory in Vietnam show that the proposed system can

digitalize the packaging process and create data foundations for other digital systems.

Keywords: Manufacturing digitalization, Product packaging, loT; MES.
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1. GIOI THIEU

DPong gbi san pham 1a mot quy trinh
quan trong trong coéng nghiép san xuit. Quy
trinh dong géi san pham gitp bao vé san pham
khoi tdc dong tir mdi truong trong qua trinh
dua san pham dén tay nguoi dung ciing nhu hd
trg cho qua trinh marketing san pham. Mic du
cac cong nghé san xuat hién dai dd co gioi hoa
va tu dong héa nhiéu khau trong qua trinh san
xuat hang hoa, trong nhiéu nganh san xuat, dic
biét 1 cac nganh san xuat c6 san pham khong
& dang chét 16ng hoidc dang hat, quy trinh dong
g01 san phém van chua dat dugc trinh do tu
dong hoa va co giéi hoa nhu nhiéu quy trinh
san xuat khac. Tinh trang nay 13 do quy trinh
dong goi qua phirc tap & cac nganh nay, dan dén
kho c6 thé dua ra cc giai phap co gidi hoa va
tu dong hoa hi€u qua va co thé sinh loi vé mic
chi phi [1].

Su thiéu ving cac may méc hd tro cho
quy trinh dong gbi san pham khong chi dé lai
hau qué 1a 1am ting chi phi san xuat san pham
ma con lam céan tr¢ qua trinh hién dai hoa san
xuat thong qua cac cong nghé s6 [2]. Céc cong
nghé tir Cudc Cach mang Cong nghiép lan thu 4
doi hoi ludng dir liéu lién tuc va déu dan tir hién
trudong san xuét dé xir ly, luu tri, hién thi va
duara quyét dinh [3]. Viéc tao ra luéng dur liéu
nay s& dé dang hon rat nhiéu trén cc quy trinh
san xut tu dong nhd co ché giao tiép may-may
thay vi ngudi-may. Tuy nhién, ngay ca diéu nay
cling khong tao du dong luc dé cac chu doanh
nghiép du tu vao cac quy trinh dong géi tu
dong, dac biét ddi voi cac san pham phuc tap
va doanh nghiép vira va nho.

Dé giai quyét van dé tao nén tang dit liéu
cho céc cong nghé sb, nghién ciru nay dé xuat
phuong phap tu dong hoa khau gidm sat va thu
thap dir li¢u cac quy trinh dong goi thu cong,

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 310, thang 12 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn

thay vi tw dong héa ca quy trinh dé giam thiéu
chi phi va rui ro cho cac nha mdy san xuat san
sang xay dung quy trinh ty dong hoa hoan chinh.

Pé hé théng sat voi thue té, nhom
nghién ctru tién hanh khao sat quy trinh dong
6i thi1 cong tai mot nha may san xuat phy kién
v¢ sinh nhya tai Viét Nam vdi quy trinh dong
g6i dién hinh cho cac quy trinh dong géi kho
thuc hién ty dong hoa: kich cd céac thanh phén
khong d@)ng déu, da dang vé chung loai (nhua,
gidy, bao bi,...). Qua khao sat, nhom nghién
ctru nhan thay quy trinh déng goi tai nha may
gap phai nhitng van dé sau day:

— Thiéu co ché kiém soét sai sot trong
qua trinh dong goi, dan dén tinh trang dong goi
thtra, thieu hodc sai linh kién.

— Viéc thu thap di liéu dugc thyc hién
thu cong vao cudi ca, dan dén de€ sai sot hoac
gian lan.

— Tién do thuc hién khong dugce giam
sat lién tuc.

— Thiéu ngudn dir liéu dé tich hop céac
cong nghé s6 hoa quy trinh quan 1y nha may.

— Nha may c6 quy tic phan cong cong
viéc trong mot ca cho cac cong nhan, tuy nhién
qué trinh nay dugc thyc hién bang tay din dén
dé sai sot, mat thoi gian va khong t6i uu.

