engiAl Ethernet System

Hudéng dan nhanh

Cach két néi camera, tao mé hinh Al va bat dau kiém tra san pham chi trong 5

budc
Budc 1 Budc 2 Budc 3 Buédc 4 Budc 5
Camera Mb hinh va cac I8p | Cac khu vuc va hinh | Hudng dan Kiém tra
nhan loal Anh
| ki e

T4t ca cac hinh danh man hinh trong huéng dan déu dugc chup tir mét chuong trinh dang hoat déng trén camera thuc t& SICK
picoCam. Chuadng trinh cling hoat déng vd&i cac camera HIKROBOT (GigE), USB va RTSP.
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gon dé bat dau

Huéng dan sir dung. Cac phan 1-5 |a quy trinh t&f chuang trinh tréng dén chuong trinh kiém tra hoat déng;
hay thuc hién theo th( tu, mdi phan mat vai phut. Phan 6 hudng dan cach ma& réng mé hinh bang mét I6p méi.
Céc phan 7-8 hudng dan nhiing viéc can l1am sau khi khgi déng: bé loai bo, bé kich hoat, cdc mé hinh chung va
danh sach kiém tra ngan.
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Giao dién phan mém trong mat phut

Clra s6 chinh dugc chia thanh hai phan. Bén trai la hinh anh video truc tiép tir cac camera va mét thanh trang thai
nam phia trén. Bén phai la mét bang diéu khién vai cac tab, noi chira tat ca cac chiic nang diéu khién. Ranh gidi
gilra hai phan c6 thé dudc di chuyén bang chudt; chuang trinh sé luu lai kich thudc va vi tri cla tat ca cac cira s6.

(@ cngitl Ethernet System — MPOBHBI PEXHM - ocranacs 18:19 - o x
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Man hinh chinh: Camera phia bén trai, tab "Mo hinh Al" & bén phai.

Cac nut trén video

AN VIDEO Loai bd hinh anh khoi man hinh. Qué trinh phan tich tiép tuc — chi tiét kiém chi phi vé.

DAU RA Hudng dan: thong tin lién hé clia cac dau ra tin hiéu clia camera, kiém tra bang thiét bi do, két noi
tai trong.

CAMERA Thém va x6a camera, xem thong sé cla chuing.

CAP THO Két n6i cdm bién bén ngoai véi dau vao rdi clia camera.

MO HINH CHUNG Céc bé mo6 hinh dugc gan cho nhiéu camera cung luc.

B6 cuc (cot) S8 lugng camera hién thi theo hang; nit mau xanh bén canh "Ty déng" s& ma

Cam bién toan man hinh.

Cac tab bén phai

rab

Camera Cac thong s6 cua camera da chon: téc do, d6 tuang phan, mau sac, d6 phan giai, va cai dat ty déng cho tri tué nhan tao.
OUTPUT B loai bo: quy téc loai bo — gui géi TCP dén robot/PLC va tin hiéu rdi clia camera.
Al Model Xay dung mé hinh: thu muc, 18p, tap anh, huan luyén.
Inspect Thanh tab: mé hinh nao dang kiém tra, cac khu vuc kiém tra va tin hiéu nao dé thu thap di liéu
canh.

Settings Ngén ngtr giao dién, mua ban quyén, luu/tai cai dat, ghi lai video.



engiAl Ethernet System — khdi dong nhanh chéng Trang 4

rab Chicnang

Console Lich su kién. Néu cé van dé gi xady ra, hay kiém tra & day trudc.

Trang thai

Trén cac nat hién thj trang thai clia camera dang hoat déng: LIVE (SICK): 1920x1080 | 23,0 fps —dé
phan giai va tan sé khung hinh; AI: GPU (CUDA) — d6i tugng ma mo hinh nhan dién; Net - tai cho mang. Dai
Exp Load cho biét thdi gian phdi sdng chiém bao nhiéu phan cta khodng thai gian khung hinh: néu né di
chuyén sang phai, camera sé khong thé duy tri tan s6 khung hinh dugc chi dinh.

Ngon ngir giao dién

Ng6n nglr dugc chon trong tab "Settings" & dong trén cung (trong danh sach tha xuéng bén canh biéu tugng
qua dia cau). C6 14 ngdn nglt dé lua chon; cac chd thich cla clra s6 chinh sé thay déi ngay lap turc, trong khi

cac clra s6 khac sé thay déi khi ban md lai chang.

(@ engil Ethernet System — MPOEHEIA PEXIAM

s 1935 = o x

No active camera
# HIDE VIDEQ ¥ OUTPUTS
Bxp B Show ROI zones

» START RECORDING VIDEQ

Thanh "Cai dat": danh sach cac ngén ngg.
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Budc 1. Két noi va cai dat camera

1.1. Thém camera

1 Nhan vao CAMERA trén video. M6t clra s6 "Cai dat camera da két néi" sé ma ra.

2 Nhan + Thém camera. Chuong trinh s& quét mang va USB va hién thj tat ca cac két qua: SICK
picoCam, cac camera HIKROBOT si dung giao thic GigE, USB va RTSP.

3 Danh dau chon vao cac camera ban muén st dung, sau d6 nhan nat "Thém". Trong khi cac camera dang dugc két ndi, man hinh sé& hién thi...
NUt tai xudng — chuang trinh khong bi treo.

