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VAO MO PHONG GIA CONG TREN PHAN MEM THUC TE AO
SSCNC

RESEARCH AND APPLICATION OF AI TECHNOLOGY IN MACHINING
SIMULATION ON SSCNC VIRTUAL REALITY SOFTWARE

ThS. Bui Quang Toan
Khoa Co khi, Trudng Dai hoc Cong nghé Pong A

TOM TAT

Nghién ciru ting dung cong nghé AI vao mé phong gia cong trén phan mém SSCNC dé danh
gid dwoc hiéu qua t6i wu héa ma G-code, gitip phdt hién 16i trong qud trinh mé phong, toi wu héa
duong chay dao, giam sat va du dodn tuéi tho cia dung cu... co tiem nang mang lai nhiéu cdi tién,
ddc biét la trong viéc toi wu héa qud trinh hoc tdp va dao tao, ndng cao hiéu qua mé phong va giam
thiéu sai sét trong Idp trinh gia céng CNC.

Tw khoa: SSCNC; Al; Lap trinh; Thuc té do; Gia cong.
ABSTRACT

Research on applying Al technology to machining simulation on SSCNC software to
evaluate the effectiveness of G-code optimization, help detect errors during the simulation process,
optimize toolpaths, monitor and tool life prediction... has the potential to bring many improvements,
especially in optimizing the learning and training process, improving simulation efficiency and

minimizing errors in CNC machining programming.

Keywords: SSCNC; Al; Programming; Virtual reality; Outsourcing.

1. PAT VAN DE

Trong bdi canh cong nghiép 4.0, viée
tu dong hoa va ung dung cac cong nghé tién
tién nhu Tri tué Nhan tao (AI) vao qué trinh san
xuét da tré thanh mot xu hudng tat yéu. Nganh
gia cong co khi, dac biét 1a gia cong CNC,
dang ngay cang dugc day manh phat trién voi

muc tiéu ning cao do chinh xac, t6i vu hoa quy
trinh va giam thiéu chi phi san xuit. Bé dap
g nhu cau dao tao va nang cao ky ning cho
cac k¥ su va k¥ thuat vién CNC, phan mém mb
phong CNC nhu SSCNC da tré thanh cong cu
quan trong trong viéc md phong quy trinh gia
cong, gitip ngudi hoc nam virng cac thao tac ma
khéng can tiép xtc v6i may thuc té.
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Tuy nhién, mé phdng gia cong CNC
trén SSCNC ciing gip phai mot s6 han ché,
nhu: Kha ning phat hién 16i ty dong con han
ché, thiéu t6i wu héa qua trinh gia cong, khong
c6 chtrc ning hd trg ca nhan hoa... Do d6, viéc
g dung céng nghé Al vao phan mém SSCNC
1a mot hudng di tiém nang, giup khic phuc cac
han ché néu trén.

2. GIAI QUYET VAN PE
2.1. Phuwong phap nghién ctru
2.1.1. Nghién ciru tai liéu

- Thu thap tai li¢u hién co ve Al trong mo
phong gia cong CNC: Tim hiéu cac bai nghién
clru trude day vé viée tng dung Al trong gia
cong CNC va cac phan mém mo phong tuong
ty nhu SSCNC dé ndm bét xu hudéng, phuong
phap va két qua da dat duoc.

- Téng hop cac phuong phap va ky
thuat Al phu hop: Ddc biét tap trung vao cac k¥
thudt Al nhu hoc sau (deep learning), hoc may
(machine learning), va xur Iy ngén ngir tw nhién
(natural language processing) dé xem xét kha
nang tich hop vao SSCNC.

2.1.2. Phwong phap thuc nghiém

- Xay dung mo6 hinh AI thir nghiém: Phat
trién cac mo hinh Al don gian dé tu dong tao
mi G-code, phat hién 15i hodc t6i wu hoa quy
trinh gia cong. Str dung cac cong cu nhu Python,
TensorFlow hoic Keras dé trién khai mo hinh.

