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BT2010-07 A Novel Class of Binary Zero-Correlation Zone
Sequence Sets
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(School of Computer Science and Engineering the University of

Aizu)

The present paper introduces a method how to construct binary
sequences having a zero-correlation zone property. We generate a set
of sequences from an Hadamard matrix. The cross-correlation
function of two different sequences of the set is zero for the phase
shifts within some range. The side-lobe of the auto-correlation
function of a sequence of the set is zero for the phase shifts within
the same range. The range is said to be zero-correlation zone. The
proposed zero-correlation zone sequence set is divided into two
subsets. Zero-correlation zone of the inter-subset cross-correlation
function is much wider than zero-correlation zone of the inner-subset
cross-correlation function. Applying the proposed sequence set to the
synthetic aperture ultrasonic imaging, we get better image because
inter-subset zero-correlation zone is wider. The proposed sequence
set is expected to be suitable for real-time synthetic aperture
ultrasonic imaging.
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BT2010-13 Improved transverse cross-sectional imaging of
silicone-rubber tube phantom by using multi-
element, spherical beam from a linear array
transducer

Ponnle AKINLOLU, Hideyuki HASEGAWA, Hiroshi KANAI
(Graduate School of Engineering, Tohoku University)
[Background] Transverse cross-sectional imaging of the intima-
media complex of the carotid arterial wall is difficult to obtain using
conventional linear scanning. The angular width of imaged regions
of the anterior and posterior walls is limited. [Principle] In this
study, multi-element spherical beam from a linear array transducer
was investigated both by simulations and basic silicone-rubber tube
experiment. Images of a simulated reflector-tube from simulated
scanning and a silicone-rubber tube phantom were reconstructed by
multi-angle receive steering and focusing from multiple sequential
transmissions stepped across the entire cross-section. [Results and

Conclusion] B-mode images obtained by the proposed method

showed improvement in lateral resolution as well as increase in

angular width of imaged region of the tube’s wall. This angular width

increases with increase in number of transmissions.
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