4 Camera sé xuét hién trong danh sach véi trang thai "LIVE" hoac "OFFLINE", va video clia n6 s& nam & phia bén trai.
clra sé chinh.

= HACTPOIKM NOAK/MOYEHHBIX KAMEP ST RS T S ) S L s i maRreETe

Kamepei (oTmeTETE ranouKkamm AN YAANEHNA HECKONBKHX): Kamepbl He goBaBaeHbl

Mpynna MNapametp

o Buibepure kaueps:

OrmietsTe 0gHy wnm ki
DevicelD: 1001

+ RTSP-KalMepa no Cebinke...
[E] OBHoBMTL
Yen napamMeTpbl NOKasaTh:

[Oobasurs (1)

— B Cronmpenes s s

Danh sach camera — «+ Thém camera»: cac thiét bj dugc tim thay sé dugc danh dau bang dau kiém.

Quan trong. Camera SICK picoCam phai hién thi trong phan mém IDS Camera Manager (di kém vdi trinh
diéu khién uEye) vGi trang thai "da cau hinh dang". Néu khong, hay kiém tra nguén dién, cap mang va dia chi
IP; chuang trinh engiAl cling sé khong nhan dugc.
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5 Camera Manager IDS

Crvscox kamep

TonpafinocTy of yeTpoiicTse

Ceobopro Han. Tum IDxam. IDycrp.  mopenn

Ce|

30Ha ynpasneia

@ Pexim “Skcnept™
Obiwan nrbopHaLs Whdhopialua o Kamepe

CosaaTh ain noaaepmim Ceresas cnywba ETH

[BononnnTensHsie dyHiwm AsToracTpoitka ETH

SarpysKa CTapTos0f npowMEKy PyuHas HacTpoiiKa ETH

[ AsTooBHOENEHHE NapameTPOE

iDS:

= pycowit - SakpuiTs

CraTyc yerpoficrea 1001: KaMEPa HACTPOEHS NPEBMIISHO 1 MOKET BaiT

OTKpEITa,

Dau tick bén canh danh sach cac phong kham

Mapamerp
¥ Yarpoiiciao
~ 06w
Bepcun crapTosofi npowmeki
Bepcun pabosieii npoLuneki

omep COM-nopra

Temnepatypa kamepsi

> @narm cocrosnms yorpoiicsa
> Craryc ynpasnenms ycrpoiicraom

~ Annapathbie

1D cevcopa

Obbewa Byepa nsobpaxerina
~ Cers
MAC agpec
Texkywmii [P-agpec
Tekywan Macka NOACETH
MocTosHmeii P agpec
MocToAHHaA Macka NOACETH
DHCP FSM state
Cratyc DHCP
1P-aapec DHCP cepaepa
Bpena aperas DHCP
DHCP T1 time
DHCP T2 time
Hauano guanasona IP
KoHeu ananasona IP
MAC-agpec xocTa
1P-2apec xocTa
Agpec IP ana myneTikacTa
Cewinka

Beanuunre

4.96.0998
0.00.0000

Mons3cearenscoe ICMM3Y (B cumaonos) .

9

46.6°C (11
0x8449
0x13421]

107
32MB

00-1b-a2-

255.255.25
1000 Mbit.

IDS Camera Manager: Camera SICK da dugc tim thay, trang thai binh thudng.

Trang 6

* Ché& dé Al dugc kich hoat cho camera da chon — hay chup anh dé camera ghi lai video, nhung khéng

da dugc phan tich.

* Hién thi video/khu vuc — chi anh hudng dén viéc hién thi, nhung phan tich van hoat déng lién tuc.

*  Chup anh da dudgc kich hoat — tat hoan toan chiic ndng chup anh, camera sé bién mat khdi man hinh.

Néu camera khéng hoat dong — hay nhan Khéi déng lai. Camera HIKROBOT sir dung giao thiic GigE c6 két
ndi déc quyén: sau khi chuang trinh bi déng, n6 van con hoat déng trong mét khoang thdi gian, hdy chd dgi va
kh&i déng lai. Trong dong Mang, ban cé thé thdy cé luu lugng dit liéu hay khéng.

1.2. Cai dat hinh anh (tab Camera)

Tinh nang nay hoat déng vai camera c¢é khung mau xanh. D€ chuyén sang camera khac, ban chi can nhap vao 6

tuong Ung & phia bén trai.

1 & phan dudi cung, hdy nhap Chiéu réng va Chiéu cao cla khung (hodc chon mot mau tir danh sach) va nhan.
AP DUNG GIGI HAN. Cang ting gidi han, mé hinh sé& thay cang nhiéu chi tiét.

2 Nhan vao "Tu déng diéu chinh cho Al (dua trén khung anh)". Mét nat sé tu dong diéu chinh téc d6, d6 phai sang va can bang mau.

st dung mau trang va mau xam, dam bao san pham c6 thé nhin rd rang ma khéng bi chéi. Néu can, c6 thé cung cép riéng.

— Ty ddng can bang trang.

3 Néu can, ban c6 thé diéu chinh thi cdng cac thanh trugt Exp (thdi gian) va Gain (tdng cudng). D6i véi cac d6i tugng chuyén déng.