- Thir nghiém mo phong gia cong trén
SSCNC: Chay cac mo phong gia cong voi sy
can thiép cua Al, ghi lai dir li¢u va danh gié cac
chi s& quan trong nhu d6 chinh xac, thoi gian
hoan thanh va hi¢u qua st dung vat li¢u.
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2.1.3. Phwong phdp phan tich dit liéu

- Thu thap dir liéu tr mo6 phong SSCNC:
Luu lai dif lidu tir qua trinh mo phong, bao gdm
cac thong sb gia cong, 161 phat sinh va céac chi
s6 hiéu suat. Diéu nay gitp c6 co s dé phan
tich va danh gia hiéu qua cua Al.

- Sir dung cac phuong phap phan tich
dir liéu: Ap dung phén tich théng ké hoic cac
thuat toan Al nhu hoc may dé tim ra quy luat
trong dit lidu, tir d6 t6i wu héa qua trinh mo
phong.

2.2. N§i dung nghién ciru
2.2.1. Téi wu héa lp trinh G-Code tw dong

- Tao ma G-code ty dong tdi wu: Al
¢6 thé hoc tir cac miu G-code va dua ra cac
phuong 4n t6i wu cho céc loai chi tiét khac
nhau. Diu nay gitp giam thoi gian lap trinh
thu cong, dong thoi nang cao hiéu qua va do
chinh xac cua cac duong chay dao.

- Piéu chinh thong sb tu dong: Al co
thé diéu chinh cac thong s6 gia cong, chang han
nhu tée do cit, do sau cit, dé toi uu hoa thoi
gian va chit luong gia cong.

Nt Wit chon gac Wit Bitu tugmg Bang Bang
dbag toadd phoi, chen diém dicu didu
cira mdy kich thude, dyng e khing ciia khién 1 khién 2
enc kicu kep phi cit chi tiét

Hinh 1. Cai ddt théng sé va diéu khién

chuong trinh
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2.2.2. Gidm sdt va phdt hign 16i trong mé phéng

- Phat hién 16i ty dong trong qua trinh
mo phong: Al c6 thé giam sat cac thong sb
va trang thai cia mo phong, phat hién cac bat
thudng va dua ra canh bao khi c6 16i tiém an, vi
du nhu 16i va cham dao hoic qué tai dong co.

- Phén tich dit liéu dé phat hién 15i phd
bién: AI c6 thé thu thap dir liéu tir nhiéu lan
mo phong, sau d6 phat hién cac 16i thuong gip
va dé xuat bién phap khic phuc, gitp cai thién
chat lugng dao tao.

2.2.3. Phén tich va dw bdo higu sudt gia cong

- Dy bao tudi tho dung cu: Al co thé
phan tich céac yéu td nhu do rung, nhiét do va
luc cit dé du bao tudi tho cua dung cu, giup
ngudi dung diéu chinh ké hoach béo tri va thay
the.

- Phén tich chi phi va t6i vu hoa vat
liéu: AI hd tro tinh toan chi phi gia cong, du
doan muc ti€u hao vat li¢u va dung cu dé nguoi
duing c6 thé tdi wu hoa chi phi san xuat.
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Hinh 2. Theo doi va duw bdo tuéi tho dao

2.2.4. Ho tro dao tao twong tdc va cd nhéin héa

- Huéng dan tu dong va phan hoi tic
thi: Al ¢6 thé dong vai trd nhu mot “hudng dan
vién 40”, hd tro hoc vién thong qua cac budc
trong md phong gia cong va cung cap phan hoi
ngay lap tirc vé cac 13 va sai sot.

- Phan tich tién trinh hoc tap: Al co thé
danh gia k¥ ning va tién do hoc tap cta timg
hoc vién, tir d6 dé xuét cac bai tap va thu thach
phu hop, gitip tdi uu héa qua trinh ddo tao va
nang cao hi¢u qua hoc tap.
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Hinh 3. Pé xudt phirong dn gd kep phéi

2.2.5. Tich hop cong nghé thuc té do (VR) va
thuwe té tang cuwong (AR)

- M6 phong thyc té trong khong gian
40: Két hop Al vé6i cong nghé VR, nguoi hoc
6 thé trai nghiém va thyc hanh trén cadc mod
hinh 4o ctia may CNC, tir d6 hiéu rd hon vé quy
trinh ma khong can st dung may thyc té.

