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TOM TAT

Ky thuat thi giac may tinh lién quan dén viéc nhan dang va phan biét déi twong trong thuc té
thong qua may tinh. Pay la mét trong cac linh vrc trong yéu cua tri tué nhan tao, da va dang dwoc
trng dung rong khap trong nhiéu mit ctia cudéc soéng. Trong san xuat nong nghiép, ky thuat thi giac
dwoc (rng dung trong nhiéu linh viee nhw tw déng héa, ndong nghiép chinh xac. Bai viét nay giéi thiéu
khai quat vé cac khai niém co ban cuia thi giac may tinh va hé théng cau tao cua né, tém tat tinh hinh
trng dung ky thuat thi giac may tinh trong san xuét néng nghiép, déng th&i chi ra nhirng van dé con
tén tai va dinh hwéng phat trién trong twong lai.

Tw khoéa: Ky thuat thi giac may tinh, tw dong héa néng nghiép, xtr ly anh.

SUMMARY

Computer vision concerns techniques that use computer to understand the objects from images.
It is now one of the key areas of artificial intelligence, which have been widely applied in various
aspects of life. In agricultural production, computer vision techniques are being applied in many
fields, such as automation and precision agriculture. This paper concentrates on introducing the
basic concepts of computer vision techniques and its structure system; summing up the situation of
applying computer vision techniques in agricultural production and pointing out existing problems as

well as growing direction in the future.

Key words: Agricultural automation, computer vision techniques, image processing.

1. DAT VAN DE

Ky thuat thi giac may tinh 1la mét k§y
thuat méi xuét hién, da va dang phat trién
manh mé trén thé& giéi hién nay. Khai niém
vé thi giac may - Computer Vision - c6 lién
quan téi nhiéu nganh hoc va c6 nhiéu huéng
nghién ctu khac nhau. K& tit nhiing ndm 70
ctia thé ky 20 khi ma kha nang tinh toan ctaa
cac may tinh trd nén manh mé, né c6 thé giai
quyét duge nhiing cong viéc can t6i téc dd cao
nhu xti 1y c4c tap anh hay cac doan video thi
thi gidc may tinh dude nhic dén, nghién ctu
va phat trién cho dén ngay nay. Nhiing nam
gin day, ky thuat thi giac may tinh dugc

nghién ctu va tng dung rong khip trong
nhiéu linh vyc nhu céng nghiép, néng
nghiép, y hoc, quan suy...

Ky¥ thuat thi giac may tinh dugc nghién
ctiu ing dung trong san xuat néng nghiép tu
thap ky 80 cta thé& ky 20, cht yéu ding
trong giam dinh ching loai thuc vat, kiém
tra chét lugng san phdm va phan loai néng
san... Theo su phat trién cta cac thiét bi
phan cting, cic ky thuat phin mém may
tinh, ky thuat xt 1y anh cting phat trién rat
nhanh, nghién ctGu Gng dung k§ thuat thi
giac may tinh trong san xuit néng nghiép cé
nhiéu phat trién. Hién nay linh vuc nghién
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ng dung k¥ thuat thj giac may tinh trong san xuat néng nghiép

ctu nay dang 14 mét van dé néng héi ciia san
xuét néng nghiép, 6 mot s6 nudc phat trién
nhu Nhat Ban, M§... trong sdn xuit nodng
nghiép da ting budc ing dung hé théng thi
gidc may tinh, nhu quan 1y ching loai va
chat lugng tai nguyén ndéng nghiép, thu
nhan thoéng tin trang thai sinh trudng cua
cdy trong, tu dong hoa thu hoach nong san
phdm, nghién ctu bao vé thuc vat, kiém
dinh ch&t lugng nong san pham...

