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Abstract — We present in this work, a technique which
consists in coding the values of physiological signals using the
ASCIlI  (American Standard Code for Information
Interchange) code and transmit the texts obtained through
SMS (Short Message Service) protols. The SMS texts
received by a mobile phone are decoded to restore the
physiological signals. Previously, the SMS messaging
protocol was useful in telemedicine only to set appointments
between patients and doctors, to alert patients when to take
medications and to specify the doses of the drugs. Using our
technique, biomedical signals of any kind such as ECG, EEG,
changes in temperature or blood sugar levels can be
transmitted through SMS. In the set of ASCII code, there are
several invisible characters and many other characters that
are interpreted by the operating systems as instructions.
These classes of characters are a priori, serious handicaps for
our applications but we developed strategies to overcome
such difficulties. Our technique is in the news coming for
telemedicine as it enables the transmission of biosignals at
very low costs. We have obtained very satisfactory results.
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. INTRODUCTION

Telemedicine is the aspect of medicine that uses
telecommunications to transmit medical information
(images, reports, records, etc.), in order to obtain remote
diagnostics, expert advice, ongoing monitoring of a patient
or a therapeutic decision. Telemedicine includes several
different applications and the common point is the
evaluation of the patient, or patient data, by one or more
medical professionals, without direct physical interaction.
The diffusion of mobile technologies as well as
advancements in their innovative application to address
health priorities has evolved into a new field of electronic
health (eHealth) known as mobile health (mHealth) [1].
Mobile technology is helping with chronic disease
management, empowering the elderly and reminding
people to take medication at the proper time [2]. The
mobile health can be an alternative that would make a
significant contribution to public health problems in
developing countries. Indeed, the penetration of mobile
phone networks in many low- and middle-income
countries surpasses other infrastructure such as paved
roads and electricity. It is projected that by the end of
2016, there will be 10 billions mobile devices in use
around the world. The diffusion of cell phones into the
remotest parts of these countries makes phone-based
telemedicine a key option for curative interventions as
well as preventive measures. Electronic Health (eHealth)
is the future of healthcare and mobile eHealth (mHealth) is
the future of eHealth [2]-[4]. Remote monitoring devices

enable patients to record their own health measures and
send them electronically to physicians or specialists. Many
works have been devoted in recent years on mobile
telephony applications for recording and transmitting
Electrocardiogram ‘ECG) [5] - [9]. Mobile telephony
system includes many applications such as short message
sender (SMS) and multimedia message sender (MMS).
SMS provides message sending only in text format while
MMS communication applications provide message
sending services in text, photo, graphic, animation, slide
presentation, voice or video clip formats. In [10], an
architecture and algorithm of MMS frame work for a
mobile telemedicine system is proposed: MMS establishes
a proper communication between the doctor who is
working in the hospital and the nurse who is providing
assistance to the patients at patient’s living place. SMS
have also been intensively used to manage chronic
diseases. In [11], insulin measurement, insulin intake and
other data of the patient are sent to physician through SMS
for continuous health monitoring. SMS are also sent to
patient to remind them on some activities. A review on
Diabetes Management systems via Mobile Phones is given
in [12]. Some other applications of SMS for improving
healthcare management are found in [13]-[15].

In low incomes countries, the vast majority of the
population lives in rural areas and cannot access medical
doctors as these specialists of healthcare are rare and
mostly being in few big cities. There is also a lack of
hospital facilities because of the very limited financial
resources. We propose a system that can bring a partial
solution to these situations by allowing the poor patients
everywhere in those countries to be able to record and
send their physiological parameters to physicians at
distant, through SMS mobile telephony protocols. Our
system is new. The SMS are not used for alerts or
reminding purpose as it has been the case up to now.
Rather the text messages do map physiological signals
such as ECG, EEG, and more. Samples values of
biomedical signals are then encoded using ASCII code
into text format before transmission through SMS.

