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TOM TAT

Nghién ctu nay tap trung phan tich hé ca hoc clia ca cdu go vo qua sau riéng phuc vu xudt khau.
Trong quy trinh xudt khau sau riéng & nudc ta, cd mét khau khi thu hoach la ngusi thg chuyén
g6 vo qua sau rieng dé biét qua do da gia hay chua dé cdt. Ung dung mot khau khac nta la sau
khi dua lén day chuyén dé chuyén thanh 16 xuét khdu thi can can dé phan loai va mudén cho chat
luong t6t hon, ching ta kiém tra double-check” bang phuong phap gé vao vo qud dé nhan biét
no con bao nhiéu ngay nira chin. Phan do 1a nhiém vu ctia thuat toan phan loai. Tuy nhién, dé dap
Ung dugc thai gian clia day chuyén thi hé co hoc can thiét ké mot cach hiéu qua. Phan tich dugc
khong gian hoat dong, thai gian dép Ung cho qué trinh gb dé viéc truyén di liéu dugc dong bo
trong cac khau clia ca hé théng. Toan bo chu trinh kéo dai 2s va thoi gian dép tng nhém tinh todn
dugc la 1.3s. Quy dao clia dau go la mot cung tron trong khong gian hai chiéu dugc toa do hoa.
Phan tich dong hoc dé tir d6 ta nhan dugc két qua chinh xac clia cac khau trong hé co. Nén tang
toan hoc st dung cac phuong trinh lién két va gidi cac phuong trinh ham ta nhan dugc nhirng ham

toan hoc ho trg trong phan tich.

Tu khoa: co cdu go, ddng hoc, gb qua sau riéng, nghiém ham, phuong trinh lién két

GIGI THIEU

Séu riéng khong chi mang lai lgi nhuan kinh t& cao
trong xudt khiu trai cay & Viét Nam ma con 1 trai
cay ua thich & khu vic Déng Nam A va thé gidi, véi
huong vi thom ngon dic '[rung1 va ham lugng gia tri
dinh dudng cao.? Thit khong sai néu ta goi sdu riéng
la vua ctia céc loai qua. 3

Trong xudt khiu thi siu riéng gip mot trd ngai 1a trai
non hay chua chin ma dugc dua sang dén noi, né ¢
kha nang khong bao gid chin. Vi thé né cin dat mot
d0 chin nhat dinh trudc khi xuat khiu. Tuy nhién, vin
chua c6 mot phuong phép cu thé nao du stic thuyét
phuc chiing minh la sau riéng dat d¢ chin thich hgp
khi xudt kh&u sang cac nudc.* Chiing ta van dya trén
kinh nghiém ctia ngudi gd ma chua c6 mot co cau go
thay thé stic ngudi, cang chua cé mot hé thong danh
gid d§ chin trong moi trudng cong nghiép. Tu dé,
nhém nghién ctiu st dung phuong phap go va phan
tich ph6 am thanh d€ danh gia d¢ chin qua sdu riéng.
Va mot trong nhiing khiu quan trong cia hé thdng
d6 chinh 14 thiét ké mot hé co dé€ go vo qua sdu riéng
trong hé thong tu dong cho hoan thanh nhiing 16 di
xudt khiu.

Nguyén Minh Hoa va cong sy > da thiét ké mét may gé
theo nguyén ly bia cam Leonardo da Vinci nham go
va thu dm céc tin hiéu 4m thanh tu viéc go qua dtia sap
dé phan loai chung dya trén thuét todn SVM va KNN

trong phén loai duia cé sap va khong c6 sap. Ung dung
tay bua go trong khi bang chuyén hoat ddng vé6i van
t6c khong déi thi viéc tinh todn cdc nghiém ham todn
hoc ctia tiing khau trong hé co 1a cn thiét d€ mang
dén do chinh xéc cao, cling nhu tinh dong b trong
hé théng. Vat liéu cho ddu g6 cing cn phai luu y.
Chung ta c6 thé chon vat liéu bing gd, nhya hay inox
mién sao trong tit ca tap di liéu thu 4m dugc phai go
cung mot loai dau g6 thi tap 4m dugc xti 1y sé ddng tin
cay.