- Giao dién tuong tac truc quan: Al co
thé hd tro tich hop VR/AR dé cung cip mot
giao dién twong tac d& hiéu, giup hoc vién dé
dang quan sat va diéu chinh cac thong s6, dong
thoi cai thién k¥ nang thuc hanh.
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2.2.6. Téi wu héa quy trinh gia cong

- Hoc tir dit liéu mo phong: Al c6 thé sir
dung dir lidu tir cic mo phong trude do dé tim
ra cac yéu t6 anh huong dén hiéu qua gia cong,
tir 6 dé xuét cac quy trinh tbi wu cho timg loai
san pham.

- Diéu chinh cic budc gia cong: Dya

trén phén tich va toi vu hoa ciia Al, phan mém
c6 thé dua ra cac dé xuat vé quy trinh va thi ty
cac budc gia cong nham t6i da hoa nang suat va
chat luong.

5 i L i B g AR, T4 L

Hinh 4. M6 phong va hiéu chmh thong 0 trong

qua trinh gia cong
2.2.7. Duw bdo bdo tri va qudn Iy tuéi tho thiét b

- Béo tri du doan: Al c6 thé du doan khi
nao can béo tri hodc thay thé cac bd phan trong
hé théng CNC, dya vao phan tich dir liéu tir qué
trinh mo phong va cac thong sb hoat dong cua
may.

- Quan 1y tudi tho dung cu: Al co thé
tinh toan tudi tho cua dung cu dua trén qua
trinh mé phong gia cong, giup téi wu hoa ké
hoach bao tri va giam thiéu chi phi bao tri.
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Hinh 5. Kho qudn Iy va dir dodn théng sé tuoi bén dao

2.2.8. Phdt trién phian mém diéu khién mdy
CNC thong minh

- Phat trién giao dién HMI thong minh:
Al ¢6 thé cai tién giao dién dicu khién may
CNC, gitip nguoi dung dé dang thao tac va
kiém soat qua trinh mo phong, tao sy than thién
va truc quan cho nguoi dung.

- T6i wu héa duong chay dao: Al ¢é thé
phan tich va tdi wu hoa dudng chay dao, giam
thiéu thoi gian di chuyén dau dao va ning cao
d6 chinh xé4c cua san pham.

. D& ding chon chE 48 wra thich cia
9, ban hoje chuyén a6 giira cac ché
g od san

Hinh 6. M6 phong t6i wu héa dwong chay dao

&
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3. KET QUA VA THAO LUAN

- Ung dung céng nghé Al vao mod phong
gia cong trén SSCNC khong chi cai thién chat
lugng dao tao ma con giup nang cao nang luc
phan tich, du doan va toi wu hoéa quy trinh gia
cong, mé ra nhiéu tiém ning trong viéc nang
cao hi€u qua san xuét va dao tao k¥ thuat vién
CNC.

- Han ché va huong cai thién: Al can
thém thoi gian dé xtr Iy va phan tich dir liéu khi
chay trén cac mo hinh mé phdng phuc tap, gay
ra mot sd tré. Viée téi wu hoa thuat toan hodc sir
dung phan cting manh hon Ia can thiét dé giam
thiéu thoi gian xur 1y.

- Dé xuit phat trién thém: Dé tiép tuc
nang cao chat lugng md phong, nén phat trién
cac tinh nang Al méi nhu ty dong sua 161, toi wu
hoa theo yéu cau cuy thé, va tich hop cong nghé
VR/AR dé tao ra méi truong dao tao hién dai
va hi¢u qua.

4. KET LUAN

- Kha nang ung dung Al trong SSCNC
1a kha thi va hiéu qua: Cac két qua thu duoc tir
nghién ctru cho thay Al da cai thién rd rét hidu
sudt mo phong va do chinh xac ciia SSCNC,
dap tng duoc nhu cau thuce tién trong dao tao
va san xuit CNC.

- AT hd trg tdt cho qua trinh ddo tao va
t6i vu hoa: Al da chirng minh vai tro tich cuc
trong viéc hd trg hoc vién, gidng vién va ky
thuat vién CNC, nang cao hi¢u qua hoc tap va
gitip nguoi dung tranh cac 151 phd bién.

Nghién ctru nay dit nén tang cho nhimng
budc phat trién tiép theo trong viéc ing dung
Al vao phin mém mo phong gia céng nhu
SSCNC, mang lai nhidu gi tri cho nganh dao
tao va san xuat cong nghiép. <
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