2. THI GIAC MAY TiNH

Thi gidc may tinh d6i khi con duge goi la
thi gidc bing may, la st dung camera thu
nhan hinh anh tu thuc t&, sau d6 st dung
may tinh ty dong phan tich anh. Qua d6
nhan biét cac d6i tugng, miéu ta canh vat
hodc tién hanh diéu khién hoat dong hé
théng theo mot s6 dii kién yéu ciu nao do.
Day la linh vyc khoa hoc va k§ thuat nghién
ctiu dung may tinh mé phdéng bé ngoai sinh
vat hodc cong nang thi giac vi mo.

Thi gidc may tinh 1a sy dan xen va két
hdp ctia nhiéu nganh hoc, lién quan téi
nhiéu linh vyc nhu toan hoc, quang hoc, tri
tué nhan tao, than kinh sinh vat hoc, tam ly
vat 1y hoc, khoa hoc may tinh, xtt 1y anh,
hiéu hinh anh, phan biét mau...

Thi gidc may tinh da c6 qua trinh phat
trién nghién ctu va tng dung 40 nam. Theo

May quay

su phat trién cta may tinh, k§ thuat xu ly
anh, ky thuat nhan dang, ly thuyét diéu
khién, tri tué nhén tao... thi gidc may tinh
dugde tng dung trong ngusi may, kiém tra do
ludng cong nghiép, phan biét vat thé, phan
tich hinh 4nh vé tinh, trg gitup chén doan y
hoc, do vé ban d5 hang khong va ky thuat
quan su... Phuong phap nghién ctu ciing tu
2D chuyén sang 3D, tit tuidn tu dén song
song, ti truc tiép dua vao tin hiéu thu nhan
qua xu ly tang thap t6i xu 1y tdng cao dua
vao dic trung, két cau, quan hé va tri thtc.

Cau tao hé thong thi giac may tinh thong
thuong duge biéu dién trén hinh 1. May quay
phim CCD (Charge-Coupled Device) c6 thé
ghi lai cac d6i tugng cAn nhan biét va phan
tich duéi dang hinh anh. V& ban chat, may
quay phim CCD 14 mdt cam bién quang dién,
thu nhan céc tin hiéu quang hoc phan anh d6i
tugng, béi canh réi chuyén thanh tin hiéu
dién dé ghi lai. B6 phan thu nhan hinh anh c6
thé hoat dong doc 1ap hoic duge gin truc tiép
trong may tinh & dang card thu nhan hinh
anh c6 thé chuyén tin hiéu dién cia may quay
phim thu nhan dudc thanh tin hiéu s6, s6 héa
hinh &nh, dé may tinh tién hanh xi ly cac
loai yéu cau. Hé thong chiéu sang cho phép
nang cao do chiéu sang phit hop hinh anh thu
nhan duge, lam 1¢i cho xti 1y va phan tich
hinh anh.

CCD l

bén
chiéu sang

May tinh

B0 phéan thu
nhan hinh anh

Hinh 1. CAu tao hé théng thi gidc may tinh
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3. UNG DUNG THI GIAC MAY TINH
TRONG NONG NGHIEP

3.1. fJ’ng dung trong chon giéng néng nghiép

Gidng cay trong 1a yé&u t6 cd ban ciia san
xuit néng nghiép, trong qua trinh san xuit
nodng nghiép né git vi tri rat quan trong. Khi
k§ thuat thi giac may tinh bat dau dugdc tng
dung trong san xuit néng nghiép, mot s6 nha
nghién cttu khoa hoc tién hanh nghién ctiu
tng dung k§ thuat thi giac may tinh trong
linh vuc gi6ng cay trong. Thuc tién chiing
minh, ap dung ky thuat thi gidc may tinh
thong qua lya chon thong s6 diic trung ngoai
hinh dé tién hanh phan loai va kiém tra chat
lugng hat giong mang lai hiéu qua rat cao.

Zayas va cs. (1985, 1986, 1989) st dung
hé théng thi gidc may tinh ti hinh anh cua
Ida mi 14y ra théng s& déc trung hinh thai
hoc, ting dung cac dac trung nay phan biét
giong lia mi va thanh phan khéong phai lia
mi. Ho st dung mot s6 tham s& hinh dang
nhu d6 dai, d6 réng, sy dinh huéng va chu
vi... @ miéu ta ngoai hinh ctia hat lda mi.