Bdi tinh méi ctia nghién cttu nén nhém dé xudt thiét
ké may go phu hgp véi viéc tich hé vao hé théng danh
gid d6 chin qua siu riéng phuc vu xudt khéu vé sau.
Hé co g6 dugc hoat dong nhd ngudn ning lugng cung
cdp cho dong co budc d€ kéo hé hoat dong. Dong co
budc dugce st dung nhd khé nidng cung cdp momen
x04n khd déu, va yéu t6 dong bd ctia né phu hgp véi
hé co.

Nhoém stt dung phuong trinh lién két vector d€ dan
ra cac quan hé todn hoc phu thudc ham goc quay ban
dau cua dong co theo thai gian. Cé thé két hop st
dung dinh Iy vin t6¢c mot diém bat ky thudc vat rén. ©
Trén co s& phén tich hé toa do hinh hoc véi hé quy
chiéu toan cuc va hé quy chiéu cuc bd” ctia hé co, vé6i
nhiing nghiém ham giai dugc, nhém c6 thém nhiing
y tudng phat trién mo hinh vé sau. Cang boi day la bai
nghién ctiu dau tién vé viéc go qua siu riéng dé thiét
ké mot hé thong go co khi tich hgp vao hé thong danh

Trich dan bai bao nay: Tudn Nghia N, Bic Thing D, Viét Hong T. Thiét ké co cidu gb trong hé théng
phan loai sau riéng phuc vu xuat khau. Sci. Tech. Dev. J. - Eng. Tech. 2025; 8(3):2623-2630.
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gid d6 chin véi thuat todn xay dung trén mo hinh xt ly
phd 4m thanh, vi thé, muc tiéu ctia bai nghién ctiu nay
gom thiét ké mo hinh 3D, gidi cdc nghiém ham todn
hoc va mé phong cho dau go va khép ¢ viing khong
gian hoat dong 16n, mo6 phong thoi gian dap ting véi
thai gian hé thong da dugc tinh todn ti trudcla 2 s.
Cac thi nghiém thu 4m thanh chi ra rdng khoang cach
gitia dau go va vo qua khoang 25 cm dén 50 cm thi két
qué nh4n dang hon 90%. Cac tiéu chi cin dat vé do
chinh x4c, d6 6n dinh va do bén.

Nhoém mong muén trong tuong lai tiép tuc t6i uu héa
hé théng va thiét ké hé co gon hon, cing nhu tinh
todn sdu hon dong hoc va dong luc hoc d€ nhan dugc
cach ting dung phén tich &m thanh chinh x4dc hon cho
viéc x4y dung thuat toan. Tu do, ting tinh chinh xac
hon nita cho ddnh gid d¢ chin qua sau riéng trong xuit
khiu.

Hinh 1: M6 hinh hinh hoc (trai) va moé hinh 3D (phai)

Bang 1: Théng sé hinh hoc cta hé co

Ky hiéu Gid tri Pon vi
L 0,7 m
L 0,4 m
I3 0,4 m
Iy 0,6 m
Is 0,2 m
ap 1 m
a 0,85 m
as 0,35 m
as 0,25 m
as 0,2 m
r 0,05 m

PHUGONG PHAP NGHIEN CU'U THIET
KE

M6 hinh hinh hoc

Nhom dé xuidt mo hinh hinh hoc va ban thiét ké 3D
cho hé co gd biéu dién nhu Hinh 1. Co ciu gom c6
phan than chinh véi hai tru diing, mot tru dong vai tro
thiét yéu nhu gid d6 cho don bdy quay quanh khép D
va tru con lai chi d6ng vai trod chiia dém dé béng cao
su cho thanh DE khi va vao. Bo phin dé€ c6 tac dung
giti viing hé. Chiéu dai try chinh 1a a, chiéu dai tru
dd 1a ay. Céc tru cao thyc t€ d€ thich tng véi bang
tai, bang tai nhom thiét ké da cao 0,85 m, két hop véi
chiéu cao ctia qua sau riéng (khoang 0,15 m dén 0,3
m) nifta ma ching ta sé dua ra thong s6 hinh hoc hop
ly. Trén than tru chinh ¢ khép quay A cach mit dét
la as. Cac khép A, B, C va D ¢6 thé tu xoay. Thanh
AB dai 4, thanh BC dai /3, thanh CDE 1a moét thanh
thidng chia hai doan CD 1a /; va DE 1a /;. H4u hét cac
bd phén co ciu lam bang nhom, phan dau go E dang
ban ciu lam bang inox. TAm truc quay dong co dugc
dinh vi cdch mit dit doan a3 va cach tru chinh doan
ay. Thanh O K dai /s n6i v6i mot thanh dang tru d
c6 ban kinh la r, thanh dang tru d6 vuong goc véi mat
phing ta dang xét trén Hinh 1(trdi). D3t hé truc toa
do toan cuc gin véi dit la OXYZ va hé truc toa do
cuc bo gén véi dong co 12 Ojxyz nhu hinh. D€ don
gian, hé nay ta hoan toan c6 thé gidi quyét trén hinh
hoc phing. Hé nay c6 mot béc tu do, ta goi géc quay
quanh truc dong co ¢ la ham phu thu¢c thoi gian. Cac
nghiém ham ctia bai todn sé dan theo ham ¢ (t) nay.
Cac thong s6 hinh hoc dugc cho trong Bang 1. Goc
9(0;13) sé phu thudc ham ¢ (1).