The main components of a remote medical diagnosis
system shown in figure 1 include bio signal sensors,
processing units, data communication networks, and
medical service centers. The patient vital physiological
signals can be measured, stored and processed through
type of sensors, type of data communication and
monitoring device. Signal processing and medical
algorithms can also be performed for automatic diagnosis.
Our aim in this work is firstly to collect vital physiological
signals from patients and code these signals into text
format. The text obtained is processed and transmitted as
an SMS to a distant doctor. At the doctor terminal,
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decoding schemes are applied and the physiological
parameters values are visualized or plotted as curve in
natural format. In this way, we transmitted many
biomedical signals successfully.
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Fig.1. Remote medical diagnosis system by mHealth

The next section of the paper is devoted to the
presentation of the architecture of SMS transmission
system. At Section 3, we describe the different aspects of
the designed and implemented software that manages the
biomedical signals coding, transmission and decoding.
Some of the results obtained are presented and discussed
in Section 4, before the final conclusion.

Il. SMS PRINCIPLES AND ARCHITECTURE

The short message service (SMS), also called "text
messaging", is based on the capacity of a mobile terminal
to transmit or receive alphanumeric messages. Short
messages are text messages up to 160 characters (ASCII
encoded using 7 bits that is 140 bytes) and are delivered in
seconds when the recipient is attached to the network even
when the recipient is in communication. Figure 2 shows an
example of SMS architecture.

To set up this short message service, the operator must
provide one or more dedicated servers that are connected
to the network. This server is called Short Message
Service Centre (SMSC). Its role is to recover the sent
messages and redistribute them to the recipients when they
are connected to the network. Otherwise, it stores these
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messages. When the recipient's mobile can be located
again, the network notifies the SMSC which is then able to
relay the message. To send a message to a mobile phone,
the SMSC uses the services of the MSC to which the
recipient is attached. The delivery of the short message is
guaranteed even when the mobile terminal is unavailable
(for example, when it is switched off or when it is out of
radio range) through the store and forward function of the
SMSC.

Upon arrival of an SMS message, the user is warned by an
audible signal, an icon and notification or the message on
his mobile phone. By means of its Mobile Phone menu,
the user can then view the short message received. The
architecture of this service consists of the following:

e Gateway MSC for Short Message Service: It is a
function capable of receiving a message from a short
SMSC entity and to interrogate the home location register
to determine the location of the destination mobile station
secondly to deliver the short message to the MSC to which
is attached the addressee mobile station. The serving MSC
is also called Visited MSC.

o Interworking MSC for Short Message Service: It is a
function capable of receiving a short message from an
MSC and submits it to an SMSC.

o Short Message Service Centre (SMSC): This function is
responsible for storing / relaying a short message.

e Short Message Entity is an entity outside of the GSM
network that can send or receive short messages. This is a
dedicated server or a personal computer. Generally, all
SMSC products implement SMS-GMSC. The SMSC
equipment has a standardized interface on the GSM
network side. It is based on the signaling protocol MAP
(Mobile Application Part).

SMS-GMSC

SMC >

Y

SME

SMS-1IWMSC

VLR
MS
VMSC _=

SMSC : Short Message Service center
SME : Short Message Entity
MS : Mobile station

HLR

IWMSC : Interworking SMC
GMSC: Gateway SMC

HLR : Home Location Register
MSC : Mobile switching center

Fig.2. SMS Basic Entities

The short message transfer procedures are similar to
those relating to the establishment of telephone calls,
except that no speech circuit is reserved. The transmission
of the short message is supported by the SS7 (Signaling
System No.7) network.
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111. ENCODING BIOMEDICAL SIGNALS IN TEXT
FORMAT

We need to transform the numerical values of
physiological variables measured by the sensors in such a
way that text SMS transmission protocols can support
them. To this end, values of the physiological parameters
are initially stored as files in the computer. We have
developed a conversion algorithm of each value in ASCII
(American Standard Code for Information Interchange).
The flow chart of this algorithm is given in Figure 3.
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Fig.3. Flowchart of the coding process

