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THIET BI NOI SOI OTO CAM TAY
UNG DUNG CONG NGHE THU THAP VA XU LY ANH
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TOM TAT

Dé tdi nay nghzen ciru va phat trién thiét bi nham givip viéc kiém tra truc tiép siu bén trong
cdc bé madt chi tiét ciia déng co 6té cé thé dmfc thuwe hién dé dang. Thiét bi ¢é dau do gan
camera siéu nhé dwa vao sdu bén trong chi tiét may, dong thoi nhin qua man hinh thiét bi
nay co kha nang tw phat hién nhitng hu hong va bdo ma 16i cho chiing ta biét tinh trang hu"
hong ciia chi tiét. Thiét bi néi soi hoat dong nho chwong trinh dwoc Idp trinh trén phan mém
xw Iy anh voi Labview. T hiét bi da duwoc thi nghiém trén muoi logi dong co khdc nhau va dat
dwoc két qua ban dau kha quan.

Tir khéa: Thiét bi néi soi, nji soi 6 t6, giao dién kiém tra ma 16i, xir 1y anh, LabVIEW.

ABSTRACT

This research paper focuses on research into and development of the portable vehicle bore
scope device with built-in image acquisition and processing technology with the aim of
enabling direct and inside testing of the surface of vehicle-engine parts with ease. The device
is equipped with a probe to which a super-mini camera is attached in order to enable inside
exploring of engine parts. Concurrently, via a monitor, this device is able to automatically
detect defects and send error codes to notify users the failure status of parts. This device is
operated through a program which is programmed with the image — processing software by
Labview. It has been tested on over 10 different engines with early satisfactory result.

Key words: Borescope device, vehicle borescope, error- code checking interface, image
processing, LabVIEW.

I. GIOI THIEU

Trudc day, cac ky thuat vién nganh 6t6, mudn
kiém tra bén trong dong co, xem c6 khuyét
tat hay khong, ho thuong phai dung den pin,
tham chi ca guong dé co thé nhin thdy chi
tiét sau bén trong. Qua trinh kiém tra va sira
chira trén dong co 0 td ngay cang phuc tap
va kho khan vi xe 6 t0 ngay cang dién tir
hoa, giam kich thudc... Dé dap tung nhiing
nhu cau trong qua trinh kiém tra va phat hién
nhirng hu hong duge dé dang nhanh chéng,
tang tinh an toan trong qua trinh kiém tra hu
hong trén xe 6t0. Thiét bi ndi soi 6td cAm

tay ung dung cong nghé thu thap va xu ly
anh giup cho ching ta kiém tra va phat hién
nhimg hu hoéng truc tiép trén dong co 6to
duoc dé dang va thuan loi hon.

Trén thé gid1 da c6 nhirng thiét bi ndi soi 6
t6 nhung chua qua xur Iy boi cac phan mém
dé tu phat hién ra nhitng hu hong, vi du nhu:
May ndi soi cong nghiép (camera) CEM BS-
100, xuét xtr tir Trung quoc giup ghi lai hinh
anh tai nhitng vi tri ma mat khong thé quan
sat trong cac diéu kién thong thuong: Puong
4ng, binh ga, ta dién, dong co, may va thiét
bi khéc...Gia khoang 2.749.950 VND (Xem
hinh 1) !
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Hinh 1. May ngi soi cong nghiép (camera)
CEM BS-100.

May ndi soi cong nghiép Extech-BR80 co
xut xr tir M. Gitp ta kiém tra trong nhiing
bt tuong bi ndm mdc, con tring pha hoai
hodc vi tri duong éng nudc... Gia khoang
2.279.000VND. (Xem hinh 2),

Hinh 2. May ngi soi cong nghiép Extech- BRS0.

Vi thiét bi ndi soi dugc gid1 thiéu trong bai
bao nay, tac gid rng dung cong nghé xur ly
anh voi LabVIEW. Pay chinh 1a diém moi
ctia dé tai da nghién cuu.