Trong nghién clru nay, nhom nghién
ctru s& xay dung mot hé thong giup giai quyét
cac van dé ké trén. Trong muc 2, nghién ctru
nay s€ di sau vao phan tich quy trinh dong goi
thi cong tai nha may néu trén va phuong an
gidi quyét van dé, muc 3 sé& di sau vao phuong
an xay dung hé théng va muc 4 mo ta két qua

dat duoc.
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2. QUY TRINH VA PHUONG AN

Nha may dugc khdo sat 1a mot nha may
c6 quy trinh san xudt tiéu biéu cho kiéu job-
shop v&i cac san pham dugc san xuét thong qua
nhiéu khau khac nhau. Sau mdi khau, san pham
s& duoc nhap kho dé chd xuit ra cho khau tiép
theo. Danh sach cac chi tiét can dong goi co
su da dang nhét dinh vé hinh dang, kich thudc,
trong luong, do do rat kho dé tu dong hoa quy
trinh dong gbi ma khong can nhiéu chi phi.

Quy trinh dong g6i dugce thuc hién theo
ca. Mbi ca, mdi ngudi cong nhan s& nhan duoc
phan cong dinh mtrc riéng cho ca lam viéc. Viéc
phan cong nay s& dugc thyc hién theo quy tic
cta nha may va kinh nghiém ctua nguoi quan
1y quy trinh. Cong nhan thyc hi¢n dong goi cac
san phém mot cach tuan tu, hét loai san pham
nay dén loai san pham khac. Cudi mdi ca, két
qua lam viéc s€ dugc thu thap lai. Dt liu nay
s& duoc dung dé quan 1y tién do san xuét va tinh
lvong cho cong nhan.

Hinh 1. Bang nhdn nhiém vu dong goi cua tung
cong nhan

Theo quy tic ciia nha may, cong viéc
ctia moi cong nhan s& duoc dua trén do thanh
thuc ctia cong nhan va sb loai san phim cin
dong gobi trong ca. Cac cong nhan chua thanh

thuc (dwoc tinh ning sudt thap hon ning suit
tiéu chuan) sé& chi duoc giao mot loai san pham
v6i d phirc tap thap dé tap 1am quen véi cong
viée. Cac phan cong viéc 1& (co quy ddi thap
hon ning sut 1 ngay cua cong nhan) s& duoc
phan cong cho céc cong nhan giau kinh nghiém
hon.

bé giai quyet cac van dé néu ¢ muc
trén, h¢ thong giam sat quy trinh dong goi tu
dong dé xuat can thyc hién cac nhiém vu:

— S0 hoa dugc quy trinh dong goi tai
nha may tur lac nhan chi tiéu san xuat cho toan
ca dén khi tao cac bao cdo san xuat lién quan;

— Cung cép cho ngudi quan 1y giao dién
giam sat toan b quy trinh voi nhi€u tram;

—Tuong tac dugc voi cong nhan dé hién
thi tién do va béo 101 cac goi hang dong goi sai
quy céch;

— Cung cép duoc dir liéu cho cac hé
thong khac;

— Qua trinh phan cong cong viéc dugc
thuc hién tu dong theo cac quy tac da dat ra cua
nha may.

Pé thyc hién nhiém vu sd hoa, giam
sat va thu thap duogc dir li¢u, hé théng s& can
g dung giao dién va may chu dé xu 1y va luu
trir dir liéu. Dé cung cap dir liéu cho giao dién
ndy va tuong tac v6i cong nhan, mdi tram déng
g6i s& dugc trang bi cac thiét bi dé hién thi cac
thong tin can thiét cho cong nhan, cu thé:

— 86 lugng san pham (Pat chuan, Li);

— Thong tin (ID) ma hang dang dong
goi;
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— Dau hiéu xac nhan c6 chi tiét bi thiéu
trong goi hang dé cong nhan nhan dién va bo sung.

V& van dé nhan dién sai sot va kiém
soat chat lugng, do céc chi tiét trong quy trinh
déu khac nhau vé khéi luong, hé théng can va
thanh gat s€ duoc st dung dé nhan biét va phan
loai san phém dé cong nhan co thé thuc hién
dong goi lai khi can.

