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Tém tit: Bai bdo dé cdp dén viéc ché tao thiét bi dién tich mdt cdt ngang cua cay
g6 dwa trén phwong phdp xir Iy danh u'ng dung cho ddy chuyén san xual g6 vwa va
nho. Thiét bi do c6 kha ndang do khéng tiép xic lién tuc tw dong khi gan truc tiép lén
bang tdi ciia ddy chuyén hodc cé thé chuyén doi thanh thiét bi cam tay linh hoat do
dirge cdu thanh tir cdc module. Két qua do tir thiét bi cho sai sé6 nhé hon 3% tity
thudc vao tirng diéu kién méi trwong. Thoi gian do la 5s dén 10s khi thiét bi ¢ dang
cam tay hodc 3s doi véi moi than cdy goé khi thiét bi dwoc gdn trén bang tai hoat
dong lién tuc.

Tir khoa: Dién — dién tir, Didu khién va ty dong hoa, Do luong, Xir Iy anh.
1. MO PAU

G0 1a tai nguyén quan trong va c6 nhiéu gia tri, ddc biét 1a cac loai gd quy do d6 can
do chinh xac kich thudc g dé dinh gia. Do mat cit ngang ciy gb thong thuong khong phai
la mét vong tron hoan hao cho nén viéc xac dinh duong kinh bang cach thu cong thong
thuong c6 d6 chinh xac khong cao. Trén thé gioi hién nay, c6 rat nhleu may moc hién dai
c¢6 hé thong do ludong duoc ti uu hoa co thé vira do kich thude gd va st dung két qua do
dé t6i wu va tim ra cach cit gd mot cach hop 1y va tiét kiém nhét co thé. Trong d6 c6 may
quét 3D st dung lazer [1] véi wu diém 1a cho d6 chinh cao ¢& 1% va thoi gian do nhanh
hay phuong phap do 2D st dung cong nghé hong ngoai, siéu am [2], hodc co thé két hop
cd hai c6 uu dlem 1a do dugc dg cong cua cdy go, tinh toan dudng kinh cua cay gd chinh
xé4c cao voi sai sb tir 1 dén 3%. Tuy nhién, hién nay cac thiét bi trén déu 1a thiét bi nhép
ngoai va gia thanh ciing 1a mot vin dé thach thirc. Nganh cong nghiép ché bién gd tai Viét
Nam da sd déu 1a cac doanh nghiép vira va nho, chua cé yéu t6 tap trung san xuét ting giai
doan nhu nudc ngoai, vi vdy, viée tmg dung cac cong nghé trén 1a chwa phd bién. Dbi voi
phuong phap sir dung cong nghé xir Iy anh, hién nay trén thé gidi co mot thiét bi “Institute
of Technology Sepuluh Nopembe™ trong nghién ctru “Thiét bi tinh toan cam tay do ban
kinh nho nhat cta gd glam sai s0 do luorng [3] tuy nhlen thiét bi can st dung mot que do
khoang cach va chi co thé 1a mot thiét bi cam tay, can c¢6 nguoi diéu khién nén chua thé
nang cap, thay d6i thanh mot thiét bi do dac gd trén bang tai ty dong, tu dong khong nguoi
tryc nhu két qua c6 duge trong bai béo. Trén co s6 do, bai bao nay su dung phuong phap
xtr Iy anh dé tmg dung vao phép do kich thudc gd trong cac co sd ché bién gd vira va nho.

2. DPAT VAN PE VA CO SO LY THUYET

2.1. Pit van dé

St dung phuong phap xtr Iy anh dé do dac kich thu'oc mat cit ngang cay g0, chung ta
can giai quyét hai bai toan do6 1a do cac chiéu ciia cay go chiéu dai, chleu rong dbi v6i mit
ct hinh chit nhat hoac du’ong kinh dai, duong kinh ngan VO’I mit cit dang hinh elip; thir
hai 12 do dién tich mat cit ngang cua céy go. Tir thong s6 vé céc chidu thu dugc, ta ¢ thé
dé dang tinh toan dién tich mat cit cdy go thong qua cac cong thtrc hinh hoc co ban. Tuy
nhién phuong phap niy giy ra sai s6 16n vi mit cit cac ciy gb thuorng khong c6 dang hinh
hoc hoan hao cho tinh toan, do d6 ching t6i sir dung phuong phap dém sb luong pixel ma
khéi go chiém trén anh rdi nhan véi dién tich cia mdt pixel.
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2.2. Co s& Iy thuyét xir Iy anh va nhin dang chir viét tay
2.2.1. Nhén dién chuyén dong