Dé tai thiét bi noi soi 6t6 cam tay Gmg dung
cong nghé thu thap va xir Iy anh gdm mot
dau do co goc quay quét rong, trén do gin
mot camera siéu nho, do nhay cao. Khi dua
dau do vao sau bén trong chi tiét, hinh anh
duogc truyén vé may tinh va dugc xir Iy anh
trén phan mém LabVIEW. Thiét bi c6 kha
nang tu phat hién nhimg hu hong va hién thi
mai 15i trén giao dién phan mém LabVIEW.
Dong thoi né ciing gitp cho ki thuat vién co
thé nhan dinh, danh gia rit rd rang céac chi
tiét may vé tinh trang hu hong cua chi tiét.
Thiét bi ndi soi ndy ciing gitip cho ching ta
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kiém tra dugc cac duong 6ng c6 dudng kinh
nho.

Khi c6 thiét bi ndi soi chiing ta s& phat hién
dugc nhanh chong, chinh xac nhiing hu hong
va dé ra phuong phap stra chita phu hop. Cit
giam dugc chi phi stra chita, tranh gay thiét
hai do qua trinh thao lip.

II. THIET BI NOI SOI OTO CAM TAY
UNG DUNG CONG NGHE THU THAP
VA XU LY ANH

1. Nguyén ly hoat dong

P
@ ‘ ~
Thiét bi ndi soi 6t6

May tinh [Tin hiéu hinh dnh

==

Xe atd

Hinh 3. So dé hoat dong cua thiét bi néi soi 6t6
cam tay iing dung cong nghé thu thap
va xu ly anh.

Thiét bi ndi soi nay duoc két ndi vai may
tinh qua cong USB. Khi ky thuat vién dua
dau do cua thiét bi ndi soi vao bén trong chi
tiét may can quan sat, may tinh s& nhan tin
hiéu hinh anh tir camera duogc dat & phﬁn dau
ctia thiét bi va dugc xir 1y boi phan mém xir
Iy anh voi LabVIEW dé dua ra nhimng hu
hong duoc thé hién qua ma 151 trén giao dién
may tinh. Thiét bi s& tu phat hién ra nhiing
hu hong va hién thi ma 18i trén giao dién.
Sau d6 hinh anh va ma 13i s& duogc luu vao
co s& dir liéu trong may tinh.

2. Phuwong phap diéu khién

Nguoi diéu khién dung tay cam thiét bi noi
soi, dua truc tiép dau do camera vao chi tiét
can quan sat. Ta c6 thé diéu chinh goc xoay
clia camera bang cach diéu khién banh ring
dugc dat 6 tay cam cia thiét bi, dong thoi ta
c6 thé xoay tay cam dé quan sat toan bo dién
tich bé mét chi tiét.
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3. Nhitng kh6 khin vé k§ thuit ciia thiét
bi ndi soi 6t6

Mot trong nhiing kho khin k¥ thuat cua thiét
bi noi soi 6t6 1a lam thé nao dé diu camera
c6 thé quét duge toan bo dién tich bé mat
ctia chi tiét va c6 thé ty phat hién ra nhu:ng
hu hong trén bé mat chi tiét can quan sat. bé
khéc phuc ching t6i s€ thiét ké thiét bi noi
soi 6t6 cam tay ung dung cong nghé thu thap
va xu ly anh.

I1I. THIET KE THIET BINQI SO1 OTO
CAM TAY UNG DUNG CONG NGHE
THU THAP VA XU LY ANH

1. Thiét ké co khi

Thiét bi ndi soi cd chiéu dai 908mm gém
ong inox ®10mm, ong thép mém O8mm,
day cap, banh rang bang thép ban kinh 8mm
va 6ng nhya POM ®30mm.

Phan dau cua thiét bi dugc gan bdi camera
quan sat ¢6 chiéu dai 6mm.

Phan than cua thiét bi gdm dng inox, 6ng
thép mém ghép lai véi nhau.

Phan tay cAm cua thiét bi lam bang nhya
POM, tay cam dugc ghép vdi phan than cta
thict bi, dong thoi banh rang nodi véi day cap
dicu khién dau camera ciling dugc ghép voi
tay cam.

Hinh 4. Ban vé thiét ké thiét bi néi soi 6t6.

