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Abstract — Dead times appear often in describing process dynamics and raise some difficulties in simulating process
dynamics or analyzing process control systems. To relieve these difficulties, it is needed to approximate the infinite
dimensional dead time by the finite dimensional transfer function and, for this, the Pade approximation method is often
used. For the accurate approximation of the dead time, high order Pade approximation is needed and the high order Pade
approximation is not easy to memorize and is not stable numerically. We propose a method based on the continued frac-
tion expansion that provides the same transfer functions. The method is excellent numerically as well as systematic to be
memorized easily. It can be used conveniently for the process control lecture and computations.
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Ay = A(i—2)(k+])
OJA| G(s)yE TAFh= continued fraction A 7l= vk o] #u}

G(s) =

hA:_‘i"_Ll__,jzl,z,...
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! A(,-+ D1

714 m=n-1°]" AP}F obd 22 ALGgrrt dojzitt. G(s)2
Taylor 7ROl A =1, A, =0, k=23,..% FiL o] W& 4
85107 2] (A4)2} 22 continued fraction I7NE B 5= St} ©]
continued fraction A7H& AAFsIaL THA] 2 (A1) FElZE Hlshd
m=n-1 -2 m=n°| E:= Pade A} ETH4].

B. Continued Fraction2| Realization[4]:

2] (A4)°l1A] hy,ollA] BAKSE 218 vt -2 A 2] Al AE]
o] Aol 2 Frt.

X = Ax+bu
y =cx
h2h1 h4h1 h6h1 ot h2nh1
h2h1 h4(h1 +h3) h6(h1 +h3) o 'h2n(h1 +h3)

hyhy hy(h;+h;) hg(hy+h;+hy) ---h,,(h; +hy +hs)

h2h1 h4(hl +h3) h6(h1+h3+h5) '“h2n(h1 +h3+ "'+h2n—l)

b= 11 - 1)
c=(h, h; hg ... hy,) (A5)
G(s) =c(sI-A) b (A6)

5 A4S 4 Utk A (AS)E 2 (AdYFE = Qi feedback/feedforward

A
Ao 2L T91510] 8t 4= QT4
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