Thai gian gir - 1a thédng s6 quan trong nhat: cang ngan, thi lugng chat béi tron cang it.

4 Nhan vao Luu cai dat: cac gia tri sé dugc ghi lai trong camera va sé& dudc khéi phuc sau khi tat.

nang lugng.

WwnpuHa (W): Beicota (H):

19201080

MPUMEHWTE PA3PELLEHIE

Chc nang diéu chinh khung hinh va nat "AP DUNG".

& Aevo-nacrpoiika gna MH (no kappy)

& AsTto-Bananc Genoro (no kagpy)

Tu déng héa cho Al va tu déng can bang mau trang — méi loai mét.

nut.
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Met: mce
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. Wipura (W) Beicora (H):

19201080

MPUMEHWTE PA3PELLEHVE

2 CoxpaHWTe NapameTpsl

Thanh Camera: Cai dat Al, mau sac, téc do, tang cudng, dé phan giai.

Cac thong s6 nay cé y nghia gi?

| Themss ______ Nslmgi | inhhubngdén

S6 lugng phan tich méi gidy (Al) gidi han t&i da vé téc do kiém tra gidm — giam tai cho card dé hoa
Al Threshold giGi han d6 tin cdy ctia mé hinh Néu két qua nam dudi ngudng, két qua sé khéng dugc chap nhan.
Cau hinh cua Bayer, WB, mau sac cua hinh anh (cho céc san mau sac chinh xac clia vién thudc, bao bi, nhan

D6 bdo hoa, Gamma, D6  pham SICK mau)
tudng phan

Exp thdi gian phai sang, mili gidy Tom lai, can giam Iugng chat béi tran cho cac bd phan chuyén déng.

Gain / Gain boost tdng cudng tin hiéu cta cdm bién tang d6 sang, nhung cling 1am tang nhiéu

Black Level mUc do den gidi han dé sang thap nhat

FPS tan s6 khung hinh trong ché d6 tv do  khéng dugc st dung trong ché dé kich hoat

Chiéu rong / Chiéu cao kich thudc khung hinh Néu khung hinh nho hon, tan sé va luu lugng sé cao
hon

Quan trong. Hay chup anh dé huan luyén trong diéu kién tucong tu nhu méi trudng ma hé théng sé hoat
dong: cung anh sang, cung téc d6, cung vi tri may anh. Mo hinh dugc huén luyén trong diéu kién khac sé
khong hoat dong chinh xac trén hé théng.
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Budc 2. Mo hinh Al méi va cac I6p cua né

M6 hinh hoc cach phan biét "tét" va "sai" dua trén cac hinh anh nhd — cac doan cat tir khung hinh. Cac doan cat
nay dugc xac dinh bdi cac khu vure, va sé lugng clia ching tang 1én khi c6 thém dir liéu téng hgp (thay doéi goc
va anh sang). Phan loai chi don gian la mét thu muc bén trong train va val: s6 lugng thu muc, mé hinh c6 thé
dua ra nhiéu cau tra I8i. Thong thudng c6 hai loai: normal (ding) va anomaly (sai). Tén dugc viét bang chi La-tinh.

2.1. Tao mo hinh

1 M6 tab "M hinh Al" va nhip vao "Tao mé hinh Al méi".

2 Chi dinh thu muc va tén mé hinh (vi du: model_new). Chuang trinh sé& tao cac thu muc train va val trong do.
3 Danh sach cac 16p da c6 normal va anomaly; ban cé thé thém hodc xda cac I8p truc tiép & day.
4

Nhan vao Tao mé hinh. Néu mé hinh da cé, hdy nhan vao Chon thu muc mé hinh.

(@ engiAl Ethemet System — MPOBHIM PEXUM - ocranocs 09:39

= O
LIVE (SICK): 1920x 1080 | 23,0 fps [SICK 0018200002] )

=
Exp Load: NoxasbiBars ROl 30HbI B e
— =]

H M

SICK 0018200002

5 Knacc (openb obysenns)

lockmoTp 1 ouncTKa

o

Cudc déi thoai "M6 hinh Al méi": thu muc, tén, danh sach cac 16p.

2.2. M@ trinh chinh stra viing cho 16p
1 Nhan vao ROl — Thém vao danh muc (mé hinh hoc).
2 Trong danh sach, hdy chon mét loai (bat dau véi anomaly) hodc nhap tén mdi & phan dudi.

3 Nhan OK + Mé viing ROI — sé md ra trinh chinh stra viing trén video truc tiép.

eROIe,

OK + oTkphiTe ROI

@ ROl — pobaBuTb B Knacc (Moaens obyuenna)

=

Cudc tro chuyén dé chon 16p:
Danh sach, 6 dé thém

NGt trén tab "M6 hinh Al". "OK + M& tai khoan" Xac nhan lua chon 16p.
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Budc 3. Vung, anh va dir liéu tong hop

Trong trinh chinh stra, ban sé chi dinh cac hinh chi nhat, day sé la cac hinh anh huan luyén. Phia bén phai la
bang diéu khién téng hgp, ludi vung, boé dém anh va cac ndt chup anh. Ban c6 thé thu nhé va kéo tha cira s6;
kich thudc cldia né sé dugc luu lai.

