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Trong bai bao nay, chung t6i trinh bay két qua nghién cuu dap ung
clia co cau tap phuc hdi khép gbi sur dung bo diéu khién Truot.
Phuong trinh dong hoc cua co ciu va ham truyén ctia h¢ dugc thiét
lap. Cac tham s6 dugc tinh toan va lua chon dé mo phong dap ung
clia h¢ bang phan mém Matlab. Két qua mé phong cho thay b diéu
khién Trugt ¢6 thoi gian dap ung nhanh ( <1s) va do vot 16i thap
(<1%). Thiét ké co khi va mach diéu khién cho thiét bi dugc thuc
hién. Tién hanh thue nghlem trén dbi twong cu the két qua cho thay
dap umg cua co cau so voi gia tri dat cho sai s nho (1°). Mach diéu
khién cho phép thay ddi goc dat va thoi gian tap dé dang, cac thong
s6 hién thi trén man hinh LCD. Sir dung phan mém Matlab dé vé& d6
thi dap tmg cua thiét bi.

Abstract
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Based on the requirements of that practice in the military, we put
forward the idea of “Researching, designing the tracking system for
to the gun model using image processing technology” for designing
intelligent battle robots. The system uses cameras which are
positioned along the barrel of the gun are able to observe the target
within the allowable range. After detecting and identifying target
object (people, aircraft, tanks...), the information about the location,
range, azimuth and velocity of the target object will be transmitted to
the central controller. Based on the parameters received from the
observation system, the central controller will control the range and
azimuth motors of the gun model to track the target object.
Researching methods is theoretical researching in combination with
experimental designing and manufacturing. Then, the team conducts
specific experiments on the designed model and assesses the tracking
of ability of the system under different conditions.
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1. GIOI THIEU

Trén thé gidi, trung binh mdi 40 gidy lai c6 mot con dot quy ndo xay ra va mdi phit lai c6
4 ngudi chét vi tai bién mach mau ndo. Day la nguyén nhan gy tir vong va khuyét tat hang dau
tai Viét Nam noi riéng va trén toan cau néi chung.[1]

Theo théng ké, c6 khoang 90% nguoi bi liét van dong (liét nra nguoi, li€t tay chan, ligt
mit) sau tai bién mach mau ndo. Di chig nay gay kho khin cho bénh nhan trong sinh hoat hang
ngay. Dong thoi khi phai nam 1du mot chd, bénh nhan thuong gip bién chirg nguy hiém nhu: 16
loét da, viém dudng tiét niéu, viém phdi, viém duong ho hap... d& giy nhidm tring, thim chi tir
vong. Bénh nhan can phai phuc hdi van dong sau tai bién mach mau ndo néu khong s& phai phu
thudc gan hoan toan vao sy chim soc, giup d& cua nguoi khac.

Sau khi trai qua con tai blen chat luong cudc song cta bénh nhan bi giam sut tram trong.
Vi vy bénh nhan va nguoi nha can c6 bién phap phuc hdi chirc ning phi hop cho bénh nhan sau
dot quy. Bién ching thudng gip nhit cua bénh nhan sau tai bién 14 yéu van dong hodc liét nira
nguoi. Sau khoang 6 thang bi li¢t nira ngudi, bénh nhan thuong khong thé tu lam cac hoat dong
binh thudng, phan 16n phai nhd dén sy chim soc cta ngudi than,

Viéc tap luyén phuc h01 chirc nang co nhleu phuong phap dé diéu tri tuy nhién dbi véi cac
bénh nhan gap kho khan vé van dong thi chii yéu tap luyén bang phuong phép vat 1y tri liéu hoic
thong qua thiét bi tap thu dong.

Viéc diéu tri cho bénh nhan tap phuc hdi chire nang & nudc ta van con it thiét bi tu dong
nao hd trg cho viéc diéu tri, cac thiét bi phuc vu cho diéu trj thuan tuy co khi. Bénh nhan duogc
diéu tri theo hudng din ctia bac si va co cic y ta hd tro didu tri. Vi vay hidu qua trong diéu tri
chua cao thoi gian diéu tri kéo dai. O nuéc ngoai cling da c6 nhidu cong trinh nghién ciru phuc
vu cho viéc diéu tri bénh nhan va ciing di dat dugc nhiing thanh tyu nhat dinh. Cac may quan
trong nhét dugc sir dung trong nhiéu trung tim y té phuc hoi chirc ning va phuc hdi chirc ning 1a
LOKOMAT [2], ALEX [3] va LOPES [4], tuy nhién céc thiét bj nu6c ngoai khé cong kénh va
gia ca cao. Ngay nay, khi nén dugc sur dung rong réi trong cong nghiép cling nhu trong doi song
xa hoi. Uu diém chinh cta khi nén: Uu diém chinh cta khi nén la cong sudt 16n, chi phi thap va
kha nang ng dung trong mdi truong khic nghiét. Nhiing loi thé nay co thé 1am cho thiét bi
truyén dong cuc ky hitu ich trong cac ing dung cua ky thuat phuc hdi chirc nang cho nhiing
ngudi bi bénh than kinh co hodc réi loan co xwong. Viée sir dung khi nén dé diéu khién thiét bi
tap phuc hoi chirc ning chi dudi cting da duoc nghién ctru. [5-6] cac tac gia st dung khi nén aé
diéu khién céc thiét bi truyén dong va cho két qua rat trién vong.

