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Design of Square Microstrip Antenna Using T-Shaped Notch in the Ground Plane for
Ultra Wideband Applications
Soufian Lakrit and Hassan Ammor

Electronic and Communication Laboratory EMI,
Mohammed V University Agdal (UM5A), Rabat, Morocco

ABSTRACT: This paper presents the design of an ultra wideband microstrip patch antenna for (UWB) communications. In this
structure there is a square patch consists of a partial ground plane and fed by a 50 Q microstrip line. The proposed antenna
can achieves a wide bandwidth from 1.52 GHz to 11.19 GHz with VSWR<2 with stable and bi-directional radiation pattern.
The simulation of this antenna has been performed by using Ansoft High Frequency Structure Simulator (HFSS) and Computer
Simulation Technology-Microwave Studio (CST).

KEYWORDS: microstrip, Ultra-wideband (UWB), VSWR, HFSS, CST.

1 INTRODUCTION

Ultra-wideband (UWB) communication systems draw great attention in the wireless world because of their
advantages, like high speed data rate, extremely low spectral power density, precision, high precision ranging, low
complexity and low cost since the Federal Communications Commission(FCC) allowed 3.1 to 10.6 GHz unlicensed band for
UWB communication [1]. UWB also have wide applications in short range and high speed wireless systems, such as ground
penetrating radars, medical imaging system, high data rate wireless local area networks WLAN (5.15-5.35 and 5.725-5.825
GHz), downlink of X-band satellite communication systems (7.25-7.75 GHz) and ITU (8.025-8.4 GHz), Various UWB
microstrip antennas with single or double layer have been discussed in the literature to achieve the requirement for
different applications, one of which is to increase the bandwidth [5-7],[15],[16]. Many techniques have already been applied
to design wideband antennas. For example an isolated slit inside a patch, two opened slits at the top edge of a T-shaped stub,
two parasitic strips and a square ring resonator embedded in a tuning stub have been reported to design band
notched antenna. Embedding of various thin slots on the antenna surface, such as L-shaped slot, T-shaped slot , fractal slot
and H-slot have also been reported for achieving wide-bands [8-13],[16].

In this paper, a novel square patch antenna is proposed, This structure present a wide bandwidth and miniaturized
dimensions, sufficient impedance bandwidth and highly stable bi-directional radiation pattern is obtained. The planar
antenna consists of a square shaped radiating patch and partial ground plane with a T-shaped slot on the upper edge to
cause a broad bandwidth from 1.52GHz to 11.19GHz frequency. The antenna structure is flat, and its design is simple and
straightforward. Details of the proposed design are presented and discussed in this paper. The proposed antenna design and
performances are analyzed by using Ansoft High Frequency Structure Simulator (HFSS) and Computer Simulation Technology-
Microwave Studio (CST).

2 ANTENNA GEOMETRY AND DESIGN

Figure 1 illustrated the configuration of the proposed antenna, which consist of a squarer patch, a partial ground plane
and a T-shaped slot on the ground plane. The antenna, which has a compact dimension of 10x10 mm?, is printed in the
front of a FR4-epoxy substrate of thickness 1.58 mm and relative permittivity 4.4. The dimension of partial ground plane
which is printed in the back side of the substrate is chosen to be 12x3.5 mm? in this study. The bottom of the patch is
connected by a microstrip line, which is fed by a 50Q coaxial probe from the side of the antenna. The microstrip line was
etched on the same side of the substrate as the radiator. The antenna has the following parameters: Lg,,=18mm,

Corresponding Author: Soufian Lakrit 1




Design of Square Microstrip Antenna Using T-Shaped Notch in the Ground Plane for Ultra Wideband Applications

Wy = 12mm, WP = 10mm, Wi=2mm, l; = 7mm, Lg = 3.5mm, ws; = ls; = Ws; = Imm, Is; = 6mm and h = 1.58mm.

Wsub

Lsu.b

Top view Bottom view side view

Fig. 1. Geometry of proposed antenna with inverted T-shaped notch

3 RESULTS AND DISCUSSION

In this section, the square patch antenna with various design parameters is constructed, and the numerical results of the
input impedance and radiation characteristics are presented and discussed. The simulated results are obtained using the
Ansoft simulation software high frequency structure simulator (HFSS) and Computer Simulation Technology- Microwave
Studio (CST).