Nhoém lya chon mé hinh dong nhu Hinh 1 béi vi cdn
két noi voi bang tai vn chuyén qua sau riéng dén dé
0. Thong s6 hinh hoc ctia bing tdi din dén chiéu cao
can dat cho co ciu g6. Hon thé, dong co cin thiét ké
khong qué cao d€ dé 1ap dit va gidm bét tiéng 6n nén
thanh K méi tdc dong vao thanh AB thay vi CD.
Nguyén ly hoat dong ctia hé thong nay dugc dién ta
nhu sau. Ban ddu hé¢ ding yén & vi tri thanh 01K
trung véi truc Oyy, tlic goc quay ban ddu cta dong co
¢@o =0. Dong co dugc truyén nang lugng, tao mot mo
men M lam quay truc dong co, kéo theo thanh O K
quay, lam tryc tru néi cting véi thanh O K (song song
truc Oz) quay tac dongl1én thanh AB, sau d6 kéo thanh
AB quay quanh khép A, kéo cac thanh BC, CDE quay
theo bdi cac khdp quay B, C va D lam ning dau cdng
tac E 1én cao. Khi géc quay ¢ quay dén mot vi tri nao
d6 thi tru d khong con tac ddng lén thanh AB niia, dau
E sé do trong truong kéo roi xuéng va cham vao vo
qua sdu riéng nhu tinh todn trudc vi tri qua dén trén
bang tai. Tai thoi diém do ta goi 1a thoi gian chuyén
d6i 1.4 ma ta cin tinh todn va m6 phong dé tim ra no.
Sau khi quay tron vong thi hé thong sé dugc kéo vé vi
tri ban dau dé€ tiép tuc thuc hién chu trinh sau.
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Co'sd toan hoc

Nghién ctiu nay sé tap trung giai cdc phuong trinh lién
két d€ tim ra cdc nghiém ham quan trong ctia hé ching
han nhu g6 quay ctia thanh AB, quy dao diém B va dau
cong tac E ciing véi tim ra dugc thai gian chuyén déi.
V6i phuong phap dua trén yéu t6 dong hoc ctia hé dé
don gian héa bai toan ma két qua nhén dugc van nhu
muc tiéu ban dau dit ra. Ta c4 thé khdo sat thém ham
van téc roi tu do ctia dau go d€ nhan xét vé mit ning
lugng ma dau goé va cham vao vo qua siu riéng (xem
Hinh 2).

Hinh 2: So d6 hinh hoc phan tac déng.

Phuong trinh lién két qua cic diém Oy, A, I, K:

OK+Ki+TA+A40, =10 (1)
Trﬁ;g do:
Q;K = (Issin(@),lscos(@));
K_I> (rsin(6+a),—rcos(0+a));
A (—1Acos (0 + o), —IAsin(6+ 0 ));
AO) = (AOjcos(a),AOsin(@));
a:arctan(%> €(0,%);
A0 = a§+(a3fa5)2>0.
Ta thu dugc hé sau:

Issin(@)+rsin(0+a)—IAcos(6+ o)
+AO; cos(a) =0
Iscos(@)—rcos(@+a)—IAsin(0+a)
+AO;sin(a) =0

)

Vi hai dn /A va 6 dugc giai theo ¢.