3. XAY DUNG HE THONG KIEM SOAT
QUY TRINH PONG GOI TU PONG

3.1. Céu tric hé thong

a) Tong quan hé thong

<P O O OF 9P
Hinh 2. So' do hé thong kiém sodt va gid ldp dong
20i tw dong

Dua vao phuong 4n thyc hién & phan
trén, hé thong s€ gom cac thanh phan sau:

« Ung dung may tinh: Pugc thiét ké dé
giam sat toan bd quy trinh san xuit ciia hang
hoa, trong pham vi bai bdo nay la quy trinh
dong goi te dong, nhd d6 giam thiéu duoc khau
ghi gidy to. Ngoai ra, phan mém con cung cap
giao dién than thién véi nguoi dung la quan ly,
truong ca. Cac chirc nang chinh cta phan mém
quan ly dong goi:
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— Nhép, chinh stra, x6a thong tin cua
cac don hang da thuc hién;

—Poc thong tin don hang dinh dang file
Excel 1én phan mém, cung cip cac théng tin va
cho phép ngudi sir dung chon, chinh stra cac r6
dé xuét kho;

— Giam sat tién trinh [am viéc cua cong
nhan thong qua bo dir li¢u gui tir cdc may dong
g01 1én may chu;

— Giao tiép voi may chu dé luu trix 1au
dai dir li€u va truy xuat dir li¢u theo yéu cau;

— Hién thi thong bao khi co 15i xay ra
hodc khi thuc hién thao tac thanh cong.

* May chu (Server): Luu trit va xur ly div
liéu san xuat vao database. Dit liéu ndy c6 thé
dugc truy xuit thong qua REST API trén g
dung may tinh dé tao bao céo. Ngoai ra, REST
API c6 thé duoc dung dé tan dung ngudn dir
liéu lién quan dén cic ca san xuat trudc nham
mo rong hé théng nhd vao tinh théng dung cao
cua no [4].

« Raspberry Pi: Giao tiép voi may chi
dé nhan don hang déng géi giri xudng tir may
chu, xir Iy goi tin dd gui cling nhu truyén dir
li¢u lam viéc hién tai Ién may chu (Ma may,
Thoi gian truyén/nhéan, S6 lugng don hang, S6
lugng san phém, Ma san phém, Tén san phém,
Chi phi vat tu, Khéi luong chuin san phém,
Chuan déng goi, S6 lwong san pham dat chuan
va khong dat chuan, Thoi gian lam viée, Thoi
gian van hanh).

« Hé thong phan ctng: Nhu trong pham
vi bai bdo nay, 1 hé str dung 2 tay gat xy lanh
duong kinh ®32, hanh trinh 300mm, ap sut
khi 0.1-1MPa kém can dién tir v4i ba muc chia
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0.2g, 0.1g va 0.05g str dung ngudn 220VAC
(£10%) dugc st dung dé phan loai san pham.
B LED 7 doan sir dung nguon 12VDC ding
dé hién thi tién d6 lam viéc (s6 san pham dat
chuén), ché d6 lam viéc (binh thuong, tam
dung — STOP, ma san phém hién tai) va bao
thiéu hodc du chi tiét trong goi san pham (néu
c6), ngoai ra bo LED con hién thj trang thai
két ni giira hé théng dong goi va may chu. Bo
ba nGt nhan gém ba mau xanh, vang, d6 theo
thir ty tir trén xudng biéu thi ba chic nang: Xac
nhan/Tiép tuc, Hién thi ID don hang hién tai,
Tam ding (STOP) va dén bao biéu thi trang
thai cia don hang.

« Giao thirc truyén nhan: MQTT — Giao
thirc truyén nhan dit liéu/tin nhin theo mé hinh
publish/subscribe, dugc str dung cho cac thiét bi
IoT véi bang thong thap, do tin cdy cao va kha
nang duoc sir dung trong mang ludi khong 6n
dinh [5]. Trong hé thdng nay, giao thirc MQTT
gitip luan chuyén dir liéu giira tmg dung may
tinh, may chu va cac gateway Raspberry thong
qua mang khong ddy. Pong thoi, MQTT cling
cung cap kha ning mé rong hé thong thong
qua ngudn dir liéu giam sat c6 tinh mé tir cac
gateway phat ra theo thoi gian thuc.

b) Lap trinh

Vé tong thé, chuong trinh kiém soat
quy trinh déng géi san pham hoat dong theo
nguyén 1y nhu hinh 3.

