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Tém tit

Thuat toan nodi suy 1a rit quan trong trong bg diéu
khién s6 may tinh (CNC), n6 danh gia chét luong va
s0 lugng san pham gia cong trén may cong cu. Nhiéu
thuat toan ndi suy da dugc nghién ctru ing dung, ké
ca noi suy phan ctmg va phan mém. Trong bai viét
nay nhom tac gia dé xuét xay dung thuat toan ndi suy
duong tron xap xi bac thang trén phan cimg cua SoC,
phuc vu cho bd CNC-on-Chip. Két qua mé phong cho
thdy viéc xay dung thuat todn ndi suy dudng tron xap
xi bac thang trén phan cimg ctia SoC 14 phu hop.

Tir khéa: Noi suy dudng tron, thut toan xap xi
bac thang, CNC-on-Chip, SoC.

Abstract:

Interpolation algorithm is very important in the
Computerized Numerical Control (CNC), that assess
the quality and quantity processed product of machine
tools. Many researches hardware interpolation and
software interpolation has been deployed for machine
tools. In this paper, the authors building stairs
approximation circular interpolation algorithm based
on the hardware of SoCs, for the CNC-on-Chip. The
simulation results show that, building stairs
approximation circular interpolation algorithm based
on the hardware of SoCs is suitable.

Keywords: Circular interpolation; Improved stairs
approximation algorithm; CNC-on-Chip; SoC.

Ky hi¢u
Kyhiéu Ponvi Y nghia
BLU Xung Pon vi phép do CNC
Dy BLU Puong kinh ndi suy
N BLU S lan lap
Xo,Yo Diém bét dau
X, Ys BLU Diém két thuc
Xi, Yi BLU Diém noi suy thir i
AX,AY BLU Hinh chiéu doan néi suy 1én
truc X, Y
Chir viét tat
DDA Digital Differential Analyzer

CW Clockwise

cCcw Counter clockwise
CNC Computerrized Numerical Control
NCK Numerical Control Kernel

1. Phin mé diu
B diéu khién may cong cong cu (sau day goi tat
la bd CNC) str dung thuat toan ndi suy trong chuyen
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d6ng gia cong cac truc servo. Cac bd CNC ngay nay,
st dung mét trong nhiing thuat todn ndi suy: DDA,
xap xi bac thang, tim kiém tryc tiép, Tustin, Euler,
Taylor[1]...

Mbi thudt toan c6 nhimng wu, nhuge diém khac
nhau. Nén trong nhirng nim qua, ching da duogc khai
thac trén cac thiét bi CNC: Fanuc, Sinumerik,
Heidenhain, Centroid [2] [3]... Ngoai ndi suy co ban
la duong thing va dudng tron, nhiéu nghién ciu ndi
suy cho duong cong NURBS Curve cling dugc xay
dung [4][5]. Trong cac thudt toan ndi suy thi thuat
toan x4p xi bac thang khi xdy dung trén phan cing c6
nhiéu vu diém hon so véi cac thuat toan khac boi sd
lan Idp nho.

Nhiéu nghién ctru ndi suy trén FPGA ciing dugc
trién khai, thuét toan bac thang 13 don gian cho viéc
xdy dung trén phan ctng [6][7]. V6i nhitng thuit toan
phirc tap hay cac duong cong bat ky thi viéc xay dung
trén phan cimg 1a kho khin, giai phap thay thé bang
Cc4C phin mém trén cac 161 xtr Iy mém [8][9].

Sau day, nhom tac gia dé xuit xay dyung thuat toan
ndi suy duong tron xap xi bac thang trén phan cing
ctia SOC nham dap tng chirc ning NCK cuia bo CNC-
on-Chip.

