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Chapter 3

NMR Imaging System Configurations

Introduction

Computerized tomography has € ded to include several different areas,
o systems differ slightly In terms of the

energy band, the principlesse involved, and the reconstruction

| — T —

algorithms. CT systems in ge . cific_.modes, comprise three basic

the system. The data acquisifio tors, controllers, data acquisition
electronics, and scanner ganify. At _ _ aleg sig containing image information,
it converts those slgnclé to 05 ins ' ot processing stage.
o -_ '
The second part is i ssifg e measured and quantized daia
are manipulated and reconstr tgg?ﬁ_éﬁ 5 d images. The processing of data are
usually performed by general ¢ . -‘- Vit o - reconstruction algorithm.

The third compenent is the display part. ¢ > 6bserver examines and analyzes

N

conveller |-z mmmpmmnmemnntint?t;

Fig 3-1. Block Diagram of the general CT system.
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MR Imagi temn | ment

L}

In NMR CT, the imaging system can be divided info three basic parts: the NMR section,
the electronics, and the computer. The NMR section includes the main magnet, which provides
the static main magnetic field: the gradient coil for generating magnetic field gradients; and
the RF coil, which fransmits and receives the RF signals. The electronic part includes a pulse

shaper, a data acquisition component, transmitter and receiver amplifiers. The computer

performs image data processing and s& 7}’«0!, and finally displays the reconstructed
)

2.

A block diagram of G iyRICGENMR igaging sYSfEMm is lilustrated in Fig. 3-2. The detalls of
each unit is explained in the OWINgG

images. : \‘-

Power Amp.
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Fig. 3-2 Biock diagram of a typical NMR imaging system.
1. Main Computer Unit

The main computer manages operation-process sequences, generates RF and

gradient waveforms and reconsiructs images after data acquisition.
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Operation-process sequehces are recorded in the main computer as required by
imaging techniques. However, user can modified the sequences by vary sbme parameters to
suit the specific needs. The recorded sequence is then transferred to the pulse programmer

which controls the operations of other units.

User creates RF and gradient pulse waveforms by specify the graphics representation
of desired waveforms or by using time-value table. Waveforms generated in the main
computer are fransferred to a pulse sw )ere data in digital form are converted to

analog form.

In the final proces ire from data acquisition unit fo the

main computer and are us ge. The main computer performs

the reconstruction proces ‘reconstruction algorithm. Affer

reconstruction, the Imdg c

Puise shaper unﬁwc;sf

gradient pulse waveforms genercted in the mcln computer which contfain the description of
pulse shape in uﬁqmm mgﬁq mcﬁagltcl-’to-anolog convertor
(DAC). Outputs nt r amplifiers while RF pulse

shaper feeds 1'he signal through modulafor unit.

" The gradient pulses are amplified by three separate gradient power amplifiers for x.y,
and z axis. Since the gradient pulse frequency falls in audio frequency (AF) range, typical
audio power amplifiers with good s'robllity and capable to supply epough current for gradient
éoils can be used fo performs this task. The gradient is then applied to x-, y-, and z-gradient

coils affer being amplified in the gradient power amplifiers.
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5 M lator an Power Amplifier

'

The RF waveform from the pulse shaper is modulated with the referenced RF signal in
the modulator. The enveloped RF signal is amplified through the RF power amplifier, and
transferred fo the RF coill via the coupler. ‘

6. Coupler Unit

The nuclear sig the | Y spins is amplified by receiving

The analog demoduigted signal containing image information is converted to digital

form in data ccrﬁmu LEd ﬁ} %58 iﬂt% W%}d’}\ﬁ'\%c During the acquisition

process, some dq;p processing are performed through the use of appropriate software or

w1 R Pl bl b1b e Yk A
detect ﬁ ﬁe ﬁ of the signal can
be Improv .The outpu'r of the ADC is put info the buffer memory until a set of data has been

collected, then transmitted to the main computer.
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