Ban dau hinh anh duoc truyen tryc tiép qua thiét bi, tai diy anh dugc xir Iy bang phan
mém dé tach ddi twong ra khoi nén anh xung quanh. Anh RGB (Red Green Blue) sau khi
du’qcvchuyen sang HSV (Hue — Saturation — Value), gitr lai céc diém anh mau xanh va
chuyén cac diém anh con lai sang mau den. Khung hinh dau tién dugc thiét lap 1a khung
hinh nén gdc. Khung hinh nén hién tai dugc tinh boi trung binh cdng gitra khung hinh nén
goc va khl{ng hinh hién tai. B:Zlng so sanh sy sai khac giira cac khung hiph, thiét bi s€ ghi
nhan chuyén dong cua cay go néu khung hinh hién tai va khung hinh nén khac nhau qua
5000 pixel.
2.2.2. Tinh todn kich thudc cdy g6

Sau khi thiét bi ghi nhan dugc hinh anh cay gd chay qua, hinh anh duoc chuyén sang
mau xam, loc nhidu Gauss sau do tiép tuc duoc chuyén d6i qua thuat toan phén ngudng
threshold dé tranh anh hudng cua vén g0 dén céac thuat toan phia sau. Cac diém anh co gid
tri nho hon ngudng dugc chuyén vé mau den, cac diém anh con lai dugc chuyén vé mau
trang. Hinh anh phan ngudng s& dugc vé lai duong vién va vé lai duong bao chir nhat nho
nhét co6 thé chira dudng vién do.
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Hinh 1. St dung phirong phdp tam gidc dong dang.

Do dai thuc té cia cac canh khdi hop ngoai tiép duoc tinh bing phuong phap sir dung
tam giac dong dang dugc thé hién trén Hinh 1. Tir mot vat thé c6 chiéu rong biét trude w,
duoc dat cach may,anh khoang cach D va kich thudc cua vat trén anh dugc tinh bang s6
pixel P. Tur day ta lay dugc d¢ dai ti€u cu F cua may anh theo cong thire (1):

P.D
F= ©)
W

Dya vao do dai tiéu cu F 1;‘1 héng s6 thu duoc, ta co thé dé dg‘lng tinh toan kich thuéce
thp’c :[é W’ ctia mdt vat khi biét khoang cach D’ dugc xac dinh bang cadm bién si€u &m va
s0 diém anh P’ thu dugc trén anh theo cong thirc (2):
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Ta tinh kich thudc thuc t& cia mot vat cé kich thuée 1 pixel khi ¢6 dinh khoang cach
D' t61 may anh st dung cong thuc (2) véi P'=1. Dién tich cta vat co kich thudc mot
pixel” duoc tinh theo cong thirc (3):

(DY
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Tir d6 ta tinh dwoc dién tich mit ct cia cdy gb theo cong thirc (4):

S=n-s 4

W'=

Véi: n 1a sb diém pixel trang va s 1a dién tich 1 pixel.
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2.2.3. Nhén dang sé viét tay trén mdt gé

S& di can nhan dién chir sb Vlet tay boi trong thuc té mdi cay b dugc ghi mot con sd
tuong Ung voi ma so cua cay go do trén mat cit ngang, mi s0 thu duoc tur thiét bi phai
tring khép voi ma sé duge viét trén ciy go bé nhan dién sO viét tay trén mit cay go,
chung t6i sir dung bd co sé dir li€u chir s6 viét tay ndi tleng MNIST [4]. B6 dit li€u bao
gdm 70.000 miu cac chit sb viét tay den tring co6 kich thudc 28 x 28 pixel. Histogram of
Oriented Gradient (HOG) la mdt phuong phap hoc may, mét thuat toan dé mo ta dic tinh
cua hinh 4anh. HOG tinh toan céc bién d¢ Gradient va hudng Gradient cua anh, viéc phan
bd cac huéng gradients (Oriented gradients) dugce st dung lam céc tinh néng. Str dyng
HOG cho mbi diém dit liéu lam giam chiéu ma tran cta mdi diém dit liéu tir 726 x 1 xuong
36 x 1 tir d6 lam giam dang ké thoi gian huan luyén. Thuat toan phan 16p dugc sir dung dé
phan loai chir sb dugc sir dung 13 Support Vector Machine (SVM) - mét thuat toan hoc
may ndi tiéng duoc sir dung dé giai quyét bai toan phan 16p.
2.3. Bai toan thuc té va xiy dung thi nghiém