ASCII is one of the oldest codes used to represent text in
computers. It is based on the codes of table 1, containing
the most used characters in English: the letters of the
alphabet in capital letters (A to Z) and lowercase (a
through z), the ten Arabic numerals (0 through 9),
punctuation (space, comma, semicolon, quotation marks,
parentheses, etc.), some symbols and some invisible
special characters (space, carriage return, tab, backspace,
etc.). The creators of this code limited the number of
characters to 128, which is 2’, thus, characters can be
encoded using only 7 bits. This is the almost universal
coding system. In the early years of computer technology,
the computers were using a byte memory slots (8 bits), but
they always reserved the eighth bit for parity check (that is
a safety to prevent errors). Each character of a text in
ASCII then occupies one byte. New standards have
emerged: ANSI (American National Standards Institute) is
an example that largely takes the ASCII code, and
provides various extensions according to the "page code"
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used. Figure 4 shows an example of the page code 850
which is widely used.
Table 1: The ASCII code

code | 0

0 |NUL [SOH |STX |ETX |EOT |ENQ [ACK |BEL | BS |HT | g1y

123 (4|56 |7 |89 sm

10 |LF | VT (NP |CR | S0 | SI |DLE |DCI [DC2 [DC3 | ENQ

20 |DC4 |NAK SYN |ETB |CAN | EM |SUB |ESC | FS | GS | pEL

30 [RS |US SP | ! § § % & H
LF
000y |~ +]|, - A IO O I
FF
50 | 2 3 i 5 [ 7 a L] : CR
S0
60 [< |- > |2 |8 |a|B|c|D|E|S%
DLE
0 |F |6 |8 |1 |J|K|L|M¥ |8 |0|NK
SYN
80 [P |0 R[S |T|U |V |W|Xx|Y|EB vision Blee
CAN iom e Ta donnée précédeme
L |0 S O N 0 Y I a |b |c | S8
ESC
100|d|e £ |g|h|[di ][] |k |2 |m|F
Gs
Mo|n |o |p|g|r|s |t |u|v |w| RS
us
120 = |y |z |||} |~ |DEL 5
DEL

[ DUL | ST | SOT | ET¢ | EOT | ENQ | ACK |BEL | B3 | BT | LF | ¥T | FF | cR | 30 | 51
0000 | 0001 | 0002 | o003 [ 0004 | 0005 | OO0& | 0007 | 0008 | 0003 | 0004 | O00E | 000C | 0000 | OOOE | 000F
SO DLE |DCL | DCz | DES (DC4 | NAK ( 5YW | ETE [ CAM | EM | 5UB |ESC | F3 | G3 | B8 | U5
oM ot oz oo ooy s note o7 oo ooy | ogta | OME | 00IC | 0D | OOIE | OO1F

s | L[l s s fa | " o[y x|+],]-].]F
0020 | 0021 | 0022 [ 0023 | 0024 | 0026 | 0026 | 0027 | 0028 | 0023 [ 0024 | 0028 | 002C | 0020 | OOZE | 002F
BTy 0 | 1|2 |3 | |s|e| 7|89 |s|<|=]>]">
0030 | 0031 | 0032 [ 0033 | 0034 | 0035 [ 0036 | 0037 | 0038 | 0039 | 0034 | 0038 | 003C | 0030 | OO03E | 003F
Y ¢ |~ |eflc|p|Ee|lFP|e|H|T|J|K|[L|m|N|oO
0040 | 0041 | 0042 | 0043 | 0044 | 0045 | 0046 | 0047 | 0048 | 0043 [ 0044 | 0048 | OMC | 0040 | OME [ D04F

I F |2 | R|s|T|U|V|W|x| Y|z V1|
0050 | o0t | oos2 | o053 | ooss | ooss | oose | 0057 | oose | gosa | oosa | 0oss | oosc | 005D | o0sE | 005F

so BN alb|le|ld|le | f|g|lh|1]3] k|l |m|nf|o
000 | o0t | 0062 | ooe3 | oog4 | ooes | onee | 0067 | ones | osa | ooea | 0088 | 006 | 008D | o0gE | 0sF