CST
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-35 | A/
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Frequency, GHz

Fig. 2. Comparison between the simulated S;; for the microstrip square antennas with HFSS and CST

Figure 2 shows the simulated S;; characteristics of the proposed antenna obtained by the two tools for simulation. We
notice good agreement between the simulated results. There exist some differences if one considers the frequencies of
resonance; however, in terms of band-width the results remain very comparable.

Figure 3 shows the simulated VSWR characteristics of the proposed antenna obtained by the two tools for double layer
antenna. We notice good agreement between the simulated results. There exist some differences if we consider the
frequencies of resonance; however, in terms of bandwidth the results remain very comparable.
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Fig. 3. Comparison between the simulated VSWR for the microstrip square antennas with HFSS and CST
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Fig. 4. E- and H-field patterns at different frequencies a-6GHz, b-7.38GHz and c-10.52GHz

Figure 4 shows the radiation patterns of the proposed antenna at three frequencies of 6 GHz, 7.38 GHz and
10.52GHz. It is observed that at lower frequencies both the E-plane and H-plane field patterns are approximately
bidirectional and the antenna has a main beam in the broadside direction. As the frequency increases, higher order
current modes are excited and the radiation patterns becomes slightly directional. However a stable and symmetric
the radiation patterns are observed over the entire operating band of the proposed antenna which is similar to a
typical monopole antenna [13].

1 2 4 6 8 10 12 13
Frequency / GHz

Fig. 5. Gain in dBi of square patch antennas against frequency
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Figure 5 shows the antenna gain in a frequency range from 1 GHz to 12 GHz. The maximum gain is 4.55 dBi with an
average of 3.7dBi.

4 CONCLUSION

A novel compact microstrip-fed printed patch antenna has been proposed for UWB applications. We showed that by
embedding a pair of T-shaped slots with a proper dimension and position in the partial ground plane, a wide impedance
bandwidth from 1.52 GHz to 11.19 GHz (9.67 GHz) with VSWR < 2 is achieved. Also the antenna is compact and can cover the
whole frequency band of 5.8 GHz-band RFID systems, WLAN, ITU, X-band satellite communication systems and European-
standard UWB systems, it should be a promising candidate for such applications.
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ABSTRACT: This paper present the mapping of active Iron ore mines of Noamundi areas of Jharkhand.It was observed that the
spectral characteristic of iron ore lie in the NIR and SWIR region. The Iron ore absorbs the0.85-0.9um, and shows strong
reflectance at 0.7-0.75um region of Electromagnetic Radiation (EMR).The study involves hyperspectral image data,
preprocessing like Noises are fixing bad and outlier pixels, local de-striping, atmospheric correction etc. and mines map
generation by using NDII (Normalized Difference Iron ore Index) from the image. Atmospheric correction was carried out by
using FLAASH algorithms applied on Hyperion image using the Hyperion tools available from ENVI 4.7 [2]. The Iron ore mines
are full of Iron ore or Fe dust material. So Iron ore has spectral signature due to own chemical component. In the case of Iron
ores, the maximum reflectance Hematite shows near 0.7pum and maximum absorption shows near 0.85um range of EMR [7].
By using this importance character of Iron ore, Iron ore mines are mapped with the help of NDI Index which shows a
reasonable match with known mining locations.

KEYWORDS: Atmospheric Correction, FLAASH, NDII, EMR, EO-1Hyperionetc.

1 INTRODUCTION

Land and water are the two basic natural resources which are being exploited for various developmental activities. For
example mineral resources play very important role to back up or support the economy of country. Now a day the Iron ore
resource takes very important role to support the economy of under developing country like India. But sometimes mining
activities are cross the lease areas know as Illegal mining. So the active mining areas mapping are very important. The field
survey technique, which is the more costly and time consuming technique to mapping the mining areas. The recent
advancement technology of remote sensing is provide a powerful tool to mapping the mineral distribution, different
activities, different features and natural resources mapping on earth surface etc. Hyperspectral images can provide valuable
information of mining areas of earth surface as a form of aerial mapping.

Noamundi of Jharkhand is an active Iron ore mining areas according to Geological survey of India (GSI 2006). So by using
this geospatial technique we can show, this technique can provide the information and mapped the mining areas of earth
surface.