3.1. Dat vung trén san pham

1  Trong nhém "Mang luéi ving", hay nhap s6 hang va sé cot, cling nhu kich thuéc cla 6. Kich thudc 6 méc dinh 1a 150x150.
kich thudc pixel — sau do, hay chi dinh kich thudc hinh anh nay khi huan luyén.

2 Nhan vao Tao luéi. M6t ludi cac ving mau vang sé xuat hién; kéo Iudi nay bang chudt dén vi tri mong mudn trén san pham.

3 P6i vdi cac san pham bi 16i, danh dau cac khu vuc chira vién thuéc bi 16i (dUt, co vét nit), theo phan loai
binh thudng — & dang nguyén ven.

4 Mau sac xac dinh mau cta dudng vién, Xéa loai bo viing, Xéa TAT CA cac viing — xda bo cac dudng danh dau
chuyén sang mét 16p khac.

Knacc: anomaly

i Cetka soH

— a
LTpok: Crom: -

Llp: Bbic:

Cozparb ceTky

I\/Iang ludi cac vtmg: héng, c6t, kich thudc 6 1a 150x150. S8 lugng anh da dugc dua vao tap huan luyén (train) va tap ki€ém chiing (val).
" Bueerwe ROI (Enter — OK, Esc — Orera) - o X

L A A A A
o ~ .
90600
o0 [}

.O;J-

15 50 !I l

2 .

Chi dinh viing: hai viing dugc dat trén cac vién thuéc mau trang bj v& (loai bat thudng).

3.2. Cai dat dif liéu tong hop

D{ liéu t6ng hop — cac hinh anh b6 sung ma chuong trinh tao ra ti moéi khung hinh, d€ mé hinh nhan biét san
pham bi xoay hodc c6 anh sang khac. Thanh diéu khién Dir liéu téng hgp cho Al nam & phia trén ct bén phai
cUa trinh chinh stra. Dong Péi véi mét hinh anh: N tap tin ngay 1ap tlc cho biét sé c6 bao nhiéu.



engiAl Ethernet System — khdi dong nhanh chéng

€ CuHTeTHKa gna N

“ Bnpaso L
B =epransHo =

. CO3AaTh KNaCChl N rp:

I |

» ApkocTe + ogHom daine)

Ha ogwH cHWmoO

)POCUTE HACTPO KK

Bang di liéu t8ng hgp: goc dé chinh xac, vong quay

Trang 10

Gobc 360 do, do phan giai, pham vi d6 sang va do tuang phan.

Dém sé lugng tép.

Piéu kién trén dudng:

Anh sang 6n dinh, chi tiét ndm & ciing mot vij tri

Po sang

TU-5déns

Anh sang "bién déng" (clra s6, dén cé nhiéu dé tudi) TU -20 dén 20

Chi tiét 6 thé dén & bat ky vi tri nao.

Chi tiét d&i xting, nhung cé thé ndm nghiéng.

TU -10 dén 10
TU -10 dén 10

S6 lugng vong dit liéu t8ng hap (1...50) va nat "Chup anh".

5 wong phin | Gécnhin |

TU-5déns

Tu -10 dén 10
TU -10 dén 10
Tu -10 dén 10

Tat ca da dudc chup
Tat ca da dudc chup
Kha nang xoay 360° vdi

budc tién.
Chi c6 thé xoay 180°.

L&i khuyén. Dung tap trung vao sé lugng. Nam tram bién thé cia mot khung hinh khong thé thay thé cho
nam mudi san pham khac nhau. D liéu t6ng hgp gilp tang tinh én dinh khi xit ly anh sang va xoay, nhung
khéng tao ra cac loai 16i méi. Théng thudng, véi mét 16p (model), khoang 1000 hinh anh la da.

3.3. Chup anh

1
2

Chon s6 lugng vong di liéu tong hgp (1 dé bat dau) & phan dudi va nhan vao Chup anh.

Néu cai dat cho phép luu trir hon 500 tép, sé cé thdng bao hién thi sé lugng chinh xac va
theo IGi khuyén, hay giam xuéng. Diéu nay la binh thuang, vui long nhan Péng y.

NGt DUNG sé tam ding qua trinh tao file bat c lic nao; cac file da tao van con.

Kiém tra s8 lugng trong muc "Knacc": n6 hién thi s& lugng tép da dudc luu trong cac thu muc "train” va "val". Nut "Yaanuts"

dir liéu tédng hogp chi xda cac tép tin dugc tao ra bdi chuang trinh (syn_..), khdng anh géc (real_..).

canh bjo.



engiAl Ethernet System — khdi dong nhanh chéng Trang 11
CAMLLKDM MHOMO CUHTETHMKW

I BYAET CO34aHO0 726 M0EpadeEHIi,

' 370 Gonbwe 500, MNanka o6y4eHnA BLICTPO PaspacTeTcs,
3 0BYYEHWE CTAHET A0NBIE — BE3 BRIMMPEILA B TOYHOCTH,

OTkyaa CToNEKD:
30H B Knacce: 2
NpOroHOE CUHTETHEM: 1
$ainoe Ha O4NH CHUMOK: 363

oBopoT go 360° c warom 1,07 — 359 KagpoE Ha
HaNpasneHue

Kak yMeHBWKHTE:
* YMEHBLWMWTE KONMHYECTED KPYTOE CHHTETHEKW
[oHW B camom HW3y: 1, 2, 5, 10, 20, 50, 100)
* YEENWHETE War rpajycos
* CHUMWTE «38pKANEHO= AW OAHO W3 HANPABNeHHA

MNpogonxute?