70 B q r s t u v w ® v z { | 1 ~ | DEL

0070 | 0071 | 0072 [ 00F3 | 0074 | 0075 [ 0076 | 00FF | 0078 | 0079 | 0074 | 007 | 0OFC | 0070 | 0OFE | 007F
Yy ¢ | u | é|ala|ald|g|&|e|&|1L |1 |1]|A]|A
00C7 | 0OFC | O0ES | 00EZ | 00E4 | OOEQ | 00ES | OOE? | OOEA | OOEE [ O0ES | OOEF | OOEE | O0EC | 00C4 | 00CS

ap 3 e | B & [} ) i u | ¥ o u @ £ @ x
oocs | o0es | oocs | ooFs | ooFs | ooFe | ooFs | ooFs | ooFF | aops | oooc | ooFs | ooss | ooos | o7 | ose
a0 ENENEEREYE AR R - A A
ooEr | ooen | ooFs | oo | ooF | ooot | ouas | 00se | ooer | 0oae | ooac | ooen | ooec | ooer | 00as | nee
i P | & | y 1
B Al A A @ ‘\l " 1 - < 9
253 | 2692 | 2593 | om0z | 25es | ooct | ooce | ooco | ooes | esss | 285t | essr | 2ssp | ooee | ooss | esw
L 1 — 5 i L 1L — L — A1
T |F +la|al Ll L]} T | *
2w | 253 | zooc | zwc | osoo | o53c | woEs | oocs | asee | o56s | omes | zoee | zee0 | zoo | osec | ooss
o IERERREEEEEEENEEEEEREN T I R
ooFo | 0omo | ooce | ooce | ooce | ot | eoco | ooce [ oocr | et | esoc | 2sss | 2ses | oose | oocc | eses

eo T T T = T =2 T 2 T -2 T I O 4
0003 | QOOF | 00D | 0002 | OOFS | 00DS | 0OBS | DOFE | DODE | 0004 | DOOE | 0009 | 00FD | 00DD | 00AF | D0E4
ro TR N N T e e e O O L 5534
0040 | 00E1 | 2017 | OOBE | 00B6 | 00AT | 0OFT | 00B& | 00B0 | 00A8 | 00BT | 00B3 | 00ES | 00B2 | 2540 | 0040

Fig.4. Page code 850

The encoding process begins by reading the file
containing the patient's physiological data. These are
tables where the first column is usually the vector of time;
the other columns are either the different leads of the same
signal, or the values of several other parameters that were
recorded simultaneously. We then carry on the
guantization. The quantization operation consists in
bringing the real numbers values of the biomedical signals
to integers between 0 and 127. these integers are converted
into binary numbers before being grouped into 8-bits
words. Those words that correspond to the decimal values
between 0 and 31 are the invisible ASCII characters. We
added the decimal value of 161 to translate these special
characters values in the range of 161 to 192. The 8-bit
words coded in ASCIl are transmitted using SMS
protocols. In Figure 3, some Matlab syntaxes that we used
in the experimental phase are provided. Figure 5 is the
block diagram of the decoding process. One can find the
inverse operations to those described in figure 3.
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Fig.5: Decoding SMS to obtain Biomedical signal
IVV. RESULTS AND DISCUSSION

We conducted tests using biomedical signals from [16].
In the experimental phase, we have limited durations of
those signals to one second. It can be observed in Figure 6
at the top, a portion of ECG signal transmitted and three
versions of the received signal in different situations of
coding. The original signal is that of 6-a. The situation of
figure 6-b is where the numerical values obtained after
quantization have been directly encoded in ASCII. Many
distortions appear in the decoded signal. After a deep
analysis of the whole process, we understood that the
deformations were due to certain ASCII characters that are
interpreted by the operating systems as instructions. Some
of these characters are: NUL (No character: 0 in decimal),

International Journal of Electronics Communication and Computer Engineering
Volume 6, Issue 3, ISSN (Online): 2249-071X, ISSN (Print): 2278-4209

BS (Back Space: 8 in decimal), LF (Line Fed: 10 decimal)
and CR (Carriage Return: 13 in decimal). If we take the
example of BS (8 decimal) which is the back space, when
this character is transmitted, the operating system
interprets it and automatically deletes the preceding
character. Figure 6-c shows the situation where we have
considered the replacing of some of the characters
supposed to be causing distortions by those that
immediately follow them in decimal representation. Thus,
0 is replaced with 1, 8 is replaced by 9, 10 is replaced by
11 and 13 is replaced by 14. It will be appreciated once
again that deformations persist and the decoded signal is
not utilizable medically.

