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Realization of quantizers for networked control systems
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To enter signals into digital devices, signals are sampled and quantized.
Quantization is to convert continuous-valued signals into discrete-valued signals that can take only
a finite number of discrete values.
In quantization, so-called quantization errors are generated. We analyze and synthesize the
quantization by easily realizable Delta-Sigma modulators having a relatively simple structure. We
analytically evaluate the effect of quantization errors on the system and develop designs of
Delta-Sigma modulators to minimize the effect.



(A/D)

A/D
( )
x uw | | v
Rz -1 —
w
Q( ) R[z]-1
Y
X
v=x+R[z]w w
1
H[z]
y=H[z]x+H[Z]R[z]w H[z]x H[Z]IR[z]w
11

11



NP

DC/AC 2
2 2
5
1. Shuichi Ohno and Yuichi Yoshimura, State space realizations robust to overloading
for discrete-time LTI systems, Signal Processing, , vol. 156, 2019, pp. 12-
20.

2. Shuichi Ohno, Yuma Ishihara, and Masaaki Nagahara, Min-Max design of feedback
quantizers without overloading, IEEE Transactions on Circuits and Systems |I:
Regular Papers, , vol. 65, no. 4, 2018, pp-1395-1405.

3. M. Rizwan Tariqg and Shuichi Ohno, An iterative LMI algorithm for quantization noise
reduction in Delta-Sigma modulators, Signal Processing, , ho. 144, pp.163-
168, March 2018.

4. Shuichi Ohno, Teruyuki Shiraki, M. Rizwan Tariq, and Massaaki Nagahara, Mean squared
error analysis of quantizers with error feedback IEEE Transactions on Signal
Processing, , vol. 65, no.22, 2017, pp. 5970-5981.

5. Shuichi Ohno and M. Rizwan Tariq, Optimization of noise shaping filter for quantizer
with error feedback, IEEE Transactions on Circuits and Systems I: Regular Papers,
, vol.64, no. 4, 2017, pp. 918-930.



¢y

@

3

Shuichi 0Ohno, Delta-Sigma modulators for constant envelop transmissions with

guaranteed stability, Proc. of IEEE International Conference on Acoustics, Speech
and Signal Processing, pp- 3724-3728, Calgary, Canada, April 2018.

M. Rizwan Tariq and Shuichi Ohno, Min-max 1IR filter design for feedback quantizers,
Proc. of APSIPA ASC 2017, Kuala Lampur, Indonesia, December 2017.

M. Rizwan Tariq and Shuichi Ohno, Design of a continuous-time loop filter for
Delta-Sigma modulators with excess loop delay, Proc. of the 49th ISCIE
International Symposium on Stochastic Systems Theory and Its Applications,
Hiroshima, November, 2017.

0

Nagahara Masaaki

Tariqg, M. Rizwan
Tarig, M. Rizwan