Trinh ty cac budc xur ly goéi tin (don
hang) va phan loai san pham nhu sau:

- Budc 1: Kich co giit dén khi c6 goi
hang dat 1én can.

- Budc 2: Néu khdi luong can tra vé 1on
hon 0.05kg va xac lap trong vong 2s, tién hanh

so sanh khoi lugng goi hang dat 1én can va khoi
luong chuan cua goéi hang.

- Bu6c 3: Néu khéi luong dung nhu
khdi lwong chudn (sai s khong qua 5 gram),
xy lanh 1 s& duoc kich 1én thong qua GPIO ndi
v6i van dién tir 5/2, tién hanh diy san pham dat
chuan vao 10.

- Budc 4: Tang sb luong san pham dat
chuan 1én 1, hién thi gia tri d6 1én LED 7 doan
va truyen dir li¢u 1én server.

- Budc 5: Néu khoi luong khong dung
nhu khéi lvong chuén (sai s6 vuot qua 5 gram),
xy lanh 2 s& dugc kich 1én thong qua GPIO ndi
voi van dién tur 5/2, t1en hanh diy san pham
khong dat chuan vao ro.

- Bu6c 6: Tang sb lugng san pham
khong dat chuan 1én 1, hién thi mi bao thiéu
hodc thira chi tiét trong goi hang va truyén dir
liéu Ién server.

- Bu6c 7: Poc gia tri khoi lugng hién
thoi trén can dé xac dinh xem san pham da
dugc day di chua va reset cd. Néu khdi luong
hién thodi van con 16n hon 0.05kg tirc 1a c6 16i
xy lanh xay ra.

i o kg b i

[ ——

Hinh 3. So' do chwong trinh kiém sodt quy trinh
dong goi
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Dé giai quyét van dé phan viéc tu dong,
hé théng s& quy d6i sé luong san pham can
dong goi trong ca thanh ngay cong san xuét va
chia thanh cac goi cong viéc dua trén loai san
pham va ning suit cong nhan. Sau d6, hé thong
s€ phan cong cong viéc cho cac cong nhan co
d6 thanh thyc thap trudc dya trén cong suat cia
cong nhan va do phirc tap ciia cua san phiam
da duoc luu san trén hé théng. Sau do6, cac goi
cong viée 16 (co quy d6i ngay cong bé hon 1) s&
dugc phan cho cac cong nhan c6 kinh nghiém.
Céc gobi cong vige con lai s€ duoc chia cho cac
cong nhan khac.

¢) Két noi dir liéu

Khi bat dau ca 1am viéc, ngudi quan 1y
quy trinh nhan vé thong tin don hang tir cac
phong ban khéc trén hé thong. Thong tin don
hang nay s& dugc nhip vao phin mém dé tinh
ra lugng san pham dugc phan cong cho timg
cong nhan. Thong tin nay s& dugc giri truc tiép
dén hé théng hién thj tai cac tram dong gbi cho
ting cong nhan c6 thé nam duoc cong viée can
thue hién. Xuyén sudt qua trinh déng goi, toan
b dir liéu s€ duogc cap nhat lién tuc vé giao
dién giam sat dé nguoi quan 1y ¢6 thé nim duoc
tién d6. Cudi ca, dir liéu nay s& duogc chinh sira
lai 1an cudi trude khi duge luu trit 1au dai trén
méy chu va trich xudt dé tao cac bao céo can
thiet.