2. N¢i dung chinh
2.1 Co sé 1y thuyét ndi suy dwong tron trong bd
CNC

Céc bo CNC sir dung ndi suy phan ctng, phan 1on
dung thuat toan xip xi bac thang - 1 mot phuong
phap gia tang, xac dinh huéng cia mdi budc khoang
thoi gian ndi suy (BLU) va giii cac xung téi truc lién
quan. Trén H.1 1a quy dao nodi suy xap xi bac thang
cho mot vong tron & géc phan tu thir nhat va hudng
cung chiéu kim dong hd.
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X
H.1 Ngi suy duong tron xdp xi bdc thang [1]
Gia st rang "cong cu" dén vi tri (Xi, Y sau khi
lap the k. Trong thudt toan nay, bién Dy duoc tinh
bang phuong trinh (1).
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D, = XZ +YZ2 -R? 1)

Theo hudng mdt budc tién duoc xac dinh dya trén
Dy, hudng ra 1énh duong tron va goéc phan tu, noi di
Chuyén duoc thuc hién.

+ Dy <0: Truong hgp ndy cé nghia 1a vi tri (X,
Y\) ndm bén trong mot vong tron va trong truong hop
nay, budc di chuyén theo hudng duong ciia truc X.

+ D> 0: Truong hgp nay c6 nghia 1a vi tri (X,
Y\) nim & bén ngoai cua mot vong trdn va trong
truong hop nay, bude duoc di chuyén theo huéng am
cua truc Y.

+ Dy = 0: Mot trong nhiing quy tic trén co thé
duoc lya chon va ap dyung tuy y.

Sau khi mot buéc dugc hoan thanh bang cach ap
dung cac quy tc trén, vi tri (Xys1, Yk +1) duoc cap
nhat va cac thu tuc 1ap di lap lai cho dén khi cong cu
nay dén vi tri ra 1énh (Xs, Yy).

Bang 1 cho thdy cac gia tri dich chuyén trong tam
truong hop ciia thuat toan xap xi bac thang, trong d6
¢6 thé tinh toan tong sb tam trudng hop khac nhau
theo goc phan tu.

B.1 Tam truong hop cho dwong dan vong tron

Trén H.2 cho thay luu d6 cia cac thuat toan xap xi
bac thang theo 2 truc X, Y.

| AX =2Xo + 1,4Y = -2Ya 1.n—n|
D=0
Yes - No
D~-D+AY D~-D+AX
AY AY +2 AX = AX 2
Yr=Yr~| X. Xr—1
I
I N
=Ny = O —
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| Exit ‘3

H.2 Thudt toan xép xi bdc thang hai truc
Biéu dién thuat toan trén bang cach thy hién nodi
suy cac tham s6 nhu sau: DPiém bat dau (0,10), diém
két thuc (10,0), huéng ndi suy CW, BLU=1.
Két qua bang 2 va H.4 cho thiy thuat toan xap xi
béc thang c6 quy dao chuyén dong gin voi quy dao
duong tron thuce, sai 1éch quy dao toi da 1 BLU, sb

STT | Goc phan tu ]—iluo'n:g D=0 D=0 didm lap 21 didm.
cnuyen s ., A ’ A 21 A

T T CW} o ¥ B.2 Ket qua sw dung thudt toan xap xi bdc thang
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4 2 ccw X Y 5 R t—— 5 %
5 3 CW -X +Y 3 15 5 =17 3 ) 3 9
6 3 CCW -Y +X 4 -10 7 -17 7 9 3 9
7 4 CwW Y X 3 3 [ 7 [ 6 9 a 9
8 4 CCW +X Y 6 6 I | -I7 [ 3 o [ 519
At oA o i 1 A o 7 11 11 | 15 5 8 5 8
, Th}l@lt toan nay doi h(,)l mot lugng nho ,phqp tlr)h 3 i) T 3 3 5 3
todn va khong gian bd nh¢ it hon phu hop v6i cau tric 9 13 5 5 3 ] 7 g
phan cing. Tuy nhién, rat nhiéu 1an lap lai dugc yéu 10 -2 15 -13 3 / / /
cau va N 1a sd lugng cac bude lap di lap lai, co thé :i l(; i 77 “i; : é ; é
dugc tinh bang phuong trinh (2). 1; 7 [ 1 | -1 i 6 [ o [ 6
N =[Xo =X ¢|+[Yg=Y{] 2 2 00 7. U IO L -
0 f 0 f 2) 15 -3 19 =7 1 4 9 4
Trong do 16 16 21 ——Y 0 4 10 4
(Xo, Yo) 12 diém bt dau ;; ‘: ;i = g 2 {g ]
(Xr, Yp) 12 d1em két thuc 5 i o3 i o 161
Pé giam s lan lp trong thuat toan xap xi béac 20 0 21 1 0 0 10 | 0

thang thi phuong trinh (1) duoc thay thé bang phuong
trinh (3) bang cach thém mot chi sé phu.