Corresponding Author: Surajit Panda 5
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2 OBIJECTIVES

The main objectives of the present study is mapping and locating the iron mines of Noamundi areas, Jharkhand through a
simple ratio technique of multispectral imagery.

3 ABOUT STUDY AREAS

This Iron ore mining are situated at Noamundi of Jharkhand state in India. The geographical location of theses mining fall
between 22°04'14”N to 22°10'41”N latitude, and 85°27'09E to 85°30'06E longitude which is shows in Fig 1. The deposit is
now being mined by TATA Steel. As the mining progresses, the benches are exposed and samples location collected from
these exposed mining areas and faces.

83260°E 8ITWE 85°280E 837290 857300 &
1 1 1

T T T
TN Z100°N

250N

270N

250N

T
50N

T T
8826 0E 85727°0°E 857280°E 857290 85°300°E BE°310°E

Fig. 1.  Location map of the study area.
4 DATA USED AND METHODOLIGY

The EO-1Hyperion sensor data on 16th April 2011 has been used for this present study (Noamundi mining areas of
Jharkhand state, India) which acquired from USGS glovis data center. The image has 242 unique spectral channels range of
400-2500 nm with 10 nm band width. But only 196 of 242 bands are calibrated. The bands 8 to 57 for visible-to-near-infrared
(VNIR) and bands 77 to 224 in the shortwave-infrared (SWIR) regions are used. The details of data specification of Hyperion
image are given bellow:

ISSN : 2351-8014 Vol. 7 No. 1, Aug. 2014 6
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Table 1. Details of EO-1 Hyperiondata specification

Sensor Hyperion

Type Pushbroom grating spectrometer (VNIR-SWIR)
Path, Row P-140, R-45

Date of acquisition 16/04/2011

Spectral range 400-2500 nm

Spectral coverage Contiguous

Spectral resolution 10nm

Spatial resolution 30m

Radiometric resolution 16 bit

Temporal resolution 200 days

Number of bands 242 but Calibrated: 196 of 242
Swath width 70km

Sensor altitude 705km

Before using this imagery, some pre-processing operation needs to be done in this image to reduce the image Noise like
fixing the bad and outlier pixels, local de-striping it is necessary to correct the atmospheric noise [4] etc. by using the
Hyperion tools available from ENVI 4.7 [2].

The Hyperion image is acquired as level 1B data in scaled radiance units to fulfill the requirement of different indices and
measurements. These values are to be digitally converted from raw radiance into apparent reflectance using Fast Line-of-
sight Atmospheric Analysis of Spectral Hyper cubes (FLAASH) atmospheric correction model [3]. Hyperion raw data is
corrected using FLAASH from ENVI includes atmospheric rectification, geometric correction of the image. The FLAASH
algorithm along with the field data calibration can thus be used for conversion of Hyperion data from radiance to reflectance
values [6].The used FLAASH parameter of the atmospheric correction is presented in bellow table 2.

Table 2. Details of FLAASH parameter using for atmospheric correction

Scene canter location 22 13 50.653 Initial visibility 40km
853009.312

Sensor Altitude 705km Spectral Polishing Yes

Ground elevation 0.75 Width of bands 9

Pixel size9(m) 30 Wave length calibration No

Flight date April 16 2011 Aerosol scale height(km) 2

Flight ime(HH:MM:SS) 4:33:00 Co, mixing ratio(ppm) 390

Atmospheric Model Tropical Use adjacency correction No

Water retrieval No Modtran Resolution 15 cm-1

Water absorption features | 1 Modtran multi scatter Model Scaled DISORT

Aerosol model Rural No of Disort streams 8

Aerosol Retrieval 2-Band(K-T) Output reflectance scale factor 10000

Azimuth Angle 111.872439 Title Size 600

The overview methodology of the study is presented through a schematic diagram or flow chart shown in below Fig 2.

ISSN : 2351-8014 Vol. 7 No. 1, Aug. 2014 7
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Index)

Fig. 2. Flow Diagram showing the methodology adopted in the study
5 RESULT AND DISCUSSION

In this present study, atmospheric correction was carried out and result is shown in Fig 2, the raw Hyperion image (Fig 3a)
and the respective spectral plots for Iron ore of known mines [1]. From these spectral plots, it is observed that the
reflectance of iron ore is obtained from the radiance image on the Hyperion image (Fig 3b). It is observed that very strong

absorption of iron ore at 840-890nm and strong reflectance at 720-755nm region.

