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ABSTRACT

Recently, the non-destructive measurement methods for analyzing and
evaluating fruits such as using sound, slight impact method, image
analysis have gained much interest from the scientific community. Among
them, non-destructive fruit analysis using slight impact method showed
feasibility and strong progression. This study aims at reviewing, analyzing
and evaluating experiments in which slight impact method has been used
in order to make a clear and sufficient basis for analyzing the physical
properties of mangoes using this method. Experimental results show that
the mango firmness could be measured using slight impact method. This
sets a pathway for building an automatic mango sorting system to provide
information for storage, transportation, and consumption of mangoes.

TOM TAT

Cdc phirong phdp do lwong khong phd hity ding dé phan tich danh gia trai
cdy nhiw ém thanh, va ddp nhe, phan tich hinh anh dwoc cong dong khoa
hoc quan tam va nghién ciru trong thoi gian gan ddy. Trong sé d6, phin
tich khong pha huy trai cday theo phuwong phap va dap nhe co tinh kha thi
va ké thira cao. Nghién citu nay nham tong hop, phdn tich, danh gia cdc
thi nghiém da iing dung phuong phdp va ddp nhe, tir do dua ra co so ré
rang day di dé phan tich co tinh xodi bang phwong phdap nay. Két qua
thue nghiém cho thdy phwong phdp va ddp nhe hoan toan cé thé ding aé
do dj cimg ciia trdi xodi. Pdy la co s¢ cho viéc xdy dung mot hé thong
phan logi tw dong phuc vu cho viéc cung cdp thong tin cho vin dé ton tri,
van chuyén hay tiéu thu logi trdi cdy nay.

1 GIOI THIEU

danh gi4 chéat luong cia trai cdy dya trén hai

Chat luong cua cac loai trai cdy va rau qua
thuong dwoc danh gia dwa trén cac thanh phan hoa
hoc hoac cac dac tinh vat Iy hay mét sy Kkét hop cua
ca hai yéu t6. Tuy nhién, thudc tinh dwoc quan tim
b6i nguoi tiéu ding 1a miu ma va chit luong cia
san pham. Vi vdy, danh gi4 chat luong nong san
luén duge quan tdm va dau tu nghién ciu dé dap
mg nhu cu cta nguoi tiéu ding dong thoi ting
hiéu qua kinh t& cho nha san xuét. Cac nghién ctru
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phuong phap phéan tich chinh 1a phan tich pha huy
va phan tich khong pha huy. Phuong phap phan
tich khong pha hay phd bién theo hai hudng: va
dap va am thanh. Trong d6, phuong phap va dap su
dung mot ) k¥ thuét khac nhau nhu tha roi trai va
dap 1én cam bién luc, va dap trai v6i khdi luong
thap hay va déap theo mo hinh con lic don.

Trong nhitng nim gan day, nho sy phat trién
trong ki thuat cdm bién - do ludng nén cac nghién
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ctru danh gia chét luong dat nhiéu thanh tyu 16n,
tham chi da phat trién thiét bi phan loai trong
thuong mai. Tuy nhién, cac cong trinh nghién ctru
nay chii yéu ¢ cac nude phat trién va cac hé théng
phén loai nhu thé chua xuét hién & Viét Nam do
chi phi dau tur 16n.

Duva trén nhiing thanh cong cua cac cong trinh
nghién ciru trude d6 va gan day nhét 1a nghién ctru
kha thanh cong cua cua Lien va ctv. (2009, 2013)
trong nghién ctru d6 sin chéc cia ca chua va 6i véi
hiéu qua phén loai cao (84.21%), dé tai ciing s&
budc du ap dung phuong phap tha roi dé danh gia
do chin trén d01 tuong xo0di cat d& phuc vu cho
nghién ctru vé& dénh gia chat luong va bao quan
sau thu hoach cho xoai noi riéng va dua ra céc
nguyén 1y vé phén loai chét lugng cia céc loai trai
cay noi chung.

2 NOIDUNG NGHIEN CUU
2.1 Hg thong cic phwong phip va dap

2.1.1 Phwong phap tha roi va ddp lén cam
bien lyc

Mb hinh gdm mét co cu gitr qua bang khi nén,
mot loadcell, may phat, dao dong nghiém va may
tinh (Hinh 1). Trai dwoc giit nho lyc hut tir co cau
huat chan khong va dugc tha ra dé roi ty do xudng
loadcell tir mot d6 cao rat nhé (vai mm) duoc dinh
san. Loadcell s& tao ra tin hiéu twong tu, tin hiéu
nay duoc khuéch dai va s6 hod boi may phat trude
khi dugc truyén vé may tinh va xem trén dao dong
nghi¢m. Dt liéu sau do s€ dugc phan tich va xu ly
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tinh toan trén may tinh.