Aa Het

-

Canh bao vé dung lugng dit liéu I&n: ngudn gdéc cla sé liéu va cach giam thiéu.

Hinh anh dugc luu trir 6 dau: Train va Val

Ma3u kiém tra (val) la can thiét dé€ danh gia mét cach chinh xac mé hinh da dugc huan luyén. Theo méc dinh,
méi hinh anh dugc dua vao tap train. Tuy nhién, v8i xac suat 20%, mot ban sao cla hinh anh d6 cling dugc
dua vao tap val (chon tuy chon Trong Val véi xac suat 20%). Tuy chon Trong Val, méi 4 hinh anh ciing hoat
déng tuong tu, nhung chi cé thé chon mét trong hai cach.

NGt/ hop iém Nopmg

Chup anh Mot khung hinh khi nhan, véi toan b6 dit liéu.
Tao anh mot chubi cac canh quay lién tiép; can mot ngudn tham chiéu vé téc d6 — "Theo khung hinh/gidy" hoac "Theo
"BO ma hoa"

Theo canh quay, s6 khung hinh/gidy chudi nay hoat déng véi tan suat da dugc chi dinh; tat theo mac dinh

Vé bd ma héa Hinh anh dugc chup 8 méi N budc ciia bé ma hda — cac khung hinh cé dé déng déu doc theo dudng di clia
san pham.
Luu vao Train Hinh anh dugc st dung trong tap dit liéu huan luyén.

Trong Val, c6 khd nang 20% / cit4  Céch chon ban sao trong qua trinh ki€ém tra
lan

1/2/5/10/20/50 nén tao bao nhiéu vong dit liéu t6ng hap cho méi blc anh

Luu y. T4t ca cac cai dat cla clra s6 nay — ludi, dit liéu téng hap, ché dé chup anh, bé cuc Train/Val — déu
dugc luu lai cho mé hinh. Khi chuyén sang I6p tiép theo clia cing mét mé hinh, khéng cén phai diéu chinh
lai.

3.4. Xem lai dir lieu da nhap

NGt "Anh mau: xem va x6a" trén tab "M6 hinh Al" m& ra mot cau tric thu muc train / val véi s6 lugng tép
tin trong moi nhom. Tai day, ban c6 thé xem anh, xda nhitng anh khéng phu hgp, xéa mét nhém hoac toan bé
mo hinh, dong thai gilr lai cac thu muc tréng.

BE CHMMKM MOAESKM: NPOCMOTP M OUHUCTKS
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Pazmep

Thung thu muc tuang ty trong trinh duyét Windows: anh cat 150x150
"Phan "Anh mau": M6t trudng hgp bat thudng, 561 mau trong tap dif liéu huan luyén. bang cac vong quay.

3.5. Lap lai cho I6p normal

Nhan lai vao ROI — thém vao I6p (m6 hinh hoc tap), chon normal, sau dé nhan OK + mé.

ROI, hay danh dau cac viing trén tung vién thudc va chup anh. Cé thé c6 nhiéu hon hai loai thuéc
Chung dugc thém vao cung vai cudc tro chuyén, bang cach thém tén mdéi.

o Criniin Mogenu

o Bunenenve RO (Enter — OK, Esc — Omena)

C:\Users\user\Documents\model_new  cnumkos scero: 1452

el

Loai binh thuéng: cac khu vuc dugc phén chia trén  Téng két: c6 561 hinh anh bat thudng, 585 hinh anh binh
toan bd vién thudc. thudng trong tap di liéu.
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Budc 4. Huan luyén mo hinh
Khi cac I8p d& dugc nhom, hay quay lai tab "Mé hinh Al". Nhém "Cai dat huan luyén" xac dinh cach huan luyén.

Nanka gns obyvenwa: C:\Users\user\Documents\model new

Hactpoiikn

HEHMF
Epochs: Batch Size: B4
5{) e

Image Size: (LT E RS m (medium)
Device 0 (GPU) M Workers:

Cai dat huan luyén. Kich thudc anh = 150 — tuang Ung vdi kich thudc cua 6 ludi.

Epochs mo hinh s& xem lai toan b6 df liéu bao nhiéu lan 100 mau th{r, 300 mau dung cho muc dich thuc té&
tap

Batch Size s6 lugng anh dugc xtt ly trong Théng thudng, 64 thudng la du; néu thi€u bé nhé video, hay
mot budc giam xuéng.