Iron Ore image
spectra

Fig. 3. Showing the spectral profile of Iron ore mining areas of before and after atmospheric correction. 3a: Before
atmospheric Correction and 3b: after atmospheric Correction
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The 840nm to 890nm region of EMR of atmospheric corrected image indicate the band no. 51, 52, and 53. On the other
hand 720nm to 755nm region of EMR of atmospheric corrected image indicate the band no. 37, 38, 39 and 40. The group of
high reflectance and group of strong absorption bands are average individually. After that NDI Index calculated using the eq.
No 1. This index is the modified form of Normalized Diffrence Vegetation Index (Edward P.et.al 2008).The NDII algorithm
subtracts the absorption bands from the reflectance bands and divides it by the sum of absorption and reflectance bands.
The result of this NDII is varies between -1 to 1. The positive values near 0 indicate the Iron ore mine areas which are middle
of this range. So the -1 is multiply with that index to sifting that range towards a side of range. Now the all positive values are
converted into negative values and vice versa. Finally the negative values are indicate the Iron ore mining areas which is
shows in Fig 4 with two test site (Red 1 and Yellow 2) in a certain zoom label to see better.

NDII = (((537+BBB+B39+B4U)[4)—((351+BSZ+BS3)/3))( )

((B37+B38+B39+B40)/4)+((B51+B52+853)/3)

£ 71 ROI Resize (Band Math ((-1%((float(b--. [=

File Owerlay Enhance Tools Window

Fig. 4. Fig 4: Showing the final result of Iron ore mines of Noamundi areas.
Hyperion Image (Left) and comparative mine areas (Right)

6 CONCLUSION

Integrated Remote sensing and GIS is a powerful tool to mapping the land surface feature and activities. In the present
study it is possible to identify the Iron ore mining areas by visual interpretation and digital mapping. For digital mapping
some noise and error corrections are required. It true’s that the standard and advanced atmospheric correction method of
FLAASH is very useful to normalizations the atmospheric noise of the satellite data. From this work reported it is clear that to
using the band selection and band ratio technique the Iron ore mines of Noamundi areas it is possible to demarcate the
mining distribution mapping. The Fig 4 (Right) shows the Iron ore mining’s of Noamundi Iron ore belt. The red patches of the
image (Fig 4 Right) represent the Iron ore mines and green are represent vegetation and other features. The result of Iron ore
mines of noamundi is verified with the GSI located mines and field survey data of T. Magendran and S. Sanjeevi [8].
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ABSTRACT: Land surface temperature (LST) is important factor in surface feature mapping, analysis, and estimation of
emissivity and heat balance studies. The knowledge of surface temperature is important for various applications in Remote
sensing field. Feature mapping and analysis can be done according to their emissivity and brightness temperature. In this
investigation an attempt has been made to estimate surface temperature from ASTER and to use the relationship between
aster thermal bands for feature mapping. ASTER has 5 thermal bands (wave length ranging from 8.125um to 11.65um) and
these are used in comparison. ASTER thermal bands have been used to convert digital numbers to exoatmospheric radiance
using published ASTER user manual gains and offsets. The exoatmospheric radiance is then converted to surface radiance by
applying the Emissivity Normalization method, assuming the emissivity of the Investigation area is constant (0.96, the
emissivity of urban areas).The surface temperature is then extracted from the surface radiance, based on ASTER images
ofMay2007.The extracted temperature data were compared to individual ASTER temperature bands. A positive correlation
has been found from this comparison.