Dy =X/ +Y/ -R? (3)

~ Trong phuong trinh (3), i va j twong Umg biéu thi
s0 lugng cac bude doc theo truc X va truc Y. Khi mot
budc duoc thétp vao doc theo truc X, phuong trinh.
(3) duogc thay doi thanh phuong trinh (4).
Di,yj =(X;+)*+Y} —R? @
=Di, j+2X;+1= D j + AX;

Tuong tu, khi truc Y giam di 1 budc, khi d6 xung
trén céac truc dugc xac dinh béi phuong trinh (5) nhu
sau :

{AXM =AX; +2

5
A =AX; -2 ©)

i+1 —
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Trén H.3 1a thoi diém phat xung cua cac truc st
dung thuat toan xap xi bac thang cho thiy tai mdi thoi
gian chi c6 mot truc duoc phat xung, diéu do 1am cho
tdc do noi suy s& giam, thoi gian nodi suy kéo dai.

Do thi phat x xung

R i e e e e e e

g dpinindoda

e ¥
>

S TSNP NS T U 11 R0 e PR AR
30191213 34 1616 171616 20 21 22

oY SR
o -

< T L 20 N . L ) T T T T T T

RSSO - - S0 G Sk

W
_,.+....
+
+

§ S S S S — —

18 1920 21 22

Ll I 1
6 7 B 9 1011121314 15 16 17

BLU )

H.3 Xung trén cdc truc thudt toan xap xi bdc thang
Truc X ¢6 11 xung twong ng tai cac vi tri 1, 3, 4,
5,6,8,9, 11, 13, 16, 21 BLU nguoc lai truc Y c6 10
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xung tai cac thoi diém 2,7,10,12, 14, 15, 17, 18, 19,
20 BLU.

Trén H.4 1a quy dao chuyén dong cua cac truc X,
Y. Két qua nay phu hop véi 1y thuyét thuat toan xap
xi bac thang.

Do tre Quy Gao nos sy

10
]

ot temeresd-
| SRS SSCOR SRR (SS SRPTes) S (R ESPERD IS PR
6 -\ —
| H H
8 [ SNEROE ASCEEYS PRV TS SRS SO PR /AT da ,,,,, + 4
= H :
i e +
| SRSEETH EESREA TERRRN SRR SRR RRCUN FPR e SR S +
2t ; +
| :
14 : .
0 1 | 1 1 !
[ 1 2 - 5 6 7 ] 9 10

True x

H.4  Quf dao thudt todn xdp xi bdc thang

2.2. Xay dung thuat toan xip xi bac thang trén
SoC

Pé xuit nhom tac gia thyc hién xay dung thuat
toan noi suy dudng tron xap xi bac thang trén SoC &
phan cimg trén SoC. Cac tham s6 ban dau gidng nhu
mo phdng trén.

St dung ngdn ngir Verilog dé xay dung thuat toan
trén cau tric phan cimg cta SoC, ¢6 cac tham sé dau
Vao Xy, Xy, Y1, ¥» 1a toa diém bit dAu va diém Kkét thuc,
dX, dY la day phat xung va X, Y la quy dao trén cac
truc tuong Ung.

Sau khi thyc hién xdy dung phin cing véi cic
tham s6 phu hop va chay bién dich (H.5) dé tao file
sof cu hinh cho SoC, dong chip SCSEMASF31.

Két qua bién dich cho thdy ty 1¢ tai nguyén trén
SoC 1a rat phong phu, khong chi phuc vu cho chirc
nang ndi suy duong tron ma con c¢é thé thuc hién toan
b0 chirc ning NCK cua b CNC.

