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Table 1. Phase Distribution in the Loop-back Test Between the
Transmitter and Receiver

Measured Phase [degree]
Short-term (4 min} Long-term (24 h)

Mean 95.41 95.43
Standard deviation 0.15 0.15
Maximum error 0.92 0.64
{peak-to-peak)

Fig. 8. Phase array coil images with
simultaneous 4 channel acquisi-
tion. Four images obtained in each
channel are shown in (b)-{e), and a
summed image is shown in (a) for
widening field of view (FOV) and
enhancing signal-to-noise ratio.
Reduction of acquisition time by
parallel imaging is also possible.
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Table 2. Phase Distribution of the Measured Echo Signal

Measured Phase [degree]

Mean 147.05
Standard deviation 0.36
Maximum error (peak-to-peak]} 2.35

B Fig. 9. T2-weighted ankle images
@ obtained by the fast spin echo
# techique (FOV =18 cm).
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Design of MRI Spectrometer Using 1 Giga-FLOPS DSP
H.]. Kim!, K.H. Ko?, S.C. Lee?, M.Y. Jung?, K.S. Chang’, D.H. Lee!, H.K. Lee?, C.B. Ahn'
!Department of Electrical Engineering, Kwangwoon University, “ISOL Technology Co

Purpose : In order to overcome limitations in the existing conventional spectrometer, a new spectrometer
with advanced functionalities is designed and implemented.

Materials and Methods : We designed a spectrometer using the TMS320C6701 DSP capable of 1 giga float-
ing point operations per second (GFLOPS). The spectrometer can generate continuously varying compli-
cate gradient waveforms by real-time calculation, and select image plane interactively. The designed spec-
trometer is composed of two parts: one is DSP-based digital control part, and the other is analog part gen-
erating gradient and RF waveforms, and performing demodulation of the received RF signal. Each recev-
er board can measure 4 channel FID signals simultaneously for parallel imaging, and provides fast recon-
struction using the high speed DSP.

Results : The developed spectrometer was installed on a 1.5 Tesla whole body MRI system, and perfor-
mance was tested by various methods. The accurate phase control required in digital modulation and de-
modulation was tested, and multi-channel acquisition was examined with phase-array coil imaging.
Superior image quality is obtained by the developed spectrometer compared to existing commercial spec-
trometer especially in the fast spin echo images.

Conclusion : Interactive control of the selection planes and real-time generation of gradient waveforms
are important functions required for advanced imaging such as spiral scan cardiac imaging. Multi-chan-
nel acquisition is also highly demanding for parallel imaging. In this paper a spectrometer having such
functionalities is designed and developed using the TMS320C6701 DSP having 1 GFLOPS computational
power. Accurate phase control was achieved by the digital modulation and demodulation techniques.
Superior image qualities are obtained by the developed spectrometer for various imaging techniques in-
cluding FSE, GE, and angiography compared to those obtained by the existing commercial spectrometer.
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