Image Size kich thudc nao dudc st dung cho céc kich thudc bang vdi kich thudc 6 Iudi (150), t6t nhat la hinh vudng;
doan cat? Sau dd, ho sé kiém tra

Model Size Kich thuéc mang: n (nano), s (hhd), m n — nhanh hon, m — chinh xac hon
(medium)

Device Phuong phéap huan luyén 0 (str dung GPU néu c6 card dé hoa NVIDIA, néu khong thi st dung CPU)

Workers S6 lugng ludng xtt ly di liéu 8 cho may tinh théng thudng

1 Nhan vao TRAIN Al MODEL. Nt sé& chuyén thanh mau dé STOP Al MODEL— day 13 cach dé diing qué trinh huan luyén.
Vong tron bén phai nat hién thi ty 1é hoan thanh dua trén sé lugng giai doan da hoan thanh.

Huéng dan thuc hién dugc ghi trong muc Console.

A W N

Sau khi hoan thanh, ban sé thay thong bao "Dao tao va xuét hoan tat", va trong thu muc mé hinh, ban sé tim thay tép.
best.onnx. Day chinh la mo6 hinh d& dugc huan luyén.

@ TRAIN Al MODEL : @ TRAIN Al MODEL

Bat dau: Mé hinh Al, 0%. Hoan thanh: 100%.

OUTPUT Al Model

23 Cosparb Hosyro UM 3 Boibpatb nanky moaenm

STOFP Al MODEL

Pang huan luyén: NGt "Dirng hudn luyén mé hinh Al", vong tron hién thi 3% (4 trén 100 chu ky).
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fps [SICK 0018200002]

N B
Y Tpurrep ¥ Kameper

L [ Tr M MokazbigaTh RO 20Hb! 1 Cosnars wosyto UM mogens ® Buibpate nanky monenn

5N [ [ R Y

® STOP Al MODEL

Epochs:
Image

Device:

0 ROl —~ pobaeute & kaacc (Moaent obyuenna)

o OByqEHIE W SKCMOPT 3a5EpIIEHb! )

Mogeas: C:\Usersiuser\Documents\mode|_new\best.onnx

Console: Dong huan luyén. Théng bao vé viéc hoan thanh huén luyén va xuat mé hinh.
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Budc 5. Kiém tra

Tat ca cac thao tac dugc thuc hién trén tab "Inspect”. Dau tién, chon mo hinh, sau dé xac dinh cac khu vuc can
kiém tra va chon tin hiéu dé chup anh.

5.1. Chi dinh mo hinh
1 Md tab "Inspect” va nhap vao "CHON MA MO HINH ONNX DE KIEM TRA".

2 Chi dinh tép best.onnx trong thu muc mé hinh.

3 Dong ‘Cac Iép kiém tra’ sé cho thdy mé hinh c6 kha nang phan biét (vi du: 1 - bat thudng, 2 - binh thudng).

- ] A

(@ BuiBepure ONNX uogens. x
1T Aowyma model_new v . fel_new P
Ynopagosums ~  Hosas nanka =- 1 0
IR Fanepen ‘ Vi Pasuep

@ Paboumi cTos »
—— . val 10:10 v :
q H H c |'| E KL" H H — . ‘D best.onm 02.09.2026 10:58. ®aiin "ONNX 404¢
PR Vsobpaske »
O Myssics »
i3 Bugeo »
S HE £7 BbIGPATb .ONNX MO/Eb 3 YEPATD : \
. Wmn daiina: | best.onnx ~ | ONNX Model (*.onnx) ~
“c"‘}’:"ﬁoﬂﬂh JLNA MHCTIEKLLAK MOJIENb o
Thanh "Kiém tra": ba nat diéu khién mo hinh. Chon tép best.onnx trong thu muc mé hinh.

TAT CHUC NANG TRi NHIET tam thdi tit phan tich, khdng xoa cai dat; XOA MO HINH xéa
Mo hinh da hoan thanh.

5.2. Xac dinh cac vung kiém tra
1 Nhan vao ROI —» Thém vao danh muc (mé hinh kiém tra).
2 Trong cudc déi thoai, hdy chon bat ky loai nao — loai nay khéng quan trong, vi muc dich 1a kiém tra cac khu vuc chung.

3 Nhan OK + mé vung kiém tra va danh dau cac khu vuc noi san pham sé nam. Khu vuc kiém tra &
Mbi camera cé riéng.

0 ROl — pobaeutb B Knacc (Mogenb MHCNEKLLMKA) OK + otkpeiTe ROI

NUt danh dau khu vuc kiém tra. Xac nhan.
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s® Buigenenve ROI (Enter — OK, Esc — Omwmena)
& Cuntetuxa gna MW

. !_’"‘-'-15530
¢0 c'

Linp: EEEES

Cospare cetky

Cac khu vuc kiém tra: lugi da dugc dat xung quanh mét sé vién thudc.

5.3. Chon tin hiéu dé phan tich

Ngudn téc d6 ludn chi mét: chuang trinh sé x6a bd ngudn cii va sir dung ngudn mdi. D€ kiém tra ban dau, hay
danh dau chon Theo camera—phan tich sé dugc thuc hién trén ting khung hinh.