Flow Status Successful - Thu Aug 27 07:36:01 2015
Quartus II 64-Bit Version 15.0.0 Build 145 04222015 5] Web Edition
Revision Mame noisuy

Top-evel Entity Name noisuyduongtron

Family Cyclone ¥

Device SCSEMASF31CE

Timing Models Final

Logic utilization (in ALMs) 328 [32,0M(1%)

Total registers 290

Total pins 255 [ 457 (57 %)

Total virtual pins 0

Total block memory bits 0/4,085280(0%)

Total DSP Blacks 0/87(0%)

Total HSSI R PCSs 0

Total HSSI PMA RX Deseriglizers 0

Total HSSI TX PCSs 0

Total HSSI PMA TX Serializers a

Total PLLs 0/6(0%)

Total DLLs 0/4(0%)

H.5 Téng hop, bién dich phan cimg trén SoC

Két qua chay mé phong trong truong hop nay /O
la gia dinh dau vao va dau ra. Trén thuc té sau khi
hoan thién b CNC thi dau vao cta chirc ning nodi suy
va dau ra cta chirc nang bién dich, tuong tu dau ra
chirc ndng nodi suy 1a dau vao chire ning diéu khién vi
tri.

Thyc hién mé phong véi cac tham sd nhu ¢ trén
két qua tham s6 ndi suy trén phan cting cta SoC duoc
thé hién trén H.6. Cac tham sb ban dau x,=0, y;=10,
X,=10, y,=0, str dung bd dém a cho qué trinh tao chu
ky ndi suy. Két qua dau ra dX, dY, X, Y trén hinh 6
tai cac thoi diém ndi suy tring khép véi cac két qua
tréen H.3va H.4.
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H.6 Két qud thyc hién thudt toan xdp xi bdc thang trén SoC

Truc X phat xung tai cac vitri 1, 3,4, 5,6, 8, 9,
11, 13, 16 va phat xung trén truc Y tai vi tri 2, 7, 10,
12,14, 15, 17, 18, 19, 20 qua trinh ndi suy hoan thanh
sau 21 chu ky xung (H.6). Thuét todn nay khéng cho
phép sy phat xung dong thoi & cac truc déu ndy lam
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cho sai léch so v6i quy dao thue l6n nhét 1a khi noi
suy nhiéu truc. Vi vdy, s6 diém noi suy ting 1én, thoi
gian ndi suy kéo dai.
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2.3 Xay dung thuit toan trén nén SoC cé xét sai
1éch quy dao nhé nhat

Mot trong nhiing diém yeu ctia thuat toan xap xi
bac thang & trén 1a rat nhiéu 1an lap lai. Boi vi, chuyén
dong dong thoi cua cac truc khong duoc xem xét
trong thuat toan, ma diéu nay rat c6 y nghia trong
SoC. Hon nira, diéu kién sai 1éch vi tri co thé khong
duoc coi la phu thudc khi ndi suy.

[ AX=2Xo+1,AY =-2¥a= 1,D =0 |
I

=D+ AX|

Dz= D+ AY|
Di= D+ AX + AY|

No B = Ds Yes
1= Do Yes Yes For s D
No No
D=D+AX D=D+AY
AX=AX+2 AY =AY +2
Xr=Xr-1 Yr=Yr-1

Exit

H.7 Thudt todn xét dén t6i wu sai léch quy dao

Mot thé manh cia cua SoC va kha nang cAu hinh
phan clng, xay dung ciu trac song song trén chip.
Loi dung thé manh nay, mdt giai phap dugc dat ra cho
viéc xdy dyng thudt toan xap xi bac thang 13 tim kiém
thong qua tit ca cic hudng co thé va tim thdy mot
huéng véi sai 1éch duong din nhé nhat so véi quy
dao. Trong phuong phap nay, bién D;; trong phuong
trinh (3) 1a ty 1€ thuén véi sai 1éch huéng tim. Panh
gia cac sai léch huéng tam c6 thé duoc thay thé bang
cach danh gia cua D;jtheo cac hudng khac nhau.

o rimbengionch [ | o Y I o O

Xét ndi suy chuyén dong tron, huéng chiéu kim
dong hd trong géc phan tu thir nhat, ba truong hop
sau dugc xem xét:

+ Tang 1 BLU cho hudng X,

+ Giam 1 BLU cho huéng Y,

+ Tang 1 BLU cho huéng X va dong thoi giam 1
BLU cho huéng Y.