2. NOI DUNG NGHIEN CUU
2.1. M6 hinh nghién ctru

Trong bai bdo nay, ching t61 da nghién ciru dong luc khép gbi trong cac bai | tap gip va
du01 Pé thyc hién cac bai tp gap va dudi, nhom co Quadriceps tao ra su co va dudi cua khop
g01 Mo hinh duge thé hién trong hinh 1[7].

T md hinh van dong khop gdi, xay dyng mé hinh dan dong cho thiét bi tap van dong
khop gdi. Chiing t61 str dung xylanh khi nén dan dong co ciu cho khop g01 thue hién céac bai tap
gap va dudi. Bé thyc hién cac bai tap gap va dudi, xylanh s€ dugc diéu khién bang van ty 1¢ bang
dién ap. D6 mo cua van ty 1¢ s¢ cap luu lwong khi can thiét & dan dong co ciu thuc hién cac
dong tac gap va dudi.
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Hinh 2. M6 hinh dan dong cua thiét bi

2.2. Thiét lap phwong trinh ddng lwe hoc cho thiét bi

Hinh 3. Mo hinh dong lyc hoc cua thiét bi
Tinh dong ning va thé ning cua co ciu:
K= i.m.v2 = ;].92; P =—-m.g.lcosH
Ham Lagrange:

L=K—P=§].92+m.g.lcost9
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Tinh cac gia tri:
oL

=].6; i —mglsinf

oL_ g 4oL
a8~ 777’ dtae

Phuong trinh dong lwc hoc ciia thiét bi:

J.6 + mglsing =1

Xét anh hudng cua md men can cua thiét bi va ciia chan nguoi tac dong 1én ta cd6 phuong
trinh m6 men cua thiét bi :

].6 + B.6 + mglsin =1 (1)

Véi:  J=1IJ,+ J,: M6 men quéan tinh cta thiét bi va ctia ngudi.
B =B, + By : Hé s6 can cua thiét bi va cia ngui.
m = m, + my, : Khdi lugng ctia thiét bi va ciia ngudi.
Phuong trinh dong lwc hoc ciia thiét bi:
Pé tao ra md men dan dong thiét bi, cip khi nén vao xylanh théng qua van ty 1&. Phuong
trinh dong hoc cia van ty 1§ va xylanh dugc mo ta nhu sau:
T=F.r.sinf (2)
Luc F do 4p suat khi nén (p) trong xylanh tao ra.
F=p.A
A: tiét dién pittong.
Ap suat p phy thudc vao dién ap mé van ty 1& (u):
p=Ky.u
K,: hﬁng $b van ty 1€.
Thanh phan mé men t 1a ham phu thudc véo tin hiéu mé van u va ap suit p.

2.3. Ung dung bd diéu khién trwet cho thiét bi

Trong phin nay gidi thiéu vé urng dung cua bo (jiéu khién truot dé diéu khién co cau. Bo
dicu khién trugt s€ di€u chinh momen dé sao cho sai s0 e gilra gdc dat (yq) va géc thuc té (y) tien
ve 0 voi thoi gian qué d6 ngan va do vot 10 it nhat.

Tur phuong trinh vi phan (1):

J.6 + B.6 + mglsin =1 3)

Budrc 1:

Dat cac bién trang thai

X, =60;x,=0;y=0=x;u=1

Tinh dao ham cac bién:

Yy=X;,Y=x;
Thay cac bién vao (3) ta co:
mgl B 1
y = ——gsin(xl) ——x,+-u

J J J
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y=alx)+b(x)u
Voi:
a(x) = = "Fsin(x;) — 22 b(x) =
J J J
Bugc2:
Xac dinh biéu thirc cho mat truot:
o = é + k1€
Véie =yq-y, ki: hé s6 duong.
Buéc 3: . )
Viét biéu thirc cho bo diéu khién truot:
1

u= b(x)

[—a(x) +y; + k& + Ksign(o)] 4
K: hé s6 duong.
2.4. Mé phéng dap ng cia diéu khién Ttruot cho thiét bj

Tién hanh mo phong dap ung cta by diéu Truot cho thiét bi trong phan mém Matlab
Simulink, bang tham s6 dugc trinh bay trong (bang 1). Véi tham s6 k; = 100, K = 50 dugc chon
sao cho hé thong c6 thoi gian qué d§ nhd hon 1s va sai s6 Ae = 0,01.