Tu hé (2), nhan hai v€ phuong trinh ddu cho
sin(6+ o) va nhan hai v€ phuong trinh sau cho
cos(0+a), trit v€ v6i vé€ phuong trinh dau cho
phuong trinh sau:

—lIscos(0+ 0+ @ )+r+AOsin(6) =0 (3)
Suy ra:

Iscos (0t + @) cos(0)+
(—AO| —Issin(a+@))sin(6) =r

bit oy = Iscos(a+¢) va op = —AO; —
Issin(ot 4 @), phuong trinh (4) tré thanh:
ocos(0) + opsin(6) =r (5)

Giai phuong trinh (5) v6i diéu kién:
oF +02 >r* > 2+A0% +2A0, Issin (¢ + a) > r?
hay

r?— 12— A0}
1> si > > 7l 6
>sin(p+o) > 240,15 (6)

Phuong trinh (5) dua vé dang:

-
\od+ o3 @)

sin(0+ o) =

Trong do6 oy thoa:

sin(ag) = \/ongoa,z’ cos(0p) = 0?10622
it0 i

Gidi (7) ta dugc:
0 (¢ (1)) =arcsin
o+ o2

Tu hé (2), nhan hai vé€ phuong trinh ddu cho
cos(0+a), nhin hai v€ phuong trinh sau cho
sin (0 + a), cong vé v6i vé hai phuong trinh:

Issin(@+ 60+ o) —IA+AO cos(0) =0 )
Suy ra:

TIA(9(1)) = Is sin(@(1) +
+A0; cos(6(9(1)))

Ole)+a 1y

Phuong trinh lién két qua cac diém Oy, A, B:

— —
O1A+AB+BO, =0 (11)

Trongdo

(—=AOcos(a),—AOsin(a));
Ié (Igscos(0+a),lysin(0+ 1)) ;.
BO\ = (~xp.—yp).

Giai phuong trinh (12) dugc toa d6 diém B theo ham
@ (1)

xp = lacos (0 (@ (1)) + o)
yB =lasin (6 (¢ (1)) + @)

—AOcos ()

—AOysin (o) (12)

Phuong trinh quy dao diém B trong hé toa d¢ toan

cuc:
Xp=xp+ay (13)
Yp=yp+a3
Phuong trinh lién két qua cac diém Oy, B, C, D:
s
018+ BC+CD+DO; = (14)

Trong do:
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o‘%
c?

D01
Khi dé:

{ xp — lzsin (@pc) — lycos (B) +as =0

va)’Bv
( 13Sl"(<PBc) I3cos(@pc),0)
B),—hsin(B),0)

((147613—41170)

—Icos(

. (15)

yB +1l3cos (Ppc) — bsin(B) +az —a; =0
Trong dé: @pc 1a géc quay cta thanh BC hgp véi
phuong diing, f8 1a géc quay cta thanh CDE hgp véi
phuong ngang. Khii ¢pc trong hé (15) ta rut ra dugc
phuong trinh c6 dang:

bysin(B) 4+ baycos(B) = by (16)

Trong do:
by =2(a;—a3—yp)h
by =-2 (XB +a4) 153
_n2_n 2 2
by =15 -1y — (xp+a4)” — (a1 —az —y)
Giai phuong trinh (16) véi diéu kién:
b} +b3 > b}
Nghiém ctia phuong trinh (16) c6 dang:

bg

sin(Bo) = \/ﬁv cos(Bo) =

Giai (17) ta dugc:

sin(B + Po) = (17)

Trong dé By thc’)a

by

Phuong trinh lién két qua cic diém Oy, D, E:

0.D+DE +E0, —

B (¢ (1)) = arcsin (18)

—Bo+km, (keZ)

Trong do:

0D = (—a4,a1 —a3,0)

DE = (~11cos(B), ~sin(B).0)
EO1 = (—xg,—YE,0)

Do do6:

(20)

xg = —ag —licos(B)
yE =ay—az—lisin(B)

Dua diém E vé hé toa do toan cuc:

21

Xg=xp+a4= —llcos(ﬁ)
Yg =yg+a3 =a; —[ysin(f)

V6i cdc ham todn hoc § moé hinh dong hoc ta c6 thé
mo phong quy dao 1am viéc ctia dau go va diém hoat
dong bao quét ctia co cdu. D€ chi ra rang trong mot

chu ky g6 1a 2 s, ta sé chiing minh dap ting ctia hé co
théa man & phan mo phong.