B Noxamepe ~« GPU B B Nokamepe W@ GPU B
Cd card d6 hoa NVIDIA: bat GPU. Phan tich trén bo xtr ly: GPU da bi loai bo.
Cich Giehbit  himosidwo
Theo camera ky tu "Theo camera" kiém soat lién tuc; t8c dé dugc gidi han bdi thanh trugt "Phan tich”

"Téc @6 chup anh" trén tab Camera
Theo dong hé hen Hép kiém "Chay theo thdi gian" va  Kiém soat chit ché va chinh xac — vi du, kiém soat mét [an méi gidy.
gig khoang thai gian, mili giay
Vé bé ma hoa 0 la "Duya trén ma hoa" Hé théng bang tai vGi cam bién: phan tich dua trén quang dudng da di

Theo tin hiéu Chon két néi trong danh sach Cam bién bén ngoai trén dau vao clia camera: hinh anh dugc chup vao thgi diém
Trigger san pham dén — day la phuang phép chinh xac nhat.
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SICK 0018200002

[ ROI — pobaBnTh B Knacc (MOAEND MHCNEKLMM)

L A A A S
Py o e 0 ROI — [lo6aBums knacc B BLiGpannyro Mogen
: . . ‘ . - ) + JoGasute ONNX & crot
(HEeT fononHWTENBHE eneii)

normal

W Ypanuts Boibpannyto

~ Mo xamepe B ]

anomaly anomaly

Hé théng kiém tra hoat déng: méi khu vuc dugc danh dau véi mot loai — vién thudc cé 16 théng, loai normal, va céc loai khac la
anomaly.

Lai khuyén. Néu két qua khong chac chan, hay quay lai tab Camera va diéu chinh t6c d6, dé phai sang va
mau sac — hinh anh khi ki€ém tra phai giéng nhu khi chup anh.

WE Red (kpacHbiii

WE Green (zenénbiit): 0

WE Blue (curwit): 23

Saturation (Haceiwennoce): 1

Gamma (Tamma, nporp.):

Contrast (Kontpact): 10

b CHpoCuTE HACTPOHKK LBETA

B Gain bo O, aNNapaTHoE YCUIeHnE)

Cac théng s vé mau sac va dd phaoi anh anh hudng dén dé chinh xac ctia phan tich.
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Thém Iép va huan luyén lai mo hinh

M hinh c6 thé mé& réng: vi du, ngoai normal va anomaly, c6 thé thém mét I6p cho toan b vién thuéc
fulltable. Th tu van giéng nhu khi tao bd ban dau.

1

Trén tab "M hinh Al", nhap vao ROI —» Thém vao I6p (mé hinh huan luyén), nhap tén mdi.
Trong clra s6 bén dudi cta cudc déi thoai, hdy nhap vao OK + Mé& ROI.

Dat cac khu vuc trén cac san pham thudc loai mdi va chup anh.
Nhan vao "TRAIN Al MODEL" va ch@ dgi dén khi hoan thanh (100%). Tép best.onnx sé bi ghi de.

Trong tab "Inspect”, chon lai best.onnx — dong céac I&p sé hién thi thém mét 1&p nira.

x

Coxpatiesme ROl & knace

BuifiepuTe KAacE AW BEEANTE HOBBI:

Win BseanTe HOBOE MR Knacca:

Soednmlis

Loai "fulltable" mai da dugc thém vao danh sach. Cac khu vuc trén toan bd vién thuéc cho loai "fulltable".

fulltoble fulltoble anomaly

=
b

Sau khi tai hudn luyén, mé hinh cé thé phan biét ba loai. Lén: normal, fulltable, fulltable, anomaly.
Nhu véy, ban c6 thé tao ra nhiéu loai va nhiéu khu vuc kiém tra. Chuong trinh ho trg
Kha ndng da mé hinh (s dung nhiéu mé hinh trén mét camera dé tranh cac I8p tuong tu bi trung 1ap - nhém
"Ki€ém tra da mé hinh" (trong tab "Kiém tra"), kha nang si dung nhiéu camera va phan viing.
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Tiép theo: bo loc, bo kich hoat, m6 hinh chung

7.1. B6 loc (tab OUTPUT)
Bo diéu khién chuyén déi két qua kiém tra thanh hanh dong: gui théng bao qua mang hoac chuyén déi dau ra
clia camera. Bén trai la cay biéu dé: camera - mo hinh — phén loai — khu vuc; quy tac dugc tao cho mét khu
vuc cu thé clia mot camera cu thé.
1 Chon vung trén biéu d6 va nhan + Méi (TCP) hoic + Méi (Discrete).
2  Trong nhém "Quy tac", hdy chon "Loai Al". Sau do, hay chi dinh khoang thai gian ma quy tac nay sé dugc kich hoat (vi du: phat hién bat thudng).
Lap lai.
3 D&i vdi giao thic TCP, hay chi dinh dia chi IP va c6ng cua robot hodc PLC, I1énh va dif liéu. C6 thé sir dung cac bién thay thé nhu {zoneld}.
{zone} {class} {conf} {camera} {model} {time} {date} va {data} (truGng "D{ liéu clia ban") — nhan vao
Thém vao di liéu.
4 PE chon dau ra rdi rac, hdy chon dudng, mic va thdi gian cla xung.
5 Kiém tra két néi / Giri thir nghiém / M6 phéng hoat dong ciia ving — kiém tra toan bd chudi
Khong can cha 16i.

6 Nhan vao "Luu quy tac" — néu khéng, quy tac sé khéng cé hiéu luc. Cac lan kich hoat sé hién thj trén tab.
"Log hoat déng".