1. Tay cdm 2. Banhriang 3.Than 6ng
4. Day cap 5. Camera
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2. Thiét ké giao dién va lap trinh xir Iy anh
(9]

a. Thiét ké giao dién

Trén day 1a nhiing giao dién duoc thiét ké
dai dién dé hién thi mot s ma 18, duoc diéu
khién tryc tiép trén may tinh 1%

- Khi ta mudn kiém tra piston ctia dong co
d6t trong thi tic gia dung con tré chudt click
tryc tiép vao nat kiém tra piston. Nut kiém
tra piston dang & vi tri On dén xanh sang. Ta
quan sat hai giao dién hinh 5.a va hinh 5.b ¥

TENDE TAl
3/ THIETBINOI SO1 OO CAM TAY UNG DUNG CONG NGHE THU THAP VA X LY ANH  GyHD: 75, NGUYEN BA Hil
Y HVTH: DANG QUANG VINH

N THONGTH | KEWTRA | 840 CRoKeT QU |

KIEM TRA PISTON

@

HINH CHUA QUA X0 LY

KIEM TRA XYLANH

KIEM TRA ONG DAN DAU KIEM TRA LOC NHOT

HiNH DA QUA XUF LY

Hinh 5.a: Giao dién hién thi Piston con tot.

TEN DE TA
&) THIETBINOI S01 06 CAM TAY UNG DUNG CONG NGHE THU THAP VAXULY ANH  yHD: Ts. NGUYEN BA HAI
&2 HVTH: DANG QUANG VINH

oG | KEMTRA | g0 choxeraua |

KIEM TRA XYLANH

(o

KIEM TRA PISTON

KIEW TRA ONG DAN DAU

)
\_//r

KIEM TRA LOC NHOT

@

HINH CHUA QUA XU LY

G

HINH DA QUA XU LY WA LOI

&/1

#V0001 \

THONG TIN HU HONG

#V0001: Piston bi
muoi than

Hinh 5.b: Giao dién hién thi Piston bi dong
mudi than!"”! (M 16i #V0001).

- Khi ta mudn kiém tra xilanh trong dong
co cua xe 0to thi tac gia dung con tré chuot
click tryc tiép vao nut kiém tra xilanh. Nut
kiém tra xilanh dang & vi tri On dén xanh
sang. Ta quan sat ba giao dién hinh 6.a, hinh
6.b va hinh 6.c.



TENDE TA!
(0/5)  THIETBINOI SOl OTO CAM TAY NG DUNG CONG NGHE THU THAP VA XU LY ANH  GUHD: TS. NGUYEN BA HAI
N7 HVTH: DANG QUANG VINH

A THONGTIN | KEMTRA | sr0cao KeTqua. |

KIEM TRA PISTON

4

KIEM TRA XYLANH

KIEM TRA ONG DAN DAU KIEM TRA LOC NHOT

WAL

HINH CHUA ouA X0 LY HINH DA QUA XU LY

THONG TIN HU HONG

Hinh 6.a: Giao dién hién thi xilanh con tot.

TEN BE TAI
<0, THIET B NOI SOI OTO CAM TAY UNG DUNG CONG NGHE THU THAP VA XULY ANH  GyHD: TS. NGUYEN BA HAI
X7 HVTH: DANG QUANG VINH

AP THONGTIN | KEMTRA | 520.Ca0 KETQUA |

KIEM TRA XYLANH

KIEM TRA PISTON

KIEM TRA ONG DAN DAU KIEM TRA LOC NHOT

HiNH DA QUA XUP LY WALOI ®)

#0002

THONG TIN HU HONG

#V0002: Xi lanh bi
tray xuoc

Hinh 6.b: Giao dién hién thi xilanh bi trcfy xuoc
191 (M@ 161 #V0002).

Truong hop xilanh ¢6 mot 16p dau boi tron

phu trén bé mat thi két qua kiém tra van

khong thay doi, ta quan sat hinh 6.c
_ TENBETA o

THIET BINGI 501 0TO CAM TAY NG DUNG CONG NGHE THU THAP VA XUF LY ANH GVHD: TS. NGUYEN BA HAI

[
7 HVTH: DANG QUANG VINH

NHAP THONGTIN | KEMTRA | Ba0.Ca0 KETQuA |

KIEM TRA PISTON

KIEM TRA XYLANH

KIEM TRA ONG DAN DAY

()

HINH DA QUA X0 LY

HINH CHLUA QUA XU LY MALOI L)

#V0002

THONG TINHU HONG

#V0002: Xi lanh bi
tray xuoc

Hinh 6.c: Giao dién hién thi xilanh bi trcfy xuoc
va trén thanh xilanh cé phii 16p dau béi tron (17
(Ma 16i #V0002).