Liao cung cs. (1994) dé xuat st dung
may phén loai dung phuong phap mang than
kinh nhan tao. Ho tién hanh nhi phan héa
hinh anh, rdi don gian héa ching ra thanh
tin hiéu s6 mot chiéu miéu ta ngoai hinh hat
ngo, thong qua phan tich ngoai hinh hat ngé
chon ra théng s6 hinh thai, va chuyén téi bd
phan thuat toan hoc tap dé huén luyén nhan
dang hinh thai hat sau khi bi t& khéi bép.
Thuyc nghiém ching minh, v 720 hat ngb
duge dan phing khi phéan loai dé chinh xac
dat dén 99%, déi véi 720 hat ngd bi t& khoi
bép phén loai dat d6 chinh xac 96%.

3.2 Ung dung trong tu dong hoéa qua trinh
san xuit ngoai thyc dia
Truée day, trong cong viéc ngoai dong
rudng, ky thuat thi gidc may tinh dugc tng
dung cht y&u trong may néng nghiép hoic
nguci may néng nghiép hoat dong trong cac
linh vuc nhu gieo hat, giam sat tinh hinh

sinh trudng cla cdy trong, bén phan, phun
thudc tru sau, lam co dai, uom cay, chiét
canh va thu hoach...

3.2.1. Giam sdt tinh hinh sinh trudng cua
qudn thé cdy trong

Sinh trudng cay trong tién hanh trong
diéu kién cta quin thé, co ciu bién dong
quén thé hop 1i co ban 1a thu duge diéu kién
thuan l¢i nhat vé san lugng. Tu truéde dén
nay, viéc xac dinh tinh trang quin thé cay
trong, luén luén 14 vdn dé nan giai ma céc
chuyén gia néng nghiép va nhan vién quan
Iy sinh truéng hy vong gidi quyét. Phuong
phap do ludng truyén thong la théng qua
thiét lap diéu tra 14y mAu diém, tién hanh
diéu tra 18y miu diém trén cdy trong, cong
nhén ghi lai mAm, chéi, than, béng téng sd,
do dac dién tich 14, san lugng cdy trong, bang
mét do tinh hinh sinh trudng, dién mao, do
dong déu cta quan thé... Phuong phap do
ludng truyén théng nay con han ché khi cong
viéc c6 cuong do lao dong 16n, téc do diéu tra
cham, sai s6 16n, tinh thoi gian thuc thap,
ma hiu hét quan thé sinh trudng, dién mao,
khong gian két cdu dac trung biéu hién khé
¢6 thé dung s6 liéu mé ta. Do tinh chit thu
hoach ctia ciy mau, mét s& chi tiéu khé thuc
hién do dac lién tuc, tao nén théong tin khéng
day du vé quan thé cay trong.

Nhiing ngudi di tién phong trong nghién
ctiu linh vuc nay 1a Meyer va cs. (1987) da st
dung bién phap do luong khéng lam anh
hudng dén dén cay trong thong qua phuong
phap s6 héa cac hinh anh thu dudc cta cay
trong & cac giai doan khac nhau, qua d6 xay
dung dugc mé hinh sinh trudéng cua cay
trong. Tuy nhién, mé hinh nay con c¢6 nhudgc
diém 14 qua trinh quan sat khong lién tuc.
Kacira ciing cs. (2001) da nghién citu va ché&
tao thanh cong hé théng quan tric va diéu
khién tit xa cho phép tién hanh quan sat lién
tuc qua trinh sinh trudng cta cay tréng, hé
théng nay c6 kha ning lién tuc do cac théng
s6 nhu nhiét d6, d6 4m méi trudng, do 4m
cua d4t, d6 4m cua 14 cay, d6 chidu sang, toc
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do gi6..., qua dé6 xdy dung mé hinh sinh
trudng cua cdy tréng gan véi thuc t& hon.