¥ OUTPUT — TCP-nocuinkm n AVICKpeTHbIe BbIXOAbI KaMep

Kameph — Mogenu MW — kAaccol — 30HE! Buibepute mogen: nepese cnesa

= @ @ SICK 0018200002 [Sick]

Ormeueno son: 0

O OUTPUT: cay phan viing bén tréi, quy tic TCP-gui bén phai.

7.2. B kich hoat tir cdm bién bén ngoai (ctra s6 KICH HOAT)

Ché d6 chinh cho day chuyén: Camera chup anh theo tin hiéu dién tir cdm bién & dau vao cia nd — thai diém
chup chinh xac nhat. Trong cra s6 CAM UNG, hay chon thiét bi cdm bién, dau néi camera (HIKROBOT hoéc
SICK 6 chan), camera va loai dau ra cGa cam bién (PNP — trudng hgp théng thudng, NPN - can dién trg kéo),
sau d6 nhan Két néi va lap rap s do theo hinh. Sau do, trong tab "Kiém tra", hay chon két néi trong danh sach
Cam rng va dau vao phan tich véi tin hiéu duang.
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Quan trong. Cac dau ndi "bé" trén camera va "me" trén cap la déi xiing. Chi c6 mot diém tham chiéu duy
nhat 13 cau chi (khoang ha trén thanh tiép xuc). Léi két néi cé nghia 1a dudng day bi chay: ngudn va dau ra
nam canh nhau. NGt DAU RA hién thj s d6 dau ndi va cach kiém tra bang thiét bj do.

7.3. Cac mau va cai dat chung

* MOI TRUONG THIET KE — khi mdt mé hinh can dudgc sir dung trén nhigu camera cing lic: tap hop
Luu lai v&i tén va gan cho toan bo camera.

*  Cai dat — LUU VAO TEP sé xuat tat ca cac cai dit cia chuang trinh (cdmara, mo hinh, quy tac) —
Thich hgp dé st dung trudc khi cai dat lai hodc dé chuyén sang may tinh khac; TAI XUONG TU FILE
Tra vé chung.

* J d6, ban cé thé ghi lai video tir camera hoat dong va mua gidy phép.

* Hé théng diéu khién - Tap chi: két n6i camera, tién trinh dao tao, hoat déng cuia bd loai bd, canh béao.
Néu co van dé gi, hay xem day trudc tién.
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Danh sach kiém tra ngan gon dé bat dau

Néu khéng cé du thai gian dé€ doc hét, day la toan bd néi dung:

1

H W N

O 00 N o U

CAP — «+ Thém camera» — Danh dau cac camera clia ban — Thém.
Tab "Camera": Dat do phan giai — "Ty dong diéu chinh cho Al" - "Luu cai dat".
Chuyén dén tab "M hinh Al" - "Tao m6 hinh Al mé&i" — nhap tén.

«ROI = Thém vao I8p (md hinh hoc)» — L&p anomaly — «Tao ludi» 150x150 — Dat
Vung bj 16i sdn phdm - "Chup anh".

Diéu tuong tu cling ap dung cho I1&p ‘normal’ trén cac san pham chat lugng.

Cai dat hudn luyén: Kich thudc anh 150 — HUAN LUQN MO HINH Al — chg dén 100% — nhéan dugc best . onnx.
Tab "Kiém tra" — "CHON MO HINH .ONNX DE KIEM TRA" - chi dinh best.onnx.

«ROI = Thém vao phan loai (md hinh kiém tra)» — Danh dau cac khu vuc can kiém tra.

Thiét 1ap "Khi c6 vat thé trong tdm nhin" (hodc chon mét kich hoat khac) va dam bao rang cac khu vuc da dugc danh dau dang.

cac lép

10 KET QUA — chon viing — quy tac cho I8p ngoai [é — « Mé phong hoat dong ctia viing » —

"Gilf vitng nguyén tac".

Néu cé van dé xay ra

Camera khong xuéat hién trong danh  cung cap va céap; danh cho SICK — IDS Camera Manager; danh cho HIKROBOT sau
sach chg déng clra khan cap va "Khéi phuc két ngi"

Hinh anh c6 mau téi/xam/mau khéng May anh — «Tu dong diéu chinh cho Al»; cho may anh SICK mau sdc — bé tri Bayer
chinh xac va can bang trang

Mé hinh dang gay nham lan gitta cac  chi c6 mét s6 it san pham; anh dugc chup trong diéu kién anh sang khac; Kich thudc anh khéng
I6p kich thudc tuang Ung vdi kich thudc 6

Qua trinh hoc gidam hodc rat cham Thiét bi = CPU, néu khong co card dé hoa NVIDIA; gidm kich thudc 16; xem Console

Kiém tra khéng hoat dong best.onnx da dugc chon chua; cé khu vuc kiém tra nao khdng; ngudn téc dé da dugc kich hoat chua (Theo

cam bién / bo hen gid / bo kich hoat); ngudng Al khong qua cao

Quy tac loai bo im lang "Luu quy tac" da dugc chon; hop ki€ém "Bat"; I6p quy tac trung khép véi

phan hoi ciia mé hinh