KEYWORDS: LST (Land surface temperature), TOA (Top of the atmosphere)

1 INTRODUCTION

The measured radiance from the earth surface in the thermal infrared region is a function of both emissivity and
temperature information. Emissivity calculations and subsequent estimation of land surface temperature (LST) using ASTER
(TIR) bands have opened up new possibilities for satellite based lithological mapping. Emissivity is controlled by the
composition of the surface rock and is often used for constituent/lithological mapping. In this context, silicate minerals play
important roles, as emissivity characteristics of silicate minerals are found to be useful indicators of lithology. In the present
study, the term ‘relative emissivity / emittance’ is more relevant than ‘absolute emissivity’, as it is related to measurement of
natural surface rather than ideal specimen. LST is known to be one of the key diagnostic parameters of the physical processes
of land surface, involving both surface and subsurface geology (Becker and Li, 1990). LST is controlled by surface energy
balance, atmospheric condition, and thermal properties of surface and subsurface formation. Land surface temperature can
provide important information about the surface physical properties and climate which plays a role in many environmental
processes (Dousset & Gourmelon 2003; Weng, Lu & Schubring 2004). The surface temperature is a main indicator of the
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surface energy balance of the Earth and it is used as input data in climate change models, agro-meteorological or
hydrological models. Surface temperature can also be used to forecast the soil freezing, to analyse heat islands in urban
areas, to decide the optimal timing of agricultural activities, to study volcanoes and geothermal activities, to detect fires, and
the exploration of natural resources.

2 AIM AND OBIJECTIVE OF THE STUDY

e Calculate Emissivity ASTER thermal bands.

e Calculate surface temperature of ASTER thermal bands.
e Generate Band statistics of ASTER thermal bands.

e Feature identification by using ASTER thermal bands.

3 INVESTIGATION AREA

In the present Investigation, the main Investigation area is in East Singhbhum district and some part of Investigation area
covers West Bengal and Odisha State. The complete Aster scene covers or 3600 square kilometre. The Investigation area, lies
between 86°41’52.22"E to 86°13’39.43”E and 22°13’58.27"”N to 22°52’28.52”N. It has varying elevation of 10.425-644.370
meters above sea level (ASTER DEM 2007). ASTERL1b data was used in this Investigation. The multi data sets were acquired
on Jan152007. They consist of Band 5, Thermal Infrared data, and were obtained from the Jharkhand Space Application
Centre in HDF format.

INDIAN STADE BOUNDARY JHARKHAND DISTRICT BOUNDARY

DH AN

&%

<5

Fig: 1 Location map of the study area
4 METHODOLOGY

The relationship of Bands in infrared region allows the calculation of the surface temperature of the scene thermal
channels. The infrared radiance measured from a satellite can be converted to surface radiance by applying the reference
channel method. The surface radiance is then converted to surface temperature. The methodology followed is schematically
shown in Figure 3. Thermal bands ware processed using ENVI 4.7 (Fig: 2)
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Fig: 2 Detail flow Diagram of Methodology
5 DETAIL PROCEDURE OF FUNCTIONS USED
5.1 DN TO SPECTRAL RADIANCE

Data used here, as an example, is ASTER L1B data (version 3.0), radiometrically Re-calibrated digital numbers, 8bit (1-255)
for visible and near-infrared bands and 12 bit (1-4095) for thermal infrared (TIR) bands (table: 1). Dn to spectral radiance is
converted by using eq 1.

LT'Lm’.,j - (DNI — 1) X UCC] (eq 1)

Where, L,.q, j is ASTER spectral radiance at the sensor’s aperture measured in a wavelength j; j is the ASTER band number;
DN; is the unitless DN values for an individual band j; UCC; is the Unit Conversion Coefficient (W m2srt um'l) from ASTER
Users Handbook.
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Table 1: Calculated Unit Conversion Coefficients

BAND# Maximum Radiance (W m” sr* pm™)
High gain Normal Gain Low Gain 1 Low gain 2

1 0.676 1.688 2.25 N/A
2 0.708 1.415 1.89
3N 0.423 0.862 1.15
3B 0.423 0.862 1.15
4 0.1087 0.2174 0.29 0.29
5 0.0348 0.0696 0.0925 0.409
6 0.0313 0.0625 0.083 0.39
7 0.0299 0.0597 0.0795 0.332
8 0.0209 0.0417 0.0556 0.245
9 0.0159 0.0318 0.0424 0.265
10 N/A 0.006822 N/A N/A
11 0.00678
12 0.00659
13 0.005693
14 0.005225

5.2 SPECTRAL RADIANCE TO TOA (TOP OF THE ATMOSPHERE) REFLECTANCE

ASTER at-sensor reflectance (proa also called as planetary reflectance or apparent reflectance or TOA reflectance) for a
specific band j is calculated using the standard Landsat equation (eq 2) as:

- Lrud,.ri * dz
Egyn 2+ €c0s(0;)

Proai=
(eq. 2)

Where, proais Unit less planetary reflectance, L,.q is Spectral radiance at the sensor's aperture, D is Earth% Sun distance
in astronomical units from an Excel file which is calculated using the below EXCEL equation (Achard and D’Souza 1994; Eva
and Lambin, 1998) or interpolated from values listed in (Table 2), Eqn is mean solar exoatmospheric irradiances, A is
wavelength, corresponds to the band number j, Os is solar zenith angle in degrees (zenith angle = 90— solar elevation angle),
which is found in the ASTER header file.