Trén thuc té, cac cay gS sau khi duoc so ché s& dugc dua 1én bang tai phu dé do dac
kich thudc, sau d6 dugc dua tir bang tai phu vao bang tai chinh dé thuc hién céc cong doan
cit, xé phia sau. Khao sat mot sb nha may ché bién g, cac tim gd trén bang tai phu duoc
dat ném ngang va cach nhau 50 cm, duoc di chuyén véi tc do t6i da 1a 8 m/phut. Trén bé
mat cat cdy go duoc danh s6 de tién cho cong doan luu trir s6 lidu. Tur do, dé gia lap thuc
té, cac tim bia cimg dugc ghi s6 ¢o cac hinh dang va kich thuéc khac nhau duoc sir dung
dé thay cho mit cat ngang céc cdy gd. Cac tim bia nay dugc di chuyén trén hé thong rong
roc voi toe do tir 5-8 m/phat. So d6 thi nghiém dugc thé hién trén hinh 2. Hé thong gia
dinh véi 3 tim bia cung mot hinh tron duong kinh 270 mm ghi s6 45, mot hinh chir nhat
230x270 mm ghi s6 23, mét hinh tron duong kinh 164 mm ghi s6 6. Khoang céach hai cay
gS dat cach nhau 40 cm, rong roc dat cach thiét bi mot doan giao dong tir 70 cm dén 1 m
dé thir nghiém cac khoang cach khac nhau.

Céc tim biagia dinh
g6

Hé théng rong roc

70cm-1m

Ban lam viéc d3t
thiét bi

Thigt bi do >

Man hinh may LED 7 thanh hién
tinh hién thi thi két qua

Man hinh
may tinh

Mach LED
" hién thi

Thiét bj do

Bang tai go gid ldp

Hinh 2. So dé thi nghiém va hinh anh thyc té.
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3. THIET KE PHAN CUNG VA THIET BI

3.1. Thiét ké thiét bi

Vo cua thiét bi bé'lng nhua PIA, duogc thiét ké trén ph?m mém Solidwork sau do sir dung
cong nghé in 3D d¢€ gia cong vo, giup thuédn loi cho viéc sit dung Pi camera, va mét so
module khac. Hinh anh san pham cuoi cung nhu trén hinh 3.

b L _— s
Nt bém chup hinh  LED Chiéusang 1 man hinh AMEM. a3 bién siéi m LEDC

Hinh 3. Hinh anh thuc té cia thiét bi.
3.2. Thiét ké mach LED chiéu sang
bé giip cho viéc nhén dién vat thé, tach vat the ra khoi nén dé dang hon, phién ban
thiét bj cAm tay can mot hé théng LED chiéu sang gom c6 hai mach LED dugc cap ngudn

thong qua cong USB cua may tinh. Mach LED thir nhit gdm c6 14 bong LED, mach LED
thtr hai c6 6 bong LED dugc mac song song véi nhau.

3.3. Thiét ké mach cdm bién siéu am
Cam bién siéu 4m sir dung module cam bién siéu &m SRF05 d¢ nhan biét khoang cach
gilia camera va vat thé. Cam bién siéu 4m c6 cac cac chan cta cam bién dugc két ndi truc

tlep vao mdy tinh Raspberry Pi 3 thong qua 2 chén GPIO. So dd nguyén 1y cta khbi cam
bién siéu 4m dugc thé hién trén hinh 4.

0 ] T

woo 4881 |I ! T Rasp bEl’ﬂ[ Pi

G FAHCS595

Hinh 4. Mach nguyén 1y ciia thiét bj.
4. KET QUA VA THAO LUAN

-E-EL]

Hinh 5. Hinh anh tam bia qua khau xit Iy mau.
Hinh 5 thé hién qua trinh xu ly mau cia hinh anh dau vao. Hinh anh ban dau Camera Pi
thu nhan 1a 4anh mau RGB, di€u kién chup hinh 1a luc anh sNéng phong manh. Su dung bo
loc mau tao ra mQt méat na cho hinh anh, chi cho phép mat go di qua mat na nay. Trong do6,

4.1. Xir li hinh dnh
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nhitng viing khong lién quan trong hinh anh bi chuyén thanh mau den. Chuyén tir anh mau
sang thang mau xam, va thuc hién budc tién xtr 1y anh 14 loc nhidu bang Gaussian Blur.

