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Implementation of the Dahlin Digital Controller by
IR NetWork of DSP Method

XIA Hong

School of Information and Electronics Engineering
East China Institute of Technology, ECIT, Fuzhou, China, 344000

Abstract: This paper presents an implementation for Dahlin digital controller by means of IIR (Infinite Im-
pause Response) network method of DSP (Digital Signal Processing). The structure and usage of IIR network
for Dalin controller are described in detail. It is convenient to write the program either in micro- computer or
in dedicated DSP chip according to the IIR network. An example of a specific Dahlin controller is used to in-
dicate the design of IR network structure, the arrangement of computing sequences of the nodes in the net-
work and the recursive of the IIR method. With IR method, the accuracy of the Dahlin controller can in-
crease. The transient process of the Dahlin controllers is obviously superior to a traditional Dahlin controllers
Implemented by difference equation method.
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Figure 1. The signal flow graph of the Equation (5)
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Figure 2. The signal flow graph of the Equation (6)
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Figure 3. The signal flow graph of the Equation (7)
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Figure 4. Computing sequences of nodes in Figure 1
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Figure 5. Computing sequences of nodes in Figure 2
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Figure 6. Computing sequences of nodes in Figure 3

6. B 3 REWRMITEIRF

FIE VLK H BRI #R 26 n 21805 H y(n):
(Dvs= —byvy, (2) va=v3 —byv
(3) Vs = vy + [b1/(Kb3)] r(n) , (4) Ve = Vs,
(B)ve=byvi, (6) Vvi=Ve+vg (7)Y (n)=vy
(8) R ST VeV, ViV,

B L IR A RN

v3=0,vs=0, Vs =Vg=0.155, vg =0,

y (1) = v;=0.155.

%{%%%ﬁ’ V= 0155, Vy= 0.

52 IR A RN

V3=0, v4=-0.075, v5=v¢=0.080, vg=0.094,

y (2) =v;=0.174.

Hdi 98T vo= 0.080, v, = 0.155,
EER/CE7N R 5P

vz = —0.075, v4 = —0.114, vs = Vg = 0.041,

Vg =0.049, y (3) = v;=0.090,

P 2253 77 B S BRAZIE MRS il 2% «

X (7, WATE XA, 15
(1+0.4862+0.48622)y(n)

=0.155(1-0.607z) r(n)
y(n)+0.486y(n+1)+0.486y(n+2)
=0.155r(n)-0.094r(n+1)

349

o83 Scientific
#%% Research

y(n+2)=-y(n+1)-2.058y(n)
+0.155r(n)-0.094r(n+1)

2SI o = W 1 7 = A Y () MR ) 8
y@3), Yy(n).

M y(0) Al y(—1)K%, yO)AREENE, HAET
et MibE y B, NATESH y(0) 1 y(1). X
FERUAN T E e bt e il 2 (0 dan A y R ZE . T
TR L, RET N .

5 Z5ig

MRS AT A8 MR 7 v S Bk bR das il
FERG FE 7 AR T FH 2203 I R ik

TATE LR DSP 1) 1R J7 sz 8L T iA AT
BT . MR 5k m] AR s X s il 2% 1)
HOREIE, e T AT I MR a8 8 ) R g (1 1k
Redebn. XPhedt A5 2 T SEFIKAIE .

HHT DSP J5ysiIi A 4a hilas fr ) s R AR B L A4
(sl ey Bt FRI M Zg 25, BTl DSP JivdEiEfg
PEVPEREE, A%k, FRPAAE SRS — e urat.

ST HIWFF S, FenT DA B &Pl R i o, ks
AT A RIS 5 A B R

References (Z% 3C#K)
[1]

Gao xiquan Ding yumei Kuo yonghong. Digital Signal
Processing: Principles, Implementations and Applications [M].
Beijing: Publishing House of electronics Industry, 2007.

A, TR, WKL, BEHE T E—s , S R N
[M]. dbxt: Tk ik, 2007.

He Kezhong, Li wei. Computer Control System[M]. Beijing:
Press of Tsinghua University, 1998. 259-263.

v, 26, NI HIRGIM]. dbat R AR AL,
1998. 259-263.

Richard G. Lyons. Understanding Digital Signal Processing [M].
Beijing: China Machine Press, 2005.

Wang Jiamei. Digital Signal Processing and Development Based
on MATLAB[M]. Xian, Xidian University Press, 2007.

FME, LT MATLAB (U755 4031 5 92T A [M]. 74
2 P PR kL, 2007,

Sheng Wenli, Tian li, Tong Ke, Embedded Processor 80296SA
and DSP Arithmetic Implement [J], Journal of Northeast Dianli
University, 2007, (06) (Ch).

SR, A, Ao, AUALITEE 80296SA K DSP ikl
R, ARAGH ) K2R, 2007, (6).

TAN lJian-hao, LIANG Xian-yu, LIU Yuan-ming, LING Bo,
Software Programming of Dahlin Algorithm[J], Computing
Technology and Automation, 2003, 22(4), P 41-43(Ch).

TEESE, GUETE, NEIR, MR, MEEI T AU S
[, PR AR 5 F 31k, 2003, 22(4), P 41-43.

DONG Ying-ping, JIANG Bin-bin, A New Optimization
Method for Designing IIR Digital Filters[J], Microcomputer
Information, 2009, (6), P252-254(Ch).

HNVCE, ZEWMW, B IR Bk s vt B AR,
TRSTHLS K., 2009, (6), P252-254.

YAN Xiao-jun, ZHAO N, QIN Hong-jiang, Design and
Simulation of IR Digital Filter Based on MATLAB[J],
Computer and Modernization, 2007, (6), P110-112 (Ch).
FENGE, RYEGEEE, JET MATLAB [ IR B as it 5
{5 E, 2007, (6), P110-112.

[2]

31
[4]

[5]

[6]

[71

(8]

978-1-935068-06-8 © 2009 SciRes.


http://lsg.cnki.net/GRID20/Navi/Bridge.aspx?LinkType=IssueLink&DBCode=cjfd&TableName=cjfdyearinfo&Field=BaseID*year*issue&Value=JSJH*2003*04&NaviLink=%e8%ae%a1%e7%ae%97%e6%8a%80%e6%9c%af%e4%b8%8e%e8%87%aa%e5%8a%a8%e5%8c%96
http://www.ilib2.com/Class.aspx?Query=%E8%B0%AD%E5%BB%BA%E8%B1%AA
http://www.ilib2.com/Class.aspx?Query=%E6%A2%81%E5%85%88%E5%AE%87
http://www.ilib2.com/Class.aspx?Query=%E5%88%98%E8%BF%9C%E6%B0%91
http://www.ilib2.com/Class.aspx?Query=%E6%9E%97%E6%B3%A2
http://www.ilib2.com/P-QCode%7Ejsjsyzdh.html
http://lsg.cnki.net/GRID20/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=WJSJ&NaviLink=%e5%be%ae%e8%ae%a1%e7%ae%97%e6%9c%ba%e4%bf%a1%e6%81%af
http://lsg.cnki.net/GRID20/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=WJSJ&NaviLink=%e5%be%ae%e8%ae%a1%e7%ae%97%e6%9c%ba%e4%bf%a1%e6%81%af
http://lsg.cnki.net/GRID20/Navi/Bridge.aspx?LinkType=BaseLink&DBCode=cjfd&TableName=cjfdbaseinfo&Field=BaseID&Value=JYXH&NaviLink=%e8%ae%a1%e7%ae%97%e6%9c%ba%e4%b8%8e%e7%8e%b0%e4%bb%a3%e5%8c%96