53 TOA REFLECTANCE TO SURFACE REFLECTANCE

Table 2: Earth-Sun Distance in Astronomical Units

Days of Days of Days of Days of Days of
Year Distance Year Distance Year Distance Year Distance Year Distance
1 0.98331 74 0.99446 152 1.01403 227 1.01281 305 0.99253
15 0.98365 91 0.99926 166 1.01577 242 1.00969 319 0.98916
32 0.98536 106 1.00353 182 1.01667 258 1.00566 335 0.98608
46 0.98774 121 1.00756 196 1.01646 274 1.00119 349 0.98426
60 0.99084 135 1.01087 213 1.01497 288 0.99718 365 0.98333

Surface reflectance is calculated using empirical methods when ground truth is available by correlating the field measured
surface reflectance with synchronous pixel value, or radiative transfer models such as MODTRAN , 6S (Second Simulation of
the Satellite Signal in the Solar Spectrum, Vermote, et al., 1997), etc.
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It is recommended to use surface reflectance products for quantitative remote sensing analysis, however, TOA
reflectance based outcome is also acceptable due to the fact that land surface reflectance retrieval is complicated.

54 TEMPERATURE CALCULATION

54.1 DNS TO RADIANCE

Refer to Partl Stepl to convert DNs to radiance for thermal bands. There is no difference between converting DNs to
radiance of thermal or optical data.

5.4.2 SPECTRAL RADIANCE TO TOA BRIGHTNESS TEMPERATURE

Planck’s Radiance Function (eq 3)

C
By(T) =———

L2
5 —
A5(er — 1) (eq. 3)
Where, C; is 1.19104356x10™° W m?; C, is 1.43876869x10m K

In the absence of atmospheric effects, T of a ground object can be theoretically determined by inverting the Planck’s
function as follows (eq 4):

C
T= z

C
A-In [W+ 1] (ea.4)

This equation can be reformed (eq 5) as

Cy
T = _;:

T 1

(eq.5)

Let K; is Cl/)\s, and K, is C,/A, and satellite measured radiant intensity B ) (T) is L ,, then above mentioned equation is
collapsed into an equation similar to the one used to calculate brightness temperature from Landsat TM image. The equation
(eq 6) is.

K,

T=—— 2

K .
In(7++1
n([‘a+ )

(eq. 6)

Therefore, K; and K, become a coefficient determined by effective wavelength of a satellite sensor. For example, effective
wavelength of ASTER band 10, A=8.291um = 8.291x10'® m, we can have K1 = C;/A> = 1.19104356x10™® W m™ / (8.291x10°
m) °= 3040136402 W m um™ = 3040.136402 W m™ um " K, = C,/A = 1.43876869x10° m K / 8.291x10°m = 1735.337945K
.The values of other bands are given in (Table 3).

Table 3: ASTER thermal bands (referenced ASTER L1B Manual Ver.3.0)

dl.zan Bandpass Effective ucc K1(W m-2um -1) K (K)
10 (1m) Wavelength (um) 0.006882 3040.136402 1735.33795
11 8.475-8.825 8.634 0.00678 2482.375199 1666.39876
12 8.925-9.275 9.075 0.00659 1935.060183 1585.42004
13 10.25-10.95 10.657 0.005693 866.468575 1350.06915
14 10.95-11.65 11.318 0.005225 641.326517 1271.22167
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6 RESULT AND DISCUSSION

The temperature of successive band has been calculated from the reference channel method. The highest temperature of
successive thermal bands is found316.75°K and lowest is 288.36°K. The mean value is 302.66°K.All the bands has the same
range of temperature but the power of discrimination of objects is varies as their wave length changes in different bands. The
spectral wavelength of band 10 is (8.12-8.47um). The wavelengths increase in the successive bands and range to (10.95-
11.65um) at band 14.The temperature map and the band statistics has been calculated every individual band of ASTER.
(Fig: 3)

Fig: 3 Temperature maps of different thermal bands (ASTER)

The temperature variation of different channels varies between 284°K to 316°K. Pixel count has been taken in each
temperature range. The concentration of pixel count is maximum 287-302°K in the study area. The image has been taken in
day time and the study area is belongs to chhotanagpur platue region so the temperature variation is very high.