Li Tiéu Cén cang cs. (2002) & Vién Khoa
hoc Nong nghiép Trung Qudc da nghién ctu
thanh cong “Hé théng chuyén gia
multimedia nhan thdc théng minh hinh anh
quan thé tiéu mach cao san”, tng dung
mang than kinh d6i v6i hinh anh quéin thé
tiéu mach tién hanh nhan thic va du doan,
thuc hién nhan thic nhanh trén tiéu mach
cht y&u déc trung quan thé.

3.2.2. Céng tdc phong trit séu bénh va cé hai

Trong qua trinh sinh trudng cta cay
tréng, viéc nim bét kip thdi tinh hinh phé hoai
cdy trong cta sau bénh va c6 hai d6i v6i san
Iugng cdy trong cé ¥ nghia rat quan trong.

Dua vao su khac biét gitia cb dai va cay
tréng c6 thé ap dung cac phuong phap nhu
phan tich mAu sic, hinh anh, dudng bién,
quang phé ... ciia déi tugng dé nhan biét
dugec c¢d dai va cay trong. Robert va cs.
(1998a, 1998b) tGng dung thi giac may tinh
trong nghién ctu ky thuat phan biét co dai
va cay trong dudc ting dung trong hé théng
may phun thuéc trit ¢ dai Detectspray, hé
théng may nay c6 kha ning phat hién va
diét c6 dai ngoai thuc dia dat dd chinh xéc
t61 hon 70%.

Trinh Gia Cudng va cs. (2001, 2004 va
2006) & Truong Dai hoc LAm nghiép Nam
Kinh da tng dung k¥ thuat thi giac may tinh
két hgp vé6i hé thong dinh vi GPS nghién ctiu
va ché& tao may phun thudc trtt siu chinh
xac. May da dugc dua vao san xuat va dat
dudc hiéu qua tuong ddi cao.

Thim T4 Nhué va Vu Tan Vin (2001)
tng dung k§ thuat thi gidc may tinh tién
hanh nghién cttu vé ky thuat tu dong tinh
toan bénh phén tring trong nha kinh. Viéc
chia nhé hinh anh bénh phén tring bang
phuong phap ctia Jonnhansen dua trén phép
toan chia nho ctia entropy. D61 véi anh sau
khi phan nhd , trén cac ving biéu hién bénh
céc tac gia da tinh toan dugc s6 lugng ca thé
trung phan trdng. Trén phién 14 ciung bi

330

bénh phén tring, ap dung phuong phap tinh
toan hinh thai hoc tién hanh phan i, két qua
thong ké thu duge 19 mau bénh. Truyc tiép
phan chia hinh anh dé tién hanh tinh toan
cé thé trang phan tring dat do chinh xac téi
91,99%. Nhung phép toan xii ly phan ly con
cAn phai cai tién, bdi vi k§ thuat nay cé budc
phat trién mang tinh kha thi trong linh vuc
nghién ctiu sinh thai, viéc nay cho phép cong
tac xac dinh va diéu tra s8 lugng quin thé
con trung nhdé bé ngoai déng rudng dudec
gidm thiéu rat nhiéu, déng thdi d6 chinh xac
dudgc nang cao ro rét.

Td Quy Li va cs. (2002) tién hanh
nghién ctu dua ra mau sic dic trung cua
hinh anh phién 14 trong canh tac ciy ca chua
sach khi chat dinh dudng thiéu hut, da dung
phuong phap biéu dé ty 16 phin tram thé
hién mau séc déc trung cta hinh dnh phién
la thiéu dinh dudng, déng thoi da tién hanh
loai bé mau nén tring caa hinh anh c6 thé
gay anh hudng nghién ctu, dung biéu db ti 16
phan tram thay thé& cac biéu dé théng
thudng c6 thé giai quyét su anh hudng caa
d6 to nho phién 14 d6i véi dic trung mau séc
dua ra trong qua trinh nghién ctu va xac
dinh viéc rat ra mau sfic cdy, ving nghién
ctiu nhu thé& nao. Phuong phap nay dua ra
dic trung mau séc lf tudng phan biét phién
14 ca chua thiéu chat dinh dudng dé chinh
xac trén 70%.