Trong @6, truong hop thir ba 1a phuong phap dua
thém vao so v6i thudt toan xap xi bac thang & trén.

Di; cho tumg truong hop duge danh gia va truong
hop voi gid tri tuyét d6i nho nhit dwoc chon dé di
chuyén (H.7). Két qua H8 la quy dao chuyen dong
khi st dung luu do thudt toan c6 xét dén ti wu sai
léch quy dao.

10 4 4

...............

6 {+ 2 3 4 5 & T & 9§ W
H.8 Quj dao thudt todn xét dén tdi wu sai léch qui dao

Céc sai 1éch t6i da cua thuét toan nay l1a 1/2 BLU
va tinh chinh x4c cta thuat toan nay 1a t6t hon so v&i
c4c thuat toan x4p xi bac thang trén (sai 1éch 1 BLU),
s6 lan lap lai N nhdé hon 30% so véi cac thuat toan
xap xi bac thang va nho hon so v6i cac thuat toan
phin mém DDA khoang 20%. Bén kinh ti da cho
phép 1a giéng nhu cho cac thuat toan x4p xi bac thang.

Tur luu dd thuat toan H.7 c6 xét dén tdi wu sai léch
quy dao, nhom tac gia xay dung trén phan cimg cia
SoC va mé phong cho két qua H.9.

b moisuyduongiron/N {50

it noisyduongtrony {0

i neisyduongtroeyyl {10

jtb_meisrycuongtroec? {10

it neisrycuongtrongy? {0

fib_ meisaytaongironz {1 iz 3 : 5 iu‘ 7 is jq ] 1 i) 3 4 5
fth_roisuungrony [ | [Tl M Tl ML T1 [1 [ [

i noudunngiran/d | [ ] [ [ | [ | [ [ | i [ [ [

it neisduongtont {0 |1 I I3 10 [s I 7 B [2 [10

o pesssngrent [0 s IE 7 [ [s OEENE [: [1 [0

H.9 Két qua mé phong sir dung thudt toan xap xi bdc thang cdi tién trén SoC
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Taicacvitri4,6,7,8,9, 11 la sy phat xung déng thoi
gitta cac truc, nho dac diém kiém tra theo cac hudng sai
léch qui dao nhé nhat. Thoi gian hoan thanh ndi suy sau
15 chu ky xung.

Thoi gian duge rat ngan, sai léch dugc nang cao la
nhitng wu diém ctia phuong phép xét dén sai léch quy dao
nho nhit, nhd vao kha niang phat xung dong thoi va day
ciing 1a wu diém khi xap dung thudt toan bang phan clg
cua SoC.

2.4. Xay dung thuit toan dudng tron trén SoC cd xét
dén toc dd in dao Fy, F».

Cung céc théng sé mo phong trén, ta tién hanh xay
dung thuat toan ndi suy duong tron nhu trén, c6 xét dén
toc d6 an dao. Nhom tac gia sir dung hai b dém voi hai

Jtb_noisuyduongtron/clk

tan s dém khac nhau aj, 8, ung vdéi hai tde do an dao
khéac nhau véi gia tri dat Ny, Np va Kkét qua chu ky xung
tuong tng 1a Fy, F, nhu trén H.10. Sir dung cac bo dém
dé phat xung cho thuat toan ndi suy v6i tan so N nguyén
lan so véi clk, diéu nay rat phu hop véi cac thiét bi phan
ctng 6 clk cao. Trén hinh 10 sir dung bo dém cho hai toc
d6 an dao khac nhau, ung vdi a;=2clk va az=4clk, trén
thyc té thi ty s6 nay 1én dén hang trim hang nghin lan so
véi xung nhip ciia SoC, do d6 tré cuia cac dong co servo.
Khi d6 cho phép dai diéu chinh tdc d¢ an dao rong. Hay
no6i cach khac, gia tri tan s6 bo dém ty 1¢ vai toe do an
dao.