Hé thong phan ngudng h1nh anh trén dé tao thanh anh nhi phéan véi hai vung 1a ving
nén mau den va ving c6 gd di chuyén mau tring. Tuy nhién, cac ving tring c6 thé bi
nhiéu 16 tréng bén trong nén sir dung phép dan hinh hoc 14p 16 tréng, sau d6 dung phép co
v6i cting mot hé s6 so v6i phép dan dé tra lai kich thude ding ban du cua vat. Hinh anh
c6 ddi tugng sau khi dugc phan ngudng s& hién thi rd cac dudng bién giita hai ving hinh
anh. Phan mau tréng s€ 1a khu vuc dugc stir dung trong thuét toan dém sb pixel.

4.2. Két qua thir nghiém

Két qua thir nghiém (Bang 1) cho thdy trong cac diéu kién anh sang tir yéu dén manh
hé théng déu c6 kha ning nhéan dién chit s6 rat t6t khi goc nghiéng ciia miéng gd dudi 10°.
Tuy nhién, khi d6 nghiéng 16n hon 10° nhu trong cac lan do tir 6-10 va tir 16-20, sai s6 cua
hé théng tang 1én khoang 20% do han ché cua phuong phap HOG lam suy giam nhiéu
thong tin dit liéu hon mong mudn khién thiét bi phan biét sai cac chit s6 khi nhin nghiéng.
Sai sb trung binh ctia mit gd hinh chir nhat cao hon vat hinh tron boi bo loc mau hoat dong
chua thuc sy tdt d6i véi cac vat gbc canh vuong nhu hinh chir nhat, lam anh huéng dén
viéc tinh toan dién tich mat phang khi ma mot sé pixel bi mat & duong vién cua hinh chir
nhat. Céc két qua do dién tich gé & don vi mm>.

Bing 1. Két qua do ciia thiét bi thiét bi do dac g6 trén bang tai tw dong.

Anh sang yéu, vat tron tuyét doi duong kinh 270mm, s6 45 trén mat gd, goc | Sai s0

nghiéng <10° trung binh

Lando |1 2 3 4 5

Kétqua |56.620,9 |56.620,9 |57.679,7 |57.043,5 |56.410,5 |2.1%
45 45 45 45 45 0%

Anh sdng manh, vat tron tuyét doi duong kinh 272mm, s6 45 trén mat gS,

goc nghiéng >10°

Lando |6 7 8 9 10

Kétqua |58.749,4 |[56.829,1 |58.964,6 |57.041,9 |59.392,6 |1.43%
45 45 45 45 44 20%

Anh siang yéu, vat hinh chit nhat 230x270mm, s6 23 trén mat gd, goc

nghiéng <10°

Lando |11 12 13 14 15

Két qua | 62.832 63.568 61.870 63.104 61.870 1.18%
23 23 23 23 23 0%

Anh sang manh, vt hinh chit nhat 230x270mm, s6 23 trén mait gd, goc

nghiéng >10°

Lando | 16 17 18 19 20

Kétqua | 65.095 64.390 63.800 63.800 64.116 3.18%
23 27 23 23 23 20%

5.KET LUAN

Phuong phap xir 1y hinh anh mang lai két qua twong dbi tét khi so sanh d6 chinh xéac
voi cac phuong phap chi phi cao, va so véi cac phuorng phép thuc hién tha cong thi do 1a
mdt bude tién 16n, dic biét khi xir ly cac khdi gb c6 hinh dang khong hoan hao, khéng thé
do chinh x4c khi do thu cong. Téc d6 xur Iy ciia may tinh Pi cho cic tac vu rat nhanh
chong, chi khoang 3-5s mét ciy gb trén bang chuyén. Phuong phap nhan dién sb viét tay
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cho két qua chinh xac khoang 80% khi cay g0 bi nghiéng trén 10°, két qua ndy co thé duoc
cai thién bang cach tim phwong phéap giam chiéu dit liéu hop 1y hon dé khong vé tinh x6a
nhiéu thong tin can thiét cho viéc nhan dién anh & céac gbc do khac nhau.
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ABSTRACT

A STUDY FOR APPLING IMAGE PROCESSING METHOD
IN LUMBER SIZE MEASUREMENT IN INDUSTRY

This paper refers to the manufacture of a device which can measure volume and
cross sectional area of lumber based on image processing method used in small or
medium wood production line. The device is able to measure continuously when
placed on the line or transform to a portable device due to mudular structure.
Measuring results from the device gives the errors of less than 3% depend on
environmental conditions. The measuring time is about 5 to 10s for portable device
or 3s for fixed device.

Keywords: Electrical and Electronic engineering; Automation and control; Measurement, Image processing.
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