- Khi ta mudn kiém tra ong dan dau phanh
trén xe 0t0 thi tdc gia dung con tro chudt
click tryc tiép vao nut kiém tra 6ng dan dau.
Nut kiém tra 6ng dan dau dang & vi tri On
den xanh sang. Ta quan sat hai giao di¢n
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hinh 7.a va hinh 7.b.

TEN BE TA
(0, THIET BI NOI SOI OTO CAM TAY (NG DUNG CONG NGHE THU THAP VA XU'LY ANH  GyHD: TS. NGUYEN BA HAI
Y7 HVTH: DANG QUANG VINH

e THONGTI | KEMTRA | B0 ch0 KeTaua |

KIEM TRA PISTON

TN

&‘i

HINH CHUA QUA XU LY

KIEM TRA XYLANH

KIEM TRA LOC NHOT

KIEM TRA ONG DAN DAU

@

HINH DA QUA X0 LY

THONG TIN HU HONG

Hinh 7.a: Giao dién hién thi 5ng dan dau
con tot.

TEN DE TAI
o), THIET BI NOI SOI OTO CAM TAY UNG DUNG CONG NGHE THU THAP VA XU LY ANH  GyHD: TS. NGUYEN BA HAI
"7 HVTH: DANG QUANG VINH

N THONGTH | KEMTRA | saocho keTus |

KIEM TRA XYLANH

KIEM TRA PISTON

HINH CHUA QUA XU LY

KIEM TRA ONG DAN DAU KIEM TRA LOC NHOT

WA LOI ®

#V0003

HiNH DA QUA XUF LY

THONG TIN HU HONG.

‘#vooos Ong dan

daubirori

Hinh 7.b: Giao di?n hién thi dau bi ro ri
(Ma loi #V0003).

- Khi ta muén kiém tra loc nhdt hay mbi
ghép gitra loc nhéot va than may co6 bi ro ri
nhdt hay khong thi tac gia dung con tré chudt
click tryuc tiép vao nit kiém tra loc nhét. Nut
kiém tra loc nhét dang & vi tri On dén xanh
sang. Ta quan sat hai giao dién hinh 8.a va
hinh 8.b.

TEN BE TAI
o), THIET B| NOI SOI GTO CAM TAY NG DUNG CONG NGHE THU THAP VA XU LY ANH  GyHD: TS. NGUYEN BA HAI
Y7 HVTH: DANG QUANG VINH

NP THONGTH | KEMTRA | 540 a0 kETQUA |

KIEM TRA XYLANH

4

KIEM TRA PISTON KIEM TRA ONG DAN DAU

KIEM TRA LOC NHOT

@

WA LOI

&) &)

HINH DA QUA XU LY

HINH CHUA QUA XU LY

THONG TIN HU HONG

Hinh 8.a: Giao dién hién thi méi ghép giita loc
nhét va thian mdy con tot.
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TENDETA!
&)\ THIETBINOI SO1OTO CAM TAY UNG DUNG CONG NGHE THU THAP VAXU LY ANH  GyHD: T8, NGUYEN BA Al
s ‘f HVTH: DANG QUANG VINH

TN KEMTRA | B0 kETQuA |

KIEM TRA PISTON

KIEM TRA XYLANH

KIEM TRA ONG DAN DAU

KIEM TRA LOC NHOT

@

HINH CHUA QUA XU LY

HINH DA QUA XU LY.

\ #V0004 '\

THONG TIN HU HONG

#V0004: Nhot bi
rori

Hinh 8.b: Giao dién hién thi méi ghép giita loc
nhét va than mdy bi ro ri nhét (Ma 16i #V0004).

3. Thiét ké chwong trinh thu thip va xaa
ly anh

- Chwong trinh thu thap va nhan dién chi
tiét bi 16i

09
- e L w

HﬂJ )

(1). Thu anh tir camera. (2). Xam hoa anh
(chuyén anh sang hé mau 8 bit). (3). Nhi
phan hoéa anh (chuyén anh sang hé mau nhi
phan). (4) Loc bé mét sb diém anh khong
mong mudn. (5). Pidu chlnh lién két cac
diém anh. (6). Dua ra thong sd danh gia chat
luong cua chi tiét. (7). Thong sd cudi clng
danh gia chat luong chi tiét. (8). Hién thi
thong s danh gia chat lugng chi tiét. 1"