3.2.3. Tu dong héa thu hoach sin phdam

Ky thuat cam gidc bang may tinh dudc
tng dung trong tu dong héa thu hoach néng
san pham ti nhiing nam gita thap ky 80 cla
thé ky 20, gan day né la linh vic nghién ctiu
rat dugc chu y. Nam 1996, Zhang Shuhai va
Takahashi T. thong qua m6 hinh phéan biét
thuc hién kiém tra do ludng dinh vi qua tao,
tién t6i c6 thé tu dong hai tédo. Ho lgi dung
mét kiéu tinh toan dé thuc hién phéan biét
qua tao, tit hinh anh ban diu cta ciy tao
tién hanh loc va tim ra vi tri cla qua tao,
sau d6 thong qua tinh toan xac dinh hinh
dang hinh anh tucng quan cta dudong bién
dang qua téo.
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Trong linh vyc tu déong héa thu hoach
cam quit, Slaughter va Harrell (1989) dau
tién nghién cttu 1¢i dung théng tin vé d6 mau
va d6 sang ctia hinh anh chup dugc trong
diéu kién tu nhién ngoai phong thi nghiém
tién hanh dinh huéng tay co khi thu hoach
cam quit, thiét lap moé hinh phan loai lgi
dung thong tin mau séc hinh anh ti cay cam
quit nhan biét qua ctia né. May phan loai
nay t¥ hoan canh tu nhién ctia vuon cay
nhan biét qua cam quit c¢6 dd chinh xac 75%,
nhan biét tdm hinh qué c6 d6 sai s6 1a 6%,
toc do co ban c6 thé dap tng dugc yéu ciu
san xuat thuc té&, nhung do6 chinh xac tucng
dei thap.

Tai Trung Quéc, Chau Van Son va cs.
(1995) tng dung k¥ thuit cAm giac bing
may tinh tién hanh nhan biét ndm trong
may hai ndm. Hé thong nay chi yéu bao
g0m bing tai ndm, camera, tay hai may, cd
c&u khi dong phu ba bac tu do, hé théng diéu
khién tay may thu ndm va may tinh tao
thanh. Tay hai may do cé cdu khi déng phu
ba bac tu do cén ci vao thong tin cha hé
théng cam gidc bing may tinh cung cdp t6i
xac dinh vi tri. Cong tac ngit ndm do hé
théng diéu khién ngit ndm hoan thanh. Sau
khi tay hai may dén vi tri, 6ng hit cao su
ctia tay may nho vao ap luc khong khi hit
nidm vao hop. Hé théng cam giac bing may
tinh cung cdp cac thong tin phan loai can
thiét cho may hai ndm nhu kich thude, dién
tich va vi tri chinh x4c trung tdm ciy nidm
can thu hoach, ddm bao trong qua trinh hoat
dong ctia tay may binh thudng, tranh trudng
hgp do thong tin khong chinh xac tao thanh
sai léch hai ndm, lam hdéng ndm ho#c lam
téc 6ng hit ndm vao.

3.3. Ung dung trong phan loai va ché& bién
néng san pham
3.3.1. Phadn loai néng sdn pham

D6i véi kiém dinh va phan cidp phim
chét ctia nong san phan chu yéu 1gi dung k§

thuat cam gidc bing may tinh tién hanh
kiém tra do ludng khong ton hai, ding thong
s6 bé mit vat 1y néng san pham thu duge dé
tién hanh danh gia va phan cip chat lugng
nong san pham. 20 nam tré lai day, nghién
ctu kiém tra danh gid nong san phim chu
yéu tap trung trong linh vuc néng san phu
nhu hoa qua, rau mau.