We felt that all of the first 32 special characters of
ASCII encoding for control were not appropriate for our
application. The operating systems and the transmission
protocols consider these characters as instructions. This is
a great problem because the transmitted signals always
incorporate serious undesirable changes. We therefore
decided to replace the 32 first characters by other
characters that a priori do not lead to a problem. The
reverse process is carried out at the reception. Thus we
worked with 7 bits (128 characters) by replacing the 32
special characters of ASCII code by some of the extended
ASCII characters. The characters 0 to 31 are replaced by
those of 161 to 192. Once the replacements are achieved,
the signal is encoded and transmitted. At the reception
stage, the reverse operations are performed such that the
numerical values ranging from 161 to 192 after decoding
are brought by translational values between 0 and 31.
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Fig.6. Original signal and the received signals using 8 bits
non optimized and optimized ASCII encoding for SMS
transmission
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The result is shown in FIG 6-d where the received signal
after decoding is identical to the transmitted signal. Figure
6-e is another original ECG signal of nearly 4 seconds
duration. The signals shown in figure 6-f, 6-g, and 6-h are
the retrieved signals after decoding the transmitted SMS in
the same situations as respectively in figure 6-b, 6-c and 6-
d.

Figure 7 shows an ECG signal consisting of 1092
samples that have been transmitted by SMS (blue). The
received signal in red color is also shown as well as the
ASCII characters set that were generated and used for the
SMS transmission. The application generated 4056 ASCII
characters for this signal. Since each SMS message
contains up to 160 characters, it follows that it takes 26
SMS messages for transmitting the signal mentioned
above. An SMS message costs about 4 cents US. The
global cost of the transmission of the signal of Figure 7 is
therefore US $ 1.04. This amount is paltry when compared
to the medical interest that it brings to the patient. In figure
8 is shown another example where 1182 samples of
electromyogram (EMG) have been transmitted using 28
SMS for a cost of US $ 1.12.

We conducted several tests and simulations. We coded
into ASCII characters, many other physiological signals,
such as electroencephalograms (EEG) and respiratory
signals all from [16]. The results were very satisfactory.
We also made several field trials by connecting mobile
phone terminals to the computer in order to send through
SMS, texts generated by the ASCII encoding of

#°PA(>p~¢|C{ X°"tAX@?{Btd¥H-+;, HAIErSD H
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biomedical signals. The SMS received by other mobile
phone terminals were transferred to computer before the
decoding and the display operations. The results were also
perfect. Our system is very robust and reliable.

This application falls in the mHealth telemedicine
technology. It can be used in continuously medical
analysis and automatic recording of patient physiological
parameters. This technique can also contribute in the
development of home hospitalization, particularly in cases
of older people. This also helps to avoid unnecessary or
unwanted hospitalizations for the patient. The interest is
even greater for low-income countries where the lack of
specialist doctors is garish.

V. CONCLUSION

We believe that we have achieved the goals we set
ourselves, namely the development and implementation of
applications that encode biomedical signals into ASCII
characters, transmit the texts obtained by SMS and realize
the decoding of the SMS messages received to restore the
original values of the physiological parameters. The SMS
technique that was initially designed for text messages has
been exploited for remotely transmission of very complex
biomedical signals. This work is a small contribution in
the development of telemedicine systems. Its interest is
well established.
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Fig.7. Transmission of an ECG signal through SMS using ASCII encoding: Original ECG in (blue), received signal (red)
and ASCII characters generated
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Fig.8. An EMG signal transmitted through SMS using ASCII encoding: Original signal (blue), received (red) signal and
the generated text.

