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Earlier Detection of Sinusitis in Breathing Signals Using TMS32050 Processsor
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Abstract: The diagnosing system for sinusitis in a human being consists of a simple system that includes a
Digital Signal Processor TMS320C50. A respiratory signal is caputered by the breathing sensor and it is given
as an input to the digital signal processor for the fast fourier transform computation, the output of the digital
signal processor output is been plotted using the signal analysis software sigview. From the signal anlysis
software the statistical parameters are calculated for the subjects for the identification of the sinusitis and they

are compared with statistical values of a normal person. Any change beyond these normal statistical values
then indicates the presence of sinusitis. The peculiarity of this system when compared to others is that it makes

an early detection of sinusitis in the affected person.
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INTRODUCTION

Sinus is a condition, which cannot be identified
earlier. A severe headache, neck pain, cold, cough,
sneezing and tiredness are the basic symptoms of sinus.
One cannot tell confidently if the condition prevailing is
sinus or not, without taking the X-ray or CT scan.
Normally one takes it to be common cold and takes
antibiotics for relief, but there will be no good relief, hence
the doctor is approached. The doctor advises to take an
X-ray to identify the condition, which is an expensive
procedure. A simpler and cost effective way for early
detection of sinusitis is done using DSP Processor.
Among adults ages between 30 to 60 years, 24% of males
and 9% of females present sleep disordered breathing
(SDB) conditions [1], while 82% of males and 93% of
females with moderate to severe SDB remain undiagnosed
[2]. SDB symptoms are loud snoring, excessive daytime
sleepiness and observed pauses in breathing. Usually, the
patients are not aware that they are exhibiting these
symptoms can remain undiagnosed for SDB. Untreated
SDB can lead to adverse health and behavioral changes,
including hypertension, day-time hypersomnolence, low
cognitive performance, metabolic syndrome and stroke
[3-7]. Furthermore, the sleepiness and fatigue increase
involved SDB patient in workplace and traffic accidents
[7], [8]. Studies show undiagnosed SDB patients using
twice as many health care facilities for comorbidities of

SDB prior to the diagnosis of SDB than geographically
matched controls [9]. Due to its high prevalence, serious
health consequences and the diagnosis difficulty, SDB
has become a public health care concern. The SDB
pathological occurs via full or partial multiple episodes
reduction of respiratory flow. SDB events coincide with
blood oxygen saturation and/or an EEG arousal reduction.
The SDB diseases standard test, polysomnography (PSG),
requires multiple physiological measuremalests to be
recorded during a full night’s sleep to assess breathing
and sleep. PSG is labor intensive, time consuming and
expensive, thus it is impractical as a screening test. A
number of screening techniques have been proposed
using measuremalests of blood oxygen saturation,
thoracic movemalest, snoring and airflow measuremalests
[11-13].

In recent years, a number of single-channel airflow
measuremalest-based methods have been developed
for home-based automated assessmalest of SDB [13-16].
For greater reliability, features used in automated scoring
algorithms need be relatively invariant to both 1)
nonstationarity in breathing during sleep such as the
variability present in rapid eye movemalest sleep stage
and 2) Due to sensor movemalests intrumalestation
introduced nonlinear transformations signals [17]. The
respiratory rate and the peak amplitude variation features
may fail to identify SDB events due to nonstationarity and
nonlinearity, respectively. Many studies do not report the
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algorithms used for the diagnosis [14-16]. A recent study
done by Nakano ef al. [13] measure three channel malests,
namely, thermal sensors, thermocouples and nasal
pressure (NP), to detect data segmalests containing SDB
events. Each channel taken one at a time provided
reported sensitivity/specificity values of 96%/76%,
88%/80% and 97%/77%, respectively. The algorithm
developed by Nakano et al. uses power spectral analysis
to express variation in the signal amplitude.

Depiction: The system consists of the following major
units: Sensing unit: It consists of a breathing sensor.
Amplification unit: The IC TLC320ACO01 in the DSP
processor is used for amplification purpose. Conversion
unit: 16-bit ADC and DAC of the DSP processor.
Processing unit: The IC TMS320C50 in the DSP kit is used
for processing and software for analysis (SIGVIEW).
Display unit: It is used to view the final output and
showcasing the severity of sinusitis in the affected
person.

MATERIALS AND METHODS

The breathing sensor is placed near the nostrils and
the breathing signal of the sample is fed to the processor
and the FFT program is run. The DSP TMS320C50;
through the analog input port takes the breathing signal
as input. This signal is feeble so the TLC320ACO01 chip
amplifies the input signal. This amplified signal is then
converted to digital signal using the 16bit ADC. Now the
digital signal is processed with FFT in TMS320CS50.
This signal is converted to analog form using a 16bit
DAC. The processed FFT signal is then analyzed using
the SIGVIEW software in the PC. Mean of the analyzed
signals of various samples with different severity of
sinusitis is taken and these values are compared with the
mean value of the normal person and classification is
done.

Block Diagram:
AMPLIFICATION ADC
BREATHING i
SENSOR P (TLC320AC01) (I bit)
PC PROCESS
(WITH DAC (€| OR
SIGVIEW (16bit) (TMS320)

SOFTWA

Ilustrations: In the cranial(head) bones we found
Sinuses paired air cavities/spaces (pockets). Sinuses are
also stated as "paranasal sinuses" Depending sinus
cavities locations. There are four types: 1) Ethmoid

sinuses: These sinus cavities present between the eyes
and grow with person age. 2) Frontal sinuses: These sinus
cavities are located above the eyes in forehead region and
develop around seven age years. 3) Maxillary sinuses:
Maxillary sinuses found either nostrils in the cheekbones
and present at birth also grow as we grow. 4) Sphenoid
sinuses: These sinus cavities lie behind the ethmoid
sinuses and the eyes. It develops during adolescence.
Depending the sinusitis severity there are two types:
Acute sinusitis and Chronic sinusitis. A vital infection
cause usually Acute (sudden) sinusitis and often
develops rapidly for 4 weeks or less. A bacterial or fungal
infection cause chronic (long-term) sinusitis and may be
difficult to treat for longer. The FFT program is run in the
Kit using Topview Debugger and the data acquisition is
done using SIGVIEW software.

Sample Recording using SIGVIEW software from the
Breathing sensor:

(3 [ 8.2 604 .08 B 0 7 7.02

The data acquisition window is opened in SIGVIEW
software and the recording time period is set. The input
signal is then recorded using the record option. The FFT
spectrum of the processed signal is plotted using signal
tools from the menu bar. Using Instruments and markers
tool the mean of the signal is calculated. A database is
created using the results of different samples. From the
database a classification is done and the range for normal
and sinus affected person is determined.
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Figure: FFT and Mean plots for the normal person and the sinusitis person

CONCLUSION

The sensitivity of the sensors input to the
processors is very high, since we use the dsp processor,
the instrument is less cost, when compared to the existing
systems like CT scan, ray machines, This instrument also
detects the low frequency signals for the analysis. The
result execution is also very fast. The instrument is also
an user-friendly equipment. On a database of 100
subjects, the following results are categorized into two:
normal and sinus affected between the age of 21-25. Still
the instrument can be programmed for the wavelet
transform for identification of the other diseases

Condition Mean

Normal 4-5

Sinusitis Above 5
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