While comparing the pixel count at same temperature range of different thermal channels, it is found that the maximum
pixel count or pick temperature is found in band 10 at 292°K (129185 pixels). A positive relation is found in wavelength and
temperature. Band 10 and Band 11 is found mostly co-related bands in temperature estimation. The discrimination power of
different surface features is found best in Band 10 and Band 11.
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Fig: 4 Statistical comparisons of different temperature channel (ASTER)

While comparing the mostly co-related bands (10, 11) it shows the positive co relation. A different physical characteristic
is found in different physical objects. Like water bodies heats quickly and release heat slowly in daytime and absorbs the
most part of inferred region. Green vegetation reflects the most part of inferred region. So a lowest co-relation is found in
the case of wet lands (red colour shows wet lands). A moderate co-relation is found in the case of vegetation (green coloured
shows vegetation).The fellow land shows strong co-relation in the scatter plot (brown colour shows bare land) in Fig: 5.
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Fig: 5 Feature identification using temperature channel combination
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7 CONCLUSION

The Present study shows the effective utilization of thermal remote sensing data for thermal mapping and detection of
thermal anomalies. This study was carried out with the primary objective of finding the suitability of ASTER thermal bands
data in providing land surface temperatures as well as the new dimension in feature identification. The primary goal is to find
co-relation of ASTER thermal bands in LST (Land Surface Temperature) calculation. The effective wavelength of TIR bands are
used for analysis. There are many other methods available for LST calculation like emissivity normalization but reference
channel method is found the most effective method as it calculates the LST of individual bands assuming the constant
emissivity value of .96.Feature identification should be applied in large areas or in large scale. The comparison of LST of
different bands is found most helpful method in feature identification then visual image interpretation technique. But it
limits the feature identification in small scale. Overall result of feature identification is found helpful for geological or
geomorphological studies.
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ABSTRACT: Search engine is one of the most important applications in today’s internet. Users collect required information
through the search engine in the internet. Analyzing user search goals are essential to provide best result for which the user
looks for in the internet. In existing system, various techniques such as Feedback session, goal text, Pseudo-documents
restructuring search result based on term frequency are used to infer user search goals. Existing search results based on term
frequency (keywords) which may display unwanted results. In proposed system “Classified Average Precision (CAP)”
algorithm is used to understand user search goals efficiently and evaluate the performance of inferring user search goals.
Phrase search is performed in proposed system instead of keyword search. Initially Noun Phrase of user query is framed
using natural language processing. Framed noun phrases are searched in webpages available in Internet. Term frequency of
each noun phrase is found in Pseudo document i.e., finding number of webpages a particular noun phrase is occurred. Based
on term frequency, place the webpage/document which contain only the above noun phrases at top link. Here user needs is
highlighted and provides a user friendly search engine. Performance of inferring user search goal is evaluated using a new
CAP algorithm.

KEYWORDS: Classified Average Precision (Cap), User Search, Feedback Session.

1 INTRODUCTION

In web search applications, queries are submitted to search engines to represent the information needs of users mostly
queries may not represent user’s specific information exactly. User desire to obtain information to satisfy the need exactly. In
order to achieve the user’s desire web search result can be restructured to provide user search information at top among
result patterns displayed various steps involved in acquiring user’s goal are first restructure web search results based on
grouping the results of some goal together. Second representing some phrases frequently used in grouped search result. Last
step reranking search results that containing different user search goal. Various people attempts to infer user goals using
various techniques like predefining the queries into two classes (i.e.) product intent and job indent, analyzing the clicked
URL’s directly from user click through logs to organize search results.