Phuong phap xac dinh chi s sin chic cua trai
qua ty s6 F/t dugc Delwiche (1987) dua ra (trong
d6 F 1a bién d6 dinh cda lyc va dap tdi da, t 12 thoi
gian dé dat duoc luc va déap téi da d6) va ap dung
phuong phap nay vao phan loai dao (Delwiche va
ctv., 1987). Chen cho rang lyc va dap 1a mot ham
phu thudc vao khéi lugng va ban kinh cong cua
trai, vi vdy dao dong cac thong sb nay anh huong
rat nhidu dén két qua do, ngoai ra d6 trudng thanh
cia trai ciing phu thudc vao khdi lwong (De
Ketelaere va ctv., 2006), vi vay trong thi nghiém
nay Lien va ctv. (2009) da phat trién phuong phap
nay bang thi nghiém do d6 sin chic cua trai ca
chua (Hinh 1). Trong thi nghiém nay, Lien va ctv
chi ra rang dbi véi diéu kién phan loai truc tiép thi
chi can sir dung ba thong s6 Cs, Ce, t.! (Hinh 2) dé
khao sat kha ning phan loai trai, két qua phan loai
dat 79,2 %. Nam 2010, Rangi va ctv phat trién hé
thong bang tai phan loai trai Kiwi dua trén thi
nghiém cua Lien va ctv. (2009) véi d6 chinh xac
dat 82,3 %. Nam 2013, Lien va ctv tiép tuc thuc
hién thi nghiém theo mé hinh thi nghiém nam 2009
trén trai 6i va thong s6 dugc ding dé danh gia la

Coiz = (Fpi-F)/(tp12)', Cerp = (Fpi-Fpo)/AC,
Cpwiz = CPL2/w, CWVI2 = C, o/w3 (Hinh 3), két qua
phén loai dat 84,21%.

Ngoai ra, thi nghiém nay ciing dugc nhiéu nha
nghién ctu thyc hién trén nhiéu loai trai cay khac
nhau: do do sin chic cua trai nhu xoai (Hahn,
2004).
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Hinh 1: Trai dugec giir bang thiét bi hit chin khong, sau d6 dwoc tha roi tu do xudng loadcell tir dd
cao dugc xac dinh (Lien va ctv., 2009)
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Hinh 2: Biéu dé thé hién dap vng lwe va dap theo thoi gian (Lien va ctv., 2009)
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Hinh 3: Biéu dd thé hién dap wng luc va dip theo thoi gian (Lien va ctv., 2013)

2.1.2  Phwong phap va dap voi khoi luong thap

Phuong phap va dap voi khoi luong thap duoc
mo hinh hoa bdi mot hé gém mdt qua ciu cling va
déap 1én mot qua cau cao su. Trong mot qua trinh va
dap nhu vay, dap tng dong cia vat va dap 1a mot

4
—ELE2
5 2.3/5, mlm2 3/5 3
—(f vo)~ T ( ) 5

ham theo mé-dun dan hdi, hé sé Poision cia qua
cau dan hdi, khéi lugng, ban kinh cong, van tbc
cua hai vat. Dya trén li thuyet nghién ciru vé& mo
hinh dan hdi cta hai qua ciu cao su Timosenko va
Goodier (1951), luc va dap dugc mo ta nhu sau:

2/5

(M

mi+m2’ | E21- )+ EN1- 1)

Véi F: 1a lyc va dap 1én moi vat, vo: van tbc cla
hai vat, m;: kh01 luong cua qua cau my: khoi
luong, wi : Hé s6 Poisson cta qua cau va dap, p :
He s6 poisson cua trai, Ei: Module dan hoi ciia qua
cau va dap, Ex: Mo-dun dan hdi cua trai, R;: ban
kinh dudng cong tai diém tlep xic cla qua cau, Ry:
ban kinh cong tai diém tiép xuc cia trai, vo=v, tai
va dap tinh (v>=0).

)
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1/5
R1.R2
R1+ R2

Cong thirc cudi cung dé do gia tri san chic cua
trai Chen va ctv. (1996):
Alt= O.68.F.v0 /D.ml

2)

Trong d6 A, t 1an luot 1a gia toc va thoi gian
va dap.

Hodc
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' Cong thte tinh module dan héi E (chi sé sin Dé’kiém ching su tuong quan gitra E (chi 5O
chac): san chdc) va gia toc. Chen va ctv (1996) dua ra mo

0.5 hinh thi nghiém do san chic cua trai (Hinh 4).