Uy Uy L

Jtb_noisuyduongtron/N1 { 2

Jtb_noisuyduongtron/N2 [ 4

Jtb_noisuyduongtronfal (1 J2 Jo J1 f2 {0 f1 ]2 |0 2101 f2]o0j1 GI 12 jfoj1f2]ojf1
ftb_noisuyduongtronfaz {1 |2 |3 |4 [0 ]1 [2 ]3[4 1(2]3j4]0 #Z:Lrg%ﬂr:rl[]:
Jtb_noisuyduongtron/F1 |_,_| l_ |_—| _| |_| |_| l_ |_—|
Jtb_noisuyduongtron/F2 | |_| |_| |_| |_| |_|_
veercerberecbecrernerdbroceeeeoc beccccoe o booececocbereroe s boooccecoc boeenecnc boceeeee b
0ps 20 ps 40 ps 60 ps 80 ps 100 ps

H.10

Nhu vy hé thong s& thuc hién chirc nang ndi suy dua
trén tan sb Xung la Fy, F, thay cho clk, nhim thyuc hién
ndi suy hai tdc d an dao khac nhau.

Tao xung Fy, F ting véi toc @ an dao khac nhau

Xay dyng thuat todn co xét dén lugng an dao dugc
thuc hién trén SoC cho két qua H.10.
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H. 11 Két qua mé phéng sir dung thudt todn xdp xi bdc thang cdi tién trén SoC ¢ xét dén téc dé an dao

Két qua trén cho théy cac thong sd quy dao nodi suy,
thoi diém phat xung, so luong xung phu hop voi ly thuyét
d3 xay dung trén. Tan sb xung Fy, Fp, xung trén céc truc
dXF;, dYF, dXF,, dYF,, quy dao cac truc twong g
XFy, YFy, XF,, YF, céc két qua trén H.11 hoan toan phu
hop véi 1y thuyét xay dung thuat toan trén.

3. Kétluin

Viéc xay dung dung thuit toan ndi suy duong tron
x4p xi bac thang trén nén SoC 14 phu hop v&i nhitng cong
nghé ngay nay, dic biét sir dung cho b CNC-on-Chip.
Bai viét d c6 nhirng dong gop cu thé nhur sau:

- Bu6c ddu dwa dong san phdm SoC vao tng dung
linh vuc didu khién 1a phu hop, trong bdi canh thiét ké
chip tai Viét Nam dang gip kho khan vé cong nghé san
xuét chip.

VCCA-2015

- Bé xuét xay dung thuat toan ndi suy dudng tron xap
xi bac thang trén nén phan cing ciia SoC.

- Xay dung thanh cong thuat toan ndi suy duong tron,
c6 xét dén tdi wu sai 1éch quy dao va tdc d6 an dao nhd
vao cdu hinh phin ctng song song SoC - 1a thuét toan
dang dugc st dung trén cac may CNC hién dai. Qua do,
nang cao van dé tbc do ciia may cong cu va do chinh xac
quy dao chuyén dong.

Tai liéu tham khao

[1] H. C. S. H. Suh Seong, Kyoon Kang Dae, Theory
and Design of CNC Systems. 2008.

[2] . Fan, X. Gao, and K. Zhang, Time-Optimal
Interpolation for Five-axis CNC Machining along
Parametric Tool Path based on, vol. 31, no.
60821002, pp. 21-42, 2012.



Hoi nghi toan quéc 14n thir 3 vé Diéu khién va Ty dong hod - VCCA-2015

[3] L.Yan, T.Cheng, and Y. Gao, Controller Based on
SOPC, Technology Participants: Instructor pp.
173-194.

[4] T.Wang, Y. Cao, Y. Chen, H. Wei, B. Wang, and
Z. Shao, A New Feedrate Adaptation Control
NURBS Interpolation Based on de Boor Algorithm
in CNC Systems, no. 852, pp. 4075-4080, 2008.

[5] H. Zhao, L. Zhu, and H. Ding, A real-time look-
ahead interpolation methodology with curvature-
continuous B-spline transition scheme for CNC
machining of short line segments, Int. J. Mach.
Tools Manuf., vol. 65, pp. 88-98, 2013.