User search goal represent for what user looks for in the internet. The feedback session is defined as the series of both
clicked and unclicked URLs and ends with the last URL that was clicked in a session from user click through logs. Since
feedback session represent both clicked and unclicked URLs. Feedback session provides idea to cluster user care about and
does not care about. Instead of goal text the phrase search is performed. Based on the feedback session construct the
pseudo document for analyzing the accurate result. This pseudo document consist of phrases for each URLs present in the
feedback session. This is called as enriched URLs. The enriched URLs are clustered and form a pseudo document. Clustering is
the process of grouping the data into classes or clusters. So that objects within a cluster have a high similarity in comparison
to one another but are very dissimilar to object in other clusters. After constructing the pseudo document the web search
results are restructured and CAP algorithm is used to evaluate the performance of restructured search results.
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The main contribution of this paper as follows:

e Clustering feedback sessions is more efficient than clustering search results or clicked URLs directly.

e Combination of enriched URLs in the feedback session to form a pseudo document which reflect information
needs of users.

e To achieving the user search goal efficiently and provide user friendly environment in web search application.

Search engine displays only user wanted information. Unwanted or related search results are placed at last. User search
goal is achieved from top search results of the proposed system. Noisy data is completed eliminated by the proposed
policies. Main objective is to provide user searching information in first fewer links of the search result. In existing system,
keyword search was performed. In proposed, phrase search is performed. Phrase search provides efficiency and better
search result.

The rest of the paper is organized as follows: The related work can be presented in section2. The system architecture is
presented in section3. The proposed system and the evaluation is based on restructuring web search results is presented in
section4d. Implementation of proposed system is depicted in section5 and concludes the paper in section6.

2 RELATED WORK

Efficient algorithm is used for finding user friendly environment in web search application using data mining concepts. In
order to finding the automatic goal identification based on human subject study by using user-click behavior and anchor link
distribution, Zheng Lu et al. [2]. In [3] Barbara Poblete et al. to achieve better results using non-supervised tasks such as
clustering and labeling.

In [4] clustering search results is an efficient way to organize search results using commercial search engine log data. In
[5] Rosie Jones et al. generating a new query to replace a users original search query using query pair algorithm. In [6] Xiao Li
et al. increasing the amount of training data based on click graph using semi-supervised click graphs.

In [7] Steven M.Beitzed et al. web query classification is used to improving retrival effectiveness and efficiency. In [8]
Daxin Jiang et al. query suggestion by mining query patterns from search logs using query suggestion step and concept
sequence suffix. In [9] Dou Shen et al. web query classification aims to classify web users queries, which are often short and
ambiguous, into a set of target categories. In [10] Rosie Jones et al. analysis of typical timeouts used to divide query streams
into sessions, and demonstration that they are less than optimal for this task

3 SYSTEM ARCHITECTURE

In this section, we represent the system architecture for user search goal evaluation. Initially we enter the user query.
System architecture of the proposed system is depicted using the above figure Fig.1. Initially user enter query for which
he/she search for in the Internet. Original search results will be displayed. Feedback session is formed from the original
search results to monitor user logs. Next, noun phrase is generated using natural language processing. Pseudo documents
contain noun phrase along with its term frequency. Based on term frequency, original search results is re-structured which
provides user search goal on top links. Finally performance of original and re-structured search results is analyzed.
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Fig. 1.  Architecture for User Search Goal Evaluation
4 PROPOSED SYSTEM

User’s search goal is inferred efficiently by displaying his/her required information at top links among search results.
Phrase search is performed instead of keyword search. Noun phrase for user query is framed using natural language
processing. Newly framed nun phrases are searched in webpages available in Internet and web page containing exact phrase
is placed at top link. Proposed system consists of variety of modules. First module is Construction of Feedback Session in
which session is formed to indentify user search goal. Second module is Noun Phrase generation in which noun phrase of
user entered query is generated. Third module is Clustering the Pseudo Documents which consists of noun phrase with its
term frequency stating a particular phrase present in how many documents. Fourth module is Re-ranking the web search
results in which search result containing user goal is placed in top links. Last module is Performance Analysis, in this module
performance of existing system search results and proposed system search results is observed.
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4.1 CONSTRUCTION OF FEEDBACK SESSION

Feedback session is considered by grouping set of URL’s based on user click through logs. Feedback session consists of
both clicked and unclicked URL’s. In which clicked URL’s tells about “what user care for”. Unclicked URL’s tells about “what