E—3F(1_'u2) R1+R2
4 pld R R,
(MPa) (4)

Electromagnet

Accelerometer L I

Impacting head —
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Hinh 4: M6 hinh thi nghiém va dép khéi lwgng thiap (Chen va ctv., 1996)

Qua thi nghiém nay ctia Chen két luan ring do Chen va ctv. (2000) thanh mot hé thdng phan loai

san chéc E c6 mbi quan hé 16n dén chi sé gia toc A. trai dat 88% va dugc dung dé thuong mai. Ngoai

) o o . . ra, phuong phap nay con dugc st dung phan loai

i Q‘}? Vthl nghl@l? cach’ tinh Chlx S0 sanAchvac, thfly tdo (Salvadores va ctv., 2000), Chen va Ruiz-

vi phai ap dung cong thirc (4) dé tinh do san chac, Altisent (1996) da phat trién mdi “lateral impact
ta c6 thé dung cong thiic (3) dé xac dinh do san sensor”.

chéc cua trai théng qua gia toc. Viée do dac gia tri

san chdc cua trai s& don gian hon khi ta chi can 2.1.3 Phuong phap va dap theo mo hinh con

dung cam bién gia toc dé thuc hién cong viéc nay. lac don

Viéc chon khdi lugng va dap cang nhé sé& gitp cho Phuong phap va dap theo mé hinh con lic don
viéc do dac hiéu qua hon va it 1am hu hai dén trai dugc dua ra du tién boi Mohsenin (1970) (Hinh
(Chen va ctv., 1996). 5). Theo Mohsenin, d¢ sin chic cia trai tuong

Dua trén co s& 1§ thuyét trén, Chen va ctv quan dén hé s6 phan hdi dugc tinh theo cong thirc:

(2000) phat trién thanh mot thiét bi cam tay dé sin(a / 2)
danh gia d¢ san chac cua trai khi ngay trai con trén e=——-— (5)
cdy. Sau d6, Garcia Ramos va ctv. (2003) di phat sin(f/2)

trién hé thong va dap canh bén dua trén thiét bi cua Trong d6, o 1 goc sau khi va ddp, B 13 goc

trude khi va dép.
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2.2 Budc diu thir nghiém phwong phap tha
roi va dap 1én cam bién lyc

2.2.1 Xdy dung mo hinh thuc nghiém va mé ta
thi nghiém

Thi nghiém duoc xay dung dua trén thi nghiém
ctia Lien vd ctv nam 2013 trén trai 6i, két qua phan
loai dat 84,21 %. Phuong phéap tha roi va dap 1én
cam bién lyc: M6 hinh (Hinh 6) gdm mét co cau
co khi gitt qua dugc diéu khién théng qua may
tinh, mot loadcell, mot card thu thagp NI DAQ
6024E va mot mdy tinh. Trai dugc gilt nhd co chu
co khi va duoc tha ra dé roi tu do xudng loadcell tir
mdt dd cao rat nho (vai mm) dugc dinh sin.
Loadcell s€ tao ra tin hi¢u tuwong tu, tin hi€u nay
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dugc khuéch dai va sé hoa boi card thu thap dir
liéu NI DAQ 6024E truée khi dwoc truyén vé may
tinh. Chi sb do ciing cua trai duogc tinh toan dua
trén cong thirc: Cpwi,2= (Fp1-Fyp2)/(tp1,2w ) (Hinh 3).

Hinh 6: M6 hinh thuc nghiém

2.2.2 Bo tri thi nghiém
Tién hanh thi nghiém:

Xoai dugc mua tai chg, duge danh sb tir 1 dén
30, phan lam hai mat. Méat xoai dung dé lam thi
nghiém va dap dugc danh diu chit A. Mt con lai
dung dé thi nghiém nén pha huy. Loat 30 trai xoai
dugc thuc hién 3 14n thi nghiém va dap d6i véi mbi
trai. Ngay thtr nhat thuc hién lay két qua ca 30 trai
x0di chia 5 nhom (Hinh 7) dua trén thong s6 Cpwis .

Chi sb Cpw1,2 cla loat 30 trai xoai
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Hinh 7: Biéu do sap xép 30 trai theo thir tw ting dan ciia thong so Cpwi,2

Sau @6, tr 5 nhém da chia chon ra 3 nhém co
gi4 tri cach nhau nhiéu nhat dé tiép tuc lam thi
nghiém cho cac ngay tiép theo (viée liy ra 3 nhom
dau, gitra, va cudi hoan toan bang chu quan nhdm

79

tao su khac bi€t rd nét ma khong anh hudng gi dén
qua trinh nghién ctru). Ngdy thtr hai, tiép tuc lay
két qua v6i 3 nhom da loc ra dé xem tmg véi moi
nhém c6 miu trai nao thay d6i nhiéu thi loai bo, sb
méu dugc chon trong 3 nhém d6 phai co it nhét hai
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mau. Ngay thir ba, st dung mot miu dem thi
nghiém va dap mau con lai ctia nhoém dem kiém tra
bang phuong phap pha huy, dé kiém tra kha ning
phén loai cia phuong phap va dap. Thuc hién
twong ty voi hai nhom con lai.