Nhu véy, ta c6 thé thdy cdc nghiém ham ta tinh todn
dugc sé phu thudc ham goc quay ctia dong co ban dau.
Va ham goc quay nay thuc té€ phu thudc vao mé men
do dong co budc sinh ra va moé men nay can phai khao
sat thuc nghiém trong mt pham vi nhat dinh vé gia
tri cia né d€ ddm bao du nang lugng nang dau go va
giti hé ¢6 dinh. D€ don gian ta c6 thé xem m6 men M
d6 nhu mot hing s6 thi khi d6 ham ¢ (¢) 1a mét ham
tuyén tinh theo thai gian, do dao ham ctia n6 khong
d6i theo thoi gian.

KET QUA

Khao sat khong gian lam viéc ctia hé co tii quy dao
ctia khau B va dau E. Trong qud trinh lam viéc thi vi
tri B ¢6 kha ndng vuon ra xa nhdt tinh tit phan doi
dién v6i dau go. Con véi ddu E thi ro rang né sé dugc
tinh toan d€ go trung vao vo qua sdu riéng trong khi
béng tai dang lam viéc, quy dao cta né dong vai tro
rit quan trong d€ ta khao st nhu nhiing dy kién ban
déu da chinh xac.

The rajectory of the point B in the global coordinate svstem
0%

L

Hinh 3: D6 thi quy dao khau B trong hé toa do toan
cuc

Hinh 3 cho ta thdy theo phuong OX thi B xa O nhat
12 0,6 m con theo phuong OY thi B xa O nhét1a 0,8 m.
Khi B c6 toa dd (0,6;0,2) thi dau E sé 1én cao nhéat theo
phuong ngang, béi vi thanh AB ¢6 chiéu daila 0,6 m
dung theo toa 46 phuong OX ctia di€ém B. Thanh trud
ltc d6 dang tac dung 1én thanh AB mdi kéo thanh AB
xudng, don bdy ddy ddu E 1én cao. Diém B roi khoi
toa do (0,6; 0,2) cling la Itc thanh tru d khong con tac
dung lén thanh AB nfia, lic dy dua vao trong luc lam
dau E roi xudng tdc dong 1én vo qua siu riéng, B sé
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The wajectory of the point E in the global
coordinae system

Hinh 4: D6 thi quy dao dau E trong hé toa dé toan
cuc

dén toa do (0; 0,8) va thanh tru d lai tiép tuc tac dung
1én thanh AB bét ddu chu ky méi

Hinh 4 cho thdy dau E c6 thé vuon cao nhatla 1,5m
va thip nhit 0,78 m. V6i chiéu cao bang tai 1a 0,85
m, vi thé d€ ddu go khong va vao bang tai nén ta cin
thiét ké mot dém d6 cao su nhu da trinh bay dé€ gisi
han n6 khong va vao bang tai cach mat dat 1,05 m thi
dau go cich mat dat 0,87 m. Cung véi chiéu cao khi
qua sdu riéng dugc dit trén bang tai va day dai bang
tai duéi tdc dong cua dong co kéo dén vi tri go 14 0,15
m dén 0,35 m thi vi tri go vao vo cach mat dat ti 1,02
m dén 1,22 m thi vin thoa vao quy dao ctia dau go. Tu
d6, ta thiy d€ ddu g6 tich liy nang lugng roi xudng tu
vi tri cao nhit nhin tif chiéu cao 13 0,28 m dén 0,48
m. D¢ la khoang cach ma nhém nghién ctu da thuc
nghiém khi go béng cich va vao v qué siu riéng va
ghi 4m thanh lai d€ phan tich va chiét loc dic trung
hoan toan phu hgp.

DPéu g6 E dugc khao sat thém thanh phén vin t6c theo
biéu thtic roi ty do v6i ham van t6¢ phu thudc chiéu
cao, 14y goc thé niang khi ddu gob 1én cao nhit. Ham

van tdc rut ra nhu sau:

v=1/2¢(1,5—h)

Trong d6: g = 9,81 m/s? 14 gia t6c trong trudng va h

(22)

la chiéu cao ddu go E so véi mat dat c6 gia tri trong
khoéng 0,85 m - 1,5 m.

End point velocity E

v{m/s)

0% 10 1.1 12 13 14 15

h{m)

Hinh 5: D6 thj van téc dau cong tac E

Trajectories of theta function over time
1

8(rad) 05

05

Hinh 6: D6 thi géc quay thanh AB

Tu d6 thi (Hinh 5) ta dé dang thdy dugc khi chiéu
cao dau go cach mat dat thay d6i ti 1,02 m dén 1,22
m thi van tdc ddu go thay ddi khong qua 1én ti 3,07
m/s xudng con 2,34 m/s. Dan dén ty 1é ning lugng
truyén Vé? vO qud siu riéng d€ thu am chénh léch
;:gzz = 1,72 lan. Nang lugng & day chinh la
dong ning sinh ra c6 cong thic:

nhau

Wi, = %mv2
Trong d6: m la khéi lugng dau go (kg); v 1a van toc
dau g6 (m/s). Do khéi lugng dau g6 la khong d6i nén
ty 1é trén chi phu thuc véan toc.