[6] M. Gao, J. Lou, J. Ye, and Z. Wu, FPGA-based
implementation of circular interpolation, vol. 6, no.
7, pp. 585-593, 2014.

[71 M. A. Saifee, Design and Implementation of 2-Axis
Circular  Interpolation  Controller in  Field
Programmable Gate Array (FPGA) for Computer
Numerical Control ( CNC ) Machines and Robotics,
vol. 106, no. 13, pp. 1-7, 2014.

[8] J. J. De Santiago-Perez, R. a. Osornio-Rios, R. J.
Romero-Troncoso, and L. Morales-Velazquez,
FPGA-based hardware CNC interpolator of Bezier,
splines, B-splines and NURBS curves for industrial
applications, Comput. Ind. Eng., vol. 66, no. 4, pp.
925-932, Dec. 2013.

[9] W. T. A. Lei, M. P. Sung, L. Y. Lin, and J. J.
Huang, Fast real-time NURBS path interpolation
for CNC machine tools, vol. 47, pp. 1530-1541,
2007.

P& Vin Can sinh nim 1981,
nhan béng thac sy vé Tu dong hoa
ciia Pai hoc Pa Ning nim 2009.
\ T nim 2004 dén nay la giang
vién cua Khoa K¥ thuat va Cong
| ‘ ngh¢, truong Pai hoc Quy Nhon.
m’,\/\ Hién nay, dang NCS Dai hoc Da

— “ Nang.

Céc linh vyc nghién ctru: Vi diéu khién, PLC, DPién tir
cong suat, CNC.

Cong trinh dugc nghién clru tai vién Ky thuat diéu
khién va Ty dong hoa, Trudng Pai hoc Bach khoa Ha
Noi.

VCCA-2015

TSKH. Nguyén Phiing Quang
sinh 1953, nhan hoc vi Dipl.-Ing.
(Uni.) thang 9/1975, Dr.-Ing. thang
11/1991 va Dr.-Ing. habil. thang
4/1994, tit ci déu tai TU Dresden
(TUD, CHLB Dtc). Cé nhiéu nim
lam viéc trong thyc tién cong
nghiép Puc, gop phan cho ra doi
cac bién tin REFU 402 Vectovar,
RD500 (cong ty REFU Elektronik),
Simovert 6SE42, Master Drive MC
(tap doan Siemens).

1996-1998 la giang vién cua TUD, tai day thang
10/1997 dugc cong nhan 1 Privatdozent. Vé nuée dau
1999 va la giang vién cia PHBK Ha Noi tir ¢6 dén nay.
Thang 2/2004 dugc TUD phong ting chic danh
Honorarprofessor, 11/2004 nhan chirc danh Ph6 Gido su
va 11/2009 Gido su vé Ty dong hoa ciia PHBK Ha Noi.

L tAc gia / ddng tac gia cua hon 150 bai bao, béo cao
hoi nghi trong va ngoai nuéc. La tac gia / dong tac gia
cuia 7 dau sach chuyén khao va tham khao, trong d6 c6 3
quyén bang tiéng Buc va 1 quyén tiéng Anh “Vector
Control of Three-Phase AC Machines — System
Development in the Practice” do nha xuat ban Springer in
nam 2008, tai ban lan 1 thang 6/2015.

Céc linh vuc nghién ciu: diéu khién truyén dong dién,
diéu khién chuyén dong va robot, diéu khién vector cho
cic loai may dién, diéu khién dién tir cong suat, diéu
khién céc hé théng nang lugng téi tao (sic gid, mat troi),
hé thong diéu khién s6, mé hinh héa va mé phong.

Poan Quang Vinh sinh nam 1962,
t6t nghiép K§ su nam 1986 tai truong
dai hoc Co — Dién Pilsner, Tiép Khéc
va nhan bang tién si ndm 1996 tai Dai
hoc West Bohemia, cong hoa Séc.

Hién nay, cbng tac tai Pai hoc Pa
Naing.

Linh vuc nghién ciu: Truyén dong
dién, dién tir cong sut, md hinh héa hé
thdng diéu khién...