Khu vy B6ng g4 Desktop app Server
_______________________ Wahsdn 1TTTTTTTTIITTY qhgegun TTTTTTTTTTTTTTS
. wudt ' doenhing |

i —
i EM 1
i i
i | | [I——1 —_— E |
i Tink trang Luru trik
dom hang o cdo

Hinh 4. So' do truyén nhdn gitta cdc khoi (May chii
— Ung dung may tinh — May déng géi)

Céc chudi va broker giao tiép gitra tmg
dung may tinh va may dong géi duoc quy udc
nhu bang sau:
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Tén topic Muc dich

e T

ValueMessage : trang dong
goi

PS/DG1 / Iliia}spfgg ;’u‘tbli;sih c}:

MachineStatus cu ve trang thar cu
may
Topic LWT khi
Raspberry két nbi dén
PS/DGI/LWT broker, khi Raspberry

mat két noi, broker sé
tu gl tin nhan mat ket
ndi vao topic nay

Ung dung may tinh
giri tin nhin config vé
thong tin don hang can

thuc hién

PS/DG1 /ConfigMess

Raspberry Publish
canh bo 16i may 1én
may chu

PS/DG1 /ErrorMessage

4. KET QUA

Toan b hé thong kiém soat quy trinh
dong g6i tu dong hoat dong lién tuc va chinh
xac trong thoi gian dai.

Hinh 5. Tram dong goi sau khi dwoc trang bi hé

thong gidm sdt
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Phan mém c6 thé ty dong phan cong
cong vi¢c cho céac tram dong goi dua trén cac
quy tic va dit liéu dau vao nha may da dinh
trude. Toan bd qua trinh dong goi s€ dugce giam
sat lién tuc trén giao dién phan mém thong qua
cac bang tién do va biéu dd. Biéu db tién do cua
cong nhan dong goi cho phép nguoi trudng ca
c6 thé theo ddi va can thiép néu cong nhan lam
cham so v&i tién do dong goi (Hinh 6).

| p—
KO e

=y

Hinh 6. Giao dién phan mém quan 1y hé thong

Sau khi hoan thanh ca lam viéc, toan bd
dir li¢u thu thap duogc trong ca c6 theé dugce dung
dé tao cac bao cdo va luu trir trén may chu.

Hinh 7. Bdo cao cuoi ca duoc tao ty dong

Ngoai viéc sé hoa quy trinh dong goi,
hé théng con cung cap kha nang mé rong thong
qua REST API ddi véi cac dir lidu bao cao cudi
ca va giao thirc MQTT voi céc dir licu giam sat
theo thoi gian thuc. Cac dir li¢u nay co thé duoc
cac bén thr ba truy cap nham cai thién hodc
tich hop hé thong vao nhimg hé thong sé hoa
cao hon nhu h¢ thong MES.

5. KET LUAN

Nhim giai quyét van dé tao nén tang
thong tin cho quy trinh dong goéi thu cong, cai
thién kha ning quan 1y va giam sat san xuat,
nghién cru nay dé xuat viéc xay dung mot hé
théng giam sat cac quy trinh déng goi thu cong
mot cach tu dong ma thong qua viée tur dong
hoa va co gidi hoa quy trinh.

Hé thong dugce dé xuat dugce dua trén
quy trinh déng géi thu céng dién hinh tai mot
nha may ¢ Viét Nam, bao gém céc may tinh
nhung va ngoai vi can thiét thu thap di liéu tai
cac tram dong goi, giao dién may tinh giam sat
quy trinh va may chu luu trit va quan ly dir li¢u
bao cdo. Sau khi dugc xay dung va ung dung
thuc té, hé thong duoc dé xuat c6 thé van hanh
6n dinh, thu thap duogc dir li€u tr cac quy trinh
dong gbi ciing nhu cung cap cac cong cu giup
nguoi dung s6 hoa mot s6 hoat dong lién quan
nhu luu trit va xuét cac loai bao céo.

Hé thdng con cung cap kha ning mo
rong thong qua viéc str dung kénh truyén thong
dir liéu theo thoi gian thue MQTT va REST API
dé truy cap dit liéu san xut trong qué khir. Tinh
dién hinh cta hé thong ciing cho phép viéc xay
dung cac hé thong tuong tu trén cic quy trinh
dong goi thu cong khong qua dac biét trong
truong hop cac doanh nghiép san xuat khong
thé, hodc chua mudn dau tu vao cac hé théng tu
dong toan phan cho quy trinh dong géi.

Lo1i cam on:

Chung t61 xin cam on Phong Thi nghiém
Ché tao San phim méu (Innovation FabLab),
Truong Pai hoc Bach Khoa, PHQG-HCM va
Cong ty Nhya C.H.A. d3 hd trg cho nghién ctru
nay. <
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