(23)
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Tiép theo, d€ tinh dugc thoi gian chuyén déi ta sé
md phong d6 thi clia nghiém ham géc quay thanh AB
quanh khép A, chinh 13 ham 6 (¢ (7)), cdi ma nhém
da tim ra dugc & phuong trinh (9). Ta c6 thé tim ra
thoi gian chuyén d6iz.; = 1,3 s tit d6 thi Hinh6. Khi
thanh AB bt ddu quay dén vi tri géc quay ctia n6 déi
chiéu chuyén dong, ngay lic d6 la dau cong tac E cling
dat trang thai diing & cao nhit. Qua moé phong ta dé
dang tim ra vi tri dat cyc dai clia goc quay thanh AB,
chinh 1a thoi gian chuyén d6i. Nhu vay tit khi bit dau
dén luc dat thoi gian chuyén d6i 1a khoang thoi gian
truc tru d tdc dong 1én thanh AB kéo d4u cdng tac E
néng lén, bat dau chu trinh tit 0 dén 1,3 s. T thoi
diém thoi gian chuyén déi 1,3 s dén khi két thic chu
trinh 1a 2 s 13 khodang thai gian roi ty do ctia du cong
tac E va cham vao v qua sdu riéng, hay noi cach khac
thanh tru d khong con tac dong 1én thanh AB.

THAO LUAN

T céc co s6 toan hoc va mo6 phong, nhém da dua ra
dugc két qua phu hgp v6i muc tiéu ban dau dit ra,
g6p phén x4y dung cho hé thong xudt khiu siu riéng
vé sau. Dua trén cac d6 thi mo phong, ching ta hoan
toan c6 thé kiém chiing tinh dung déng ctia cdc ham
toan hoc bai vi nhém dung nhiing ham toan hoc d6
dé 1ap trinh mo6 phong. T cdc nghiém ham, nhém
da khdo sat dugc trén cdc d6 thi d€ c6 nhan xét, danh
gid sao cho hgp ly v6i hé thong phuc vu xudt khiu siu
riéng vé sau.

Truong hop anh hudng ctia va dap K véi AB dan dén
xudt hién nhiéu khi thu am. Tuy nhién, diéu d6 nhom
c6 thé€khic phuc dugce vi tii thuét todn loc nhiéu nhom
da tién hanh thi nghiém, ddc biét déy lai la nhiéu c6
tinh chu ky nén sé dé dang xu ly. Hé van dam béo
dugc tinh 6n dinh va thdoi gian chuyén déi khong bi
thay déi hodc thay ddi rat nho. Nhom thiét ké va dap
K v6i AB thay vi CD do nhém muén hé co go tach biét
v6i bang tai, trong khi chiéu cao cin dat trén 0,85 m,
dong thoi mudn giam nhiéu ti ddng co nén dit thap.
Xét su bao toan nang lugng thi khi dau go vao vo qua
sé chuyén ddi dong niang thanh nang lugng séng co
ma thu am c6 thé nhan dugc. Sy sai khéc gitia méi
chu trinh 13 khong 16n nén ty s6 ning lugng cé thé
dung thanh ty s6 cong suit 1a P, = 1,72P;, trong d6
Py, P, 1an lugt la cdng sudt 4m thanh khi go véi dau
g6 cach mat dat 1,02 m va 1,22 m. Talai c6 cong thiic
lién hé gitia mtic cuong d6 4m va cong sudt am la:

L = 10log (P£>
0

Trong d6: L 1a mic cuong do 4m (dB); P la cong sudt

(24)

am thanh (W); Py la cong sudt 4m thanh tham chiéu.
Tt d6, nhom tinh dugc chénh léch miic cudng d6 4m

gitia hai 14n go nhu trén 13 L, - L = 10 log(1,72) =
2,36 dB. Trong pham vi dit thiét bi thu &m duéi 1m
thi d¢ suy giam nay khong qua 16n.