Copyright © 2015 IJECCE, All right reserved
414



IJECCE

(1]

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

REFERENCES

WHO, “mHealth, New horizons for health through mobile
technologies Based on the findings of the second global survey
on eHealth”Global Observatory for eHealth series - Volume 3,
2011.

Darrell West “How Mobile Devices are Transforming
Healthcare”, Issues in Technology Innovation, No. 18, may
2012.

S. Yunkap Kwankam “Phone-based telemedicine: is this the
panacea for African eHealth?” Focus on e-health, January 2011,
pp. 30.

Maurice Mars “Telemedicine and Advances in Urban and Rural
Healthcare Delivery in Africa, “progress in cardiovascular
diseases”, Elsevier, No.56 (2013), pp. 326 — 335.

Martin ~ Ekstrom  “Small wireless ECG with Bluetooth
communication to a PDA”, Master of Science thesis in electronic
sciences performed at The Department of Computer Science and
Electronics, Malardalen University,Sweden 2006.

R. Sukanesh, S. Palanivel Rajan, S. Vijayprasath, S. Janardhana
Prabhu, P. Subathra “GSM-based ECG Tele-alert System”,
International Journal of Computer Science and Application Issue
2010.

P. Kaewfoongrungsie, N. Theera-Umpon , and S.
Auephanwiriyakul “ECG HOLTER RECORDER VIA MOBILE
PHONE”, Proceedings of the 3rd International Symposium on
Biomedical Engineering, Grand Mercure Fortune Bangkok,
Thailand (ISBME 2008)

N. —-AJA, 1. RELJIN, B. RELJIN, “Telemonitoring in
Cardiology — ECG Transmission by Mobile Phone”, Annals of
the Academy of Studenica No 4, pp. 63-66, Institute of Oncology
Sremska Kamenica, 2001

I-Jan Wang, Lun-De Liao, Yu-Te Wang, Chi-Yu Chen, “A
Wearable Mobile Electrocardiogram Measurement Device with
Novel Dry Polymerbased Electrodes” proceedings of, IEEE
Region 10 Conference Japan, pp. 379-384 21-24 Nov. 2010.
Andik Setyono, Md. Jahangir Alam, and Raed Ali Al-
Saqour, “Design of Multimedia Messaging Service for Mobile
Telemedicine System”, International Journal of Network and
mobile technologies, vol. 1, issue 1 june 2010.

Osama Salameh,” Mobile Phone SMS-Based System for
Diabetes Self Management”, International Arab Journal of
Technology, vol. 2, No 3, January 2012, pp. 161-166

Lathy Prabhakaran, Wai Yan Chee, Kia Chong Chua,John
Abisheganaden and Wai Mun Wong, “Diabetes Management via
Mobile Phones: A Systematic Review”, TELEMEDICINE and
e-HEALTH 175 B.A.2, VOL.18NO.3,APRIL2012

J. Voos, G. Riva, C. Zerbini, C .Centeno, C. Olmos and E.
Gonzalez, “Medical event notification system using SMS
technology”, Journal of Physics: Conference Series 477 (2013)
012015, 9th Argentinean Bioengineering Society Congress
(SABI 2013), 10P Publishing, doi:10.1088/1742-
6596/477/1/012015

INeelambike S, Sushmitha M.P, Uzma Afrin, Shruthi.N, Sindhu
K.V, “Android Based Health Monitoring Using an SMS Based
Telemedicine System” International Journal of Advanced
Research in Computer Science & Technology, Vol. 3, Issue 2,
Apr. - Jun. 2015.

Ashraf A. Tahat, “Mobile Messaging Services-Based Personal
Electrocardiogram Monitoring System” International Journal of
Telemedicine and Applications, Volume 2009, pp. 1-7,
doi:10.1155/2009/859232

A.L. Goldberger, L ANN. Amaral, L. Glass, J. M. Hausorff, P.
Ch. Ivanov, R. G. Mark, J. E. Mietus, G. B. Moody, C. —K.
Peng, H. E. Stanley, “PhysioBank, PhysioToolkit, and
PhysioNet: Components of a New Research Resource for
Complex Physiologic Signals. Circulation vol. 101, No 23, pp.
€215-e220, June 2000.