Msrchant cung cs. (1998) dua vao ky
thuat thi gidc bing may tinh nghién ctu va
ché& tao thanh céng hé théng phan loai cu
khoai tay, hé théng nay mbi gidy c6 thé phan
loai 40 ct khoai tay.

Bang Ban va Uo6ng Mau Hoa (2002)
théng qua phan tich sy khong déng déu vé
cip d6 mau sic cta hoa qua, diung kich thuéc
phan dang cta cac sic d6 phan bd trén bé
mit hoa qua thanh dic trung tién hanh
phan cép, s6 liéu dic trung nay khong nhiing
xét dén diém dic tinh tinh gop clia cac sic
d6, ma con xét dén dic tinh khéng gian phan
bd séc dd, 1am mau séc phan cdp cang phu
hgp tinh hinh thuc t&. Ho d& dung kich thudc
phan dang cac sic d6 lam mAu xu ly, xay
dung mé hinh nhéan thtc mang than kinh
nhan tao. Thong qua qua trinh hoc tap huan
luyén cho mang than kinh nhéan tao, diing
120 mAu téo kiém tra, trong d6 qua loai
thugng hang 1a 30 qua, loai mot 30 qua, loai
hai 30 qua, cac loai khac 1a 30 qua, két qua
kiém tra nhan duge cac loai: loai thugng
hang 29 qua, loai mot 32 qua, loai hai 28
qua, céc loai khac 31 qua. Ty suat chinh xéc
cta viéc kiém tra, loai thugng hang 1a 96,7%,
loai mot 1a 93,8%, loai 2 1a 93,3%, cac loai
khac 1a 96,8%, binh quan ty suat chinh xac
14 95,2%, c6 thé thda man yéu cau thuc t& st
dung thi gidc may tinh phan cdp hoa qua
trong day chuyén san xudt.

Triéu Tinh va Ha Déng Kién (2001) khi
phan tich téng hop hinh thai cé ban trai cay,
da dé xudt dung 6 thong s§ dic trung biéu thi
hinh thai trai cay, tham khdo phuong phap
phan tich hinh théi dung dé phan biét hinh
dang trai cay, 10i dung mang than kinh nhén
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tao d61 véi hinh dang trai cay tién hanh nhan
thiic va phan cip, két qua biéu minh, st dung
tham s6 déc trung va k§ thuat nhan biét hinh
dang trai cay, thi gidc may tinh va phan cip
nhén tao binh quén c¢6 d6 chinh xac la 93%
tré 1én. Ninh Ky Phong va cs. (2001) 1gi dung
phuong phap tinh toan hinh anh hinh thai
hoc thuc hién d6i véi su thiéu hut dang tron
trai cdy va kiém tra do ludng hinh dang, khi
thuc nghiém phéat hién, néu coi san pham loai
thugng hang va loai mo6t 1a mot loai, con san
phém loai hai va cac loai khac 14 mot loai, thi
do6 chinh x4c khi phéan cap dat téi 94,5%.

D6 chin cha qua ca chua va dic trung
mau sic bén ngoai c6 méi quan hé mat thiét,
cho nén mau séc bén ngoai cia qua ca chua
da trd thanh mét chi tiéu trong yéu cia danh
gia phdm chdt ca chua. Truong Trudng Loi
va cs. (2001) dung hé théng thi gidc bing
may tinh thu thap hinh anh qué ca chua,
sau d6 chuyén déi tit hé théng mau RBG
(Red-Blue-Green) sang hé théng HIS (Hue-
Saturation-Illumination), thong qua gia tri
sdc do H dé dé ra mAu séc dic trung cta bé
mit qua ca chua, chon diung phuong phap di
truyén nhiéu 16p trong mang than kinh nhan
tao thuc hién tu dong phan biét d6 chin cta
qua ca chua. Két qua thuc nghiém cho thay
st dung dung phuong phap trén do chinh
xac dat khi phan loai d&n 94%.

