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Abstract— In this paper, we propose a new structure for the compact matched filter bank of a mutually orthogonal set of
zerocorrelation zone (ZCZ) codes obtained by Hadamard and ZCZ codes which reduces the number of operation elements such as
two-input adders and delay elements. The matched filter banks are implemented on a field programmable gate array (FPGA) with 57;
120 logic elements (LEs). A proposed matched filter bank of the sequence of length 128 can be constructed by the circuit scale of about
14 % compared with conventional matched filter bank.

Keyword— Hadamard code, zero-correlation zone (ZCZ) code, mutually orthogonal set, matched filter bank, field programmable
gate array (FPGA)

-
)54

Takahiro Nishikawa received his B. Eng. degree in Information Science and Engineering from Yamaguchi University, Japan, in 2012. He is currently a master
‘s program student of the Electronic and Information System Engineering at Yamaguchi University. His current research interests include spread spectrum
systems and their applications.

Takahiro Matsumoto received his B. Eng. and M. Eng. degrees in Information and Computer Science from Kagoshima University, Japan,
in 1996 and 1998, respectively, and his Ph. D. degree in Engineering from Yamaguchi University, Japan, in 2007. He was a Research
Associate from 1998 to 2007 and an Assistant Professor from 2007 to 2012 at Yamaguchi University, Japan. Since 2012, he has been an
Associate Professor of the University Evaluation Department at Yamaguchi University. From 2010 to 2011, he was a visiting researcher at
the University of Melbourne, Australia. His current research interests include spread spectrum systems and their applications. He is a
member of IEEE and IEICE.

Hideyuki Torii received the B.Eng., M.Eng., and Ph.D. degrees from the University of Tsukuba, Tsukuba, Japan in 1995, 1997, and 2000,
respectively. In 2000, he joined the Department of Network Engineering, Kanagawa Institute of Technology as a Research Associate. He
is currently an Associate Professor in the Department of Information Network and Communication at the same university. His research
interests include spreading sequences, CDMA systems, and mobile communication systems. He is a member of IEEE and IEICE.

Shinya Matsufuji graduated from the Department of Electronic Engineering at Fukuoka University in 1977. He received the Dr. Eng. in
Computer Science and Communication Engineering from Kyushu University, Fukuoka, Japan in 1993. From 1977 to 1984, he was a
technical official at Saga University, Saga, Japan. From 1984 to 2002, he was a research associate in the Department of Information
Science at Saga University. From 2002 to 2012, he was an associate professor of the Department of Computer Science and Systems
Engineering at Yamaguchi University. Since 2012, he has been a professor of the Graduate School of Science and Engineering at
Yamaguchi University. His current research interests include sequence design and spread spectrum systems. He received the Excellent
Paper Award in IET International Communication Conference on Wireless Mobile and Computing, and the Best Paper Award in the 10th
WSEAS International Conference on Applied Informatics and Communications in 2009 and 2010, respectively. He is a member of IEEE,
IEICE and IEEJ.