- Chwong trinh bio ma 15i
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- Chwong trinh hru hinh dnh khi chi tiét
bi 16i

- Nguyén ly lam viéc ciia chwong trinh xir
ly anh

Hinh anh tinh trang ciia cac chi tiét may
duoc camera dua vé may tinh va dugc doc
1én phin mém LabVIEW B thong qua thu
vién NI IMAQdx (1), hinh anh dua vé la
hinh mau 32bit duoc xir 1y bang ham IMAQ
ExtractSingleColorPlane (2) dé dwa ra két
qua 1a hinh xdm 8-bit, day dugc goi 1a budc
xam hoa anh (hinh 8bit c6 dung lugng nhd,
dé xir 1y va duogc hd tro 1ap trinh boi nhiéu
thuat toan xir Iy anh khac). Tiép tuc sau khi
dugc xur ly thanh 4nh xdm, hinh lai dugc
xtr 1y thanh anh nhi phan (1bit) bang ham
IMAQ Threshold (3), viéc dua ra hinh nhi
phan gitup ching ta loai bo di nhimng diém
anh khong quan trong va loc ra nhitng vung
anh thé hién d6 1a nhing 15i (vét xudc cia
xylanh, mudi than trén piston, dau bi 1o ri
trén dudng 6ng dan, nhét bi 1o ra tir bo phan
loc nhét). Vi du nhu hinh 9.a.

Hinh 9.a. Két qud sau khi nhi phdn héa anh.

Dé viéc danh gia cac 16i chinh x4c hon tac
gia st dung ham IMAQ GrayMorphology
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(5) dé diéu chinh lién két giira cac diém anh
dé dua ra mot thong s6 thdng nhat cho ving
diém anh (12 cac 156i) can nhan dién. Vi du
nhu hinh 9.b.

Morphology

Hinh 9.b: Két qua sau khi diéu chinh lién két
diém danh.

Khi vi¢e xtr Iy anh da giap ta phan biét rd
cac hinh anh 15i thi chung ta can lap trinh dé
dua ra thong s cu thé lam két qua cho viéc
nhan dién cac 16i & trong cac chi tiét may,
ta st dung ham IMAQ Particle Analysis
(6) dé dua ra cac thong sb hay két qua cua
viéc kiém tra cac chi tiét may nhu: s6 vét
xudc trén thanh xylanh, dién tich piston bi
mudi than, dién tich phan dau loang quanh
6ng dan hay dién tich nhét loang quang loc
nhat. B

IV. KET QUA THU'C NGHIEM

Két qua thuc nghiém la di ché tao thanh
cong thiét bi ndi soi 6t6 cam tay tmg dung
cong nghé thu thap va xu ly anh Dudi day
1a hinh cta thiét bi ndi soi 6t6 cam tay tng
dung cong nghé thu thap va xur Iy anh.

TAI LIEU THAM KHAO
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i _ i ;
Hinh 10: Thiét bi néi soi 6té6 cam tay irng dung
cong nghé thu thap va xu ly anh.

V. KET LUAN VA HUONG NGHIEN
CUU TIEP THEO

Da hoan thanh vigc thiét ké thiét bi ndi soi
6td cam tay ng dung cong nghé thu thap
va xur Iy anh nhim muyc dich gitp cho nguoi
ding kiém tra, phat hién nhanh chéng nhiing
hu hong trén bé mit ciia cac chi tiét may nam
sdu bén trong ma mit chung ta khong nhin
thiy dugc.

Két qua dat dwoc va dong gop cua dé tai:

e Giao di¢n giao tlep glua thiét bi phan
cung (co khl) va phan mém. Piém méi va
tinh thyuc tién ctia dé tai 1a dé tai dau tién &
Viét Nam duoc thiét ké va san xuét thu. Ung
dung cong nghé xir Iy anh dé xac dinh duoc
chat luong bé mit ciia xylanh, piston trong
dong co 6t0, phat hién dugc su ro ri cuia dau
phanh, dau nhét trén 6t6. San pham du kién
c6 tinh thuwong mai hoéa cao.

e Hudng phat trién cua dé tai nay la: Tiép
tuc nghién ctru sau, cai tién thiét bi gon nhe,
thAim my hon, bd sung day dii nhitng ma 16i
cho viéc kiém tra phat hién nhitng hu hong
ctia cac hé thong khac.
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