Vi tri ddt qua sdu riéng 1 trén bang tai, mot cam bién
quang dugc ddt & vi tri tinh todn trudc khi go sé giai
quyét tinh chinh xdc ctia co ciu go. Thuit todn ciing
da dugc xay dung ti viéc thu mau am khi go vao vo
qua trén mat gai ctia trdi sdu riéng nén co cau go cling
sé theo d6. Con vé su va dép, luc go, luc quan tinh dé
xét dén gia toc ctia ddu go thi nhém dy dinh thyc hién
& mot bai nghién ctiu sau. Luc do, gidi quyét dong thoi
hai van dé la vé dong luc hoc va bai todn va cham véi
o cdu thay d6i nho gon hon hién tai.

KET LUAN

Nhoém da thuc hién mot quy trinh giai toan hoc cho
hé co dya trén ham géc quay ctia truc dong co. T do,
khi c6 thay d6i vé dong co thi cac co s& todn hoc nay
van dugc ting dung lai dugc. Viéc ting dung dua trén
cac phuong trinh lién két khi phén tich hé dong hoc.
Céc két qua dé ra khi hé hoat dong trong 2 s dugc dam
béo va nhém da tim dugc thoi gian chuyén d6i ctia hé
la 1,3 s. V& co ban, nhiing phén trong bai nghién ctiu
nay la dugc thuc hién lan dau tién va sé 1a co s& cho
sy phét trién dé tai vé sau. Nhom mong mudn sé tim
hiéu va nghién cttu sdu hon hé dong hoc va dong luc
hoc va cham ctia dau g6 va vo qua sdu riéng. Khi do,
chiing ta cdn phan tich ky hon vé cdu trac ctia 16p vo
va bai toan va cham sé phtic tap hon rit nhiéu. Cing
nhu nhém sé phai t6i uu lai hé co go sao cho b6t cong
kénh ma van dat dugc nhiing tiéu chi dé ra. Cung
v6i viée kinh phi ¢6 han nén mo hinh thuc t€ kho ché
tao. Tuy vy, nhém van c6 thé xtt ly trén mo hinh 3D.
Tuong lai, néu nhan dugc nhiing nguén kinh phi dau
tu, nhom c6 thé thuc thi cho hé thdng, van con phan
thuat todn danh gia chat lugng qua siu riéng trong hé
thong nay. Nghién ctiu nay déng gép nén tang ban
dau cho mot chubi cdc nghién ctiu vé dé tai lén ma
nhoém dang theo dudi.

LOI CAM ON

Chung t6i xin cam on Trudng Pai hoc Bach khoa,
DHQG-HCM da hé trg (thoi gian, co s¢ vat chit) cho
nghién ctiu nay.

DANH MUC TU VIET TAT

SVM: Support Vector Machine
KNN: K-Nearest Neighbors

XUNG POT LOI iCH

Nhém téc gia xin cam doan ring khong c6 bat ky xung
dot loi ich nao trong cong bé bai bao.
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PONG GOP CUA TAC GIA

Céc thanh vién déu c6 dong gép nhu nhau trong
nghién ctu nay.
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Mechanical analysis of durian shell knocking mechanism
Nguyen Tuan Nghia'2, Dao Duc Thang'-?, Tran Viet-Hong'2"*

ABSTRACT

This study focuses on analyzing the mechanical system of the durian shell knocking mechanism for
export. In the durian export process in our country, there is a stage where a worker specializes in
Use your smartphone to scan this knocking the durian skin to determine if the fruit is ripe or not before cutting it. Another application
QR code and download this article involves placing the durians on a conveyor belt for batch conversion into exports. It's necessary to
weigh them for classification, and for improved quality, we perform a "double-check" by tapping
on the pods to estimate how many days are left until they ripen. The classification algorithm han-
dles this aspect. However, to meet the production chain's timing, the mechanical system needs to
be designed for efficiency. It involves analyzing the operational space and response time for the
tapping process to ensure synchronized data transmission at all stages of the system. The entire
cycle takes 2 seconds, and the calculated response time is 1.3 seconds. The trajectory of the per-
cussion head follows an arc in a two-dimensional coordinate system. Kinetic analysis is conducted
to obtain precise data regarding the joints in the muscle system. We employ mathematical back-
ground, including association equations and functional equation solutions, to derive mathematical
functions that assist in the analysis

Key words: durian knocking, functional solutions, kinematics, knocking structure, linkage equa-
tions
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