3 KET QUA VA THAO LUAN

Ngay thir nhat thyc hién 1ay két qua ca 30 trai
xodi thu duge 5 nhém dya trén théng s6 Cpwin
Béang 1. Tir 5 nhém da chia, chon 3 nhom cé gia tri
cach nhau nhiéu nhit nhém 1 gdm cac mau 5, 6,
16, 27 o gia tri tir 5,9 dén 6,2, nhom 2 gdm cac
mau 8, 28, 9, 4 co gia tri tir 6,6 dén 7,01, nhoém 3
gbm cac mau 10, 3, 21, 19 ¢o gia tri tir 7,53 tro 1én.

Ngdy thtr hai, tiép tuc lay két qua v6i 3 nhém
trén dé xem tmg véi mdi nhom c¢6 mau trai nao
thay ddi nhiéu thi loai bo. Két qua nhan dugc nhu
sau: nhém 1 gdm miu 5 va mau 6, nhom 2 gdom
mau 8 va mau 28, nhom 3 gdm mau 10 va mau 21
Béng 2.
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Bang 1: Chia 5 nhém theo thong s6 Cpwi.2

Nhom S6 luong Thong s6 Cpw1.2
1 2 5,63 -591
2 4 6,06 — 6,34
3 8 6,6 —7,01
4 7 7,2-1745
5 9 7,53 -8,7

Béang 2: Két qua phan loai ra 3 nhom dé thi
nghiém nén pha hiy

Nhém Miu Théng s6 Cpwi
1 5,6 596,23
2 8,28 6,96 — 7,01
3 10,21 7,53 17,56

Sau 2 ngay tién hanh trén 30 trai xoai, ta thu
dugc 3 nhom nhu Bang 2. Qua danh gia cam quan
nhan thdy ring nhom 1 1a nhom xoai song, nhom 2,
3 la nhom xoai chin. Déap ting luc cuia ba nhom trén
duoc mo ta & Hinh 8.
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Hinh 8: Biéu dé dap ung luc ciia ba nhom xoai da phan loai

Chi sé Cpw1,2 cla 3 nhém

Tri s Trai g

Tri 8
Tén trai

Trai 28 Trai 10 Trai 21

Hinh 9: Biéu dd so sanh thong s6 d chin ciia ba nhém
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Ba nhom trén duoc chop ra dé kiém tra béng
phuong phap nén pha hiy dé kiém chirng kha ning
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qua chi sé sin chic E dugc tinh bang cong thirc
sau:

phan loai cua phuong phap va dép. Nén pha huy 0.5
bang may nén don truc, tbc d6 nén 1a 6 mm/phut. 3 F(- ﬂ2) R +R,
Dung cu dé 1dy mau xoai 1a mot thanh inox h113h 4 15 2R 6)
try rong c6 duong kinh 1a 1,4 cm, d6 cao ciia mau D 172
duoc chon la 1 cm. B0 chin cua trai dugc xac dinh
12
10 / '
8
Z 6 / ——Nhoém 1
© ) ——Nhom 2
g, ,
- / Nhém 3
2
/_v =
O _
5 D 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
Bién dang (mm)
Hinh 10: Biéu d thé hién dd sin chic ciia trai bang nén pha hiy
4 KET LUAN tomato maturity Journal of Food

Sau khi phan loai bang phuong phap thi nghiém
va dap va kiém ching bang phuong phép nén pha
huy, nhém 1 1a nhém xoai séng nhom 2, 3 1a nhom
x0ai chin. Qua d6 két luan rang két qua tir thong sd
Cpwi2 cho thdy khi ning phan loai ctia phuong
phap tha roi va dap véi mo hinh thi nghiém Hinh 6,
¢6 thé phén loai x0ai thanh hai nhom 1a nhém xoai
song va nhom xoai chin, théng sb Cpwi2 ciia nhom
x0ai song tir 5,9 dén 6,23, nhém xoai chin tir 6,96
dén 7,56.

Phuorng phap va dap nhe chi ra duge sy khac
biét giita xoai song va chin. Dé phan loai nhleu
mirc d6 hon con phai nghién ctru nhidu thong sd
khéac nhu d¢ cao tha roi va dap, vi tri va dap cua
trai 1én bé mit cam bién, phuong thirc giir trai va
tha roi. Nhiing viéc nay sé duoc thyc hién tiép
trong cac nghién ctru tiép theo ctia nhom.
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