Truong Thu Tué va cs. (2002) thiét ké hé
théng kiém tra danh gia phan loai hinh anh
tdo, dao... théong qua thanh lap kho luu tri
hinh anh va hé théng phan tich cdc moéi
tuong quan cho phép phan loai chinh xéac
pham ch4t noéng san phadm nhu mau sic bén
ngoai, hinh dang, cac thidu sét,... St dung
hé thong nay, tién hanh phan cap 100 qua
tao, k&t qua phan loai c6 @6 chinh xac dat
dén 96%. DGi véi cac loai néng phu phim
khéc cling ¢6 thé thong qua thanh 1ap kho di
liéu hinh anh mAu, tién hanh téng hop phan
tich cac thong tin va phan doan, thuc hién
d6i kiém tra danh gia phan loai véi cac loai
néng san pham khac nhau.
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3.3.2. Ché bién néng sin pham

Tu truéc dén nay, tu dong danh gia
pham chét va khong ché phan héi luén luon
14 van dé quan trong khé ma thuc hién trong
viéc ty dong héa hoan toan ché& bién nong
san phdm. Cung v6i su phat trién cta ky
thuat thi gidec may tinh, con ngudi da bét
d4u tim cach ting dung k¥ thuat thi giac may
tinh trong tu déng hoéa ché& bién néng san
phém.

McConnell va Blau (1995) nghién ctiu st
dung ky thuat thi giac bing may tinh, tién
hanh do sfc 46 mau séc ctia san pham, cin
ct vao d6 dé diéu khién qua trinh sdy va
nuéng thuc phdm dam bao chat lugng, dat
hiéu qua cao.

4. KET LUAN

Thi giac bdng may tinh tGng dung trong
san xuat cd khi néng nghiép da thu nhan
dudge nhiing buée tién 16n, nhung do 1i luan
thi giac, phuong phap phan tich hinh anh va
diéu kién vé thiét bi phan cting c6 giéi han,
viéc nghién ctu Gng dung thi gidc may tinh
trong co khi ndéng nghiép con cha yéu trong
giai doan thit nghiém. Nhung ciung véi su
phét trién caa li thuyét thi giac may tinh, ky
thuat xi ly may tinh va ky thuat tu dong
héa, rat nhiéu van dé tén tai da dugdc giai
quyét.

Ung dung cta ky thuat thi giac may tinh
s& gop phan nang cao tinh ning va trinh dé co
khi néng nghiép, dua cd khi ndéng nghiép tiing
budc phat trién hudéng t6i hién dai héa, tu
dong hoéa, thong minh héa, day ciing chinh la
yéu cAu phai c6 ciia san xudt ndng nghiép
chinh xéac, hiéu qua.

Cho du hién nay ¢ cac nude phat trién
linh vuc tGng dung thi giac may tinh vao
trong san xuidt néng nghiép da dugc tién
hanh nghién c@u khéng it, nhung van con
nhiéu van dé ky thuat con chua gidi quyét,
can tiép tuc di sau nghién ctu. C6 thé ké ra
mot s& dinh huéng nghién ctu nhu:
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Phat trién ky thuat nhan dang chinh
xAac cay trong, cd dai trén dong rudng thuc té,
dé ting dung trong may tu déng phun thudc
trir sau, tri co dai.

Trong linh vuc tu dong héa kiém tra
phan loai néng san pham, hién nay hau hét
cdc nghién ctu déu la nghién c@u cac doi
tugng & trang thai tinh, do d6 hiéu qua con
thap. Lam thé nao dé trong diéu kién lam
viéc dong & téc d6 cao c6 thé thu nhan duge
hinh anh cta sdn phidm va ti€n hanh phan
tich, cén ci vao két qua phan tich tién hanh
phan loai san pham chinh 14 vén dé can dugc
chu trong nghién ctu.
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