International Journal of Electronics Communication and Computer Engineering
Volume 6, Issue 3, ISSN (Online): 2249-071X, ISSN (Print): 2278-4209

AUTHOR'S PROFILE

Tchiotsop Daniel

was born in 1965 in Tombel - Cameroon. He
graduated in Electromechanical engineering from the
Ecole Nationale Supérieure Polytechnique (ENSP) of
Yaoundé-Cameroon in 1990, he obtained a MS
degree in Solid Physics in 1992 from the Faculty of
Science of the University of Yaoundé I, a MS degree in Electrical
Engineering and Telecommunication in 2003 from ENSP-Yaoundé and a
PHD at INPL (Institut National Polytechnique de Lorraine), Nancy—
France, in 2007. Dr TCHIOTSOP teaches in the Department of Electrical
Engineering of the FOTSO Victor University Institute of Technology —
University of Dschang since 1999 where he is actually the Head of
Department. He is with the Laboratoire d’ Automatique et d’Informatique
Appliquée (LAIA) where his main items of research include Biomedical
Engineering, Biomedical signal and image processing, Telemedicine and
intelligent systems.

Dr TCHIOTSOP is partner with the Centre de Recherche en
Automatique de Nancy (CRAN) — Université de Lorraine, France,
Laboratoire d’Electronique et du Traitement de Signal (LETS) — ENSP,
University of Yaoundé 1, and Laboratoire d’Electronique et du
Traitement du Signal ‘LETS) — Faculty of Science, University of
Dschang.

Kanaa Thomas F. N.

was born in Douala - Cameroon in 1964. He received
a Diploma in Electromechanical Engineering from
Ecole Nationale Supérieure Polytechnique (ENSP) -
Yaoundé - Cameroon in 1990, his Master Degree in
! Electronics and Signal Processing in 2000, and his
Ph.D. Degree in Engineering Sciences, on Electrical and
Telecommunications Engineering from the University of Yaoundé | -
Cameroon in 2006, carried out simultaneously in Ecole Nationale
Supérieure des Télécommunications (ENST) of Bretagne, Brest, France.
He has been a Lecturer in the Cameroon State Universities from 1997.
He is now with the University of Bamenda where he acts as Assistant
Director of the Higher Technical Teacher Training College (HTTTC).
His research interests are in remote sensing, telecommunications, signal
and image processing for applied sciences. He is a member of LEEAT
lab (University of Douala), Remote Sensing Network (AUF), partner
of LETS lab (University of Yaoundé 1), LAIA lab (University of
Dschang), TIME group (ENST Bretagne - France).

Fogué Médard
was born in 1955 in Cameroon. He obtained High
technical school teacher training certificate in 1979 at
ENSET Douala. He was graduated a Mechanical
Engineer and also obtained a Master of Science
degree in mechanical construction engineering at
INSA Lyon France in 1984. Pr. Médard Fogué obtained a PhD in 1987 in
France and the HDR (Habilitation for Mastering Research) in 2000. From
1988 to 1999, he was senior lecturer and has been the Head of the
Department of mechanical engineering at the National High School of
Engineering (ENSP) of Yaoundé. Since 1999, he is the Director of
FOTSO Victor University Institute of Technology of the University of
Dschang. He is the Director of the Environmental and Industrial Systems
Engineering Laboratory (LISIE) at FOTSO Victor University Institute of
Technology. The main concerns of his research are Solid mechanics,
Fatigue, Foundry, Materials, and Lifetime, software design for vibration
of structures, non destructive control, Modeling, Reliability, and
Maintenance.

Pr Fogué is author of more than 20 publications. He has conducted
many industrial and scientific projects at national and international levels.

Copyright © 2015 IJECCE, All right reserved
415



	PointTmp