Bang 1. Cac thong s6 ciia co cu.

Mo men quén tinh J, J.= 0,028 (kg,m?)
M6 men quén tinh J, J,=0,332 (kg,m?)
Hé s6 can B, B,= 0,15 (N,m,s)
Hé sb can By, B,= 1,52 (N,m,s)
Khéi luong co cdu m, m, = 1,32(kg)
héi lwong chan ngudi my, m;, = 5(kg)
Chiéu dai | 1=0,25 (m)
i ]
Scope
abl
1 P yd u P u X
Constant2 »| X
Subsystem Subsystem?2

Hinh 4. So d6 mo6 phong dép tmg bo diéu khién Trugt trong Matlab.

Tin hidu vao 1a goc dit va tin hidu ra la dién ap diéu khién van ty 1& diéu khién cép khi cho
xylanh di€u khi€n cho thi€t bi hoat dong bam theo goc dat. K€t qua mo phong dap tmg cua thict
bi vdi cac goc bien do khac nhau dugc thé hién trong hinh 5 va hinh 6. Két quéa cho thay thoi
gian dap tmg nhanh (nho 2s) va sai so thap (Ae = 0,02).
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Dap ung cua bo dieu khien Truot

0 2 4 6 8 10 12 14 16 18 20
Time [s]

Hinh 5. Két qua mo phong dap tmg bo didu khién Truot trong Matlab

Dap ung cua bo dieu khien Truot

10
Time [s]

Hinh 6. Két qua md phong dap tmg bo didu khién Truot trong Matlab véi tin hiéu vao 1a ham Step

3. KET QUA THUC NGHIEM

Hinh 7. M5 hinh thuc té cua thiét bi
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Thiét bi dugc din dong bang xylanh khi nén, goc tap duoc do bang cam bién do goc
Encoder. Tin hiéu do duoc truyén vé mach diéu khién, vi diéu khién xu ly Kkét qua hién thj cac
gia tri do duge 1én may tinh bang phan mém Matlab va xuat tin hiéu dién ap didu khién van ty 18
lam xylanh dan dong co ciu tap theo goc cai dat.

Bang 2. Thong sd cia thiét bi thuc nghiém

Cam bién do goc + Encoder 400 xung/vong
Van ty 1¢ + MPYE -5-3/8-010-B hang Festo
Mach diéu khién + Vi diéu khién Arduino Uno R3
+ Man hinh hién thi: LCD 4x20
Xylanh khi nén + Puong kinh trong: 40mm
+ Duong kinh piston : 20mm

K#ét qua: Thuc nghiém tién hanh trén ddi tugng véi cac thong sb chidu cao 1,62m va can
nang 60kg, cac s6 liéu duoc thu nhan va biéu din trén d6 thi bﬁng phﬁn mém Matlab. Két qua
cho thay thiét bi dugc didu khién véi goc tap luyén thuc nghiém (d6 thi nét dit) sai s rat it 2° so
vOi gia tri dat (dd thi dudng nét lién).

Respone of actuator

I__AI_L‘ T ! _L__t_‘ T T T i S
i ] ol
B ]I """"""""" A1 {l """""""""""" 1T
r g ]
A U | R B 70 T |* """""""""" |[ """""""
| 1 al a |
_1____-___._______JE<_I; ________________ i._ 1 __________________ _I __________________ ] _____________ —
J I T | |
B e e e f ------------------ 1 } -------------
r | L ﬁ ,
o GRECTEE LT TREE i SEEEEEEE r .................... A A J ..............
|I 1 1 t__l__l—'l 1 I L_I__I_J 1

Time (100 ms)
Hinh 8. Pap ung cua thiét bi véi goc tap 30° .

Respone of actuator

Time (100 ms)

Hinh 9. Dap tng cia thiét bi véi goc tap 1a ham Step (5°)
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4. KET LUAN

Trong bai bao nay da trinh bay rng dung cua cac bo diéu khién Truot trén dbi tuong cu thé
1a didu khién thiét bi tap khdp goi. Thiét 1ap duoc phuong trinh dong luc hoc cua thiét bi va md
phong trén phan mém MatLab véi két qua: Bo diéu khién Truot c6 do vot 16 0,05%, thoi gian
xac lap (0,5 - 1s).

Tién hanh thir nghiém trén mé hinh thyc té v6i ddi tuong cu thé, két qua cho thay khi st
dung bd diéu khién Truot cho két qua thuc nghi¢m 1a d¢ vot 16 0.1% thoi gian xac lap 1,5s. Sai
s6 goc dit va goc thue nghiém 13 +2°, didu nay do cam bién encoder c6 d phan giai kha nho (1°
tuéng mg 2 xung). Vi viy, dé giam sai s nay cin tién hanh thyc nghiém véi encoder co do
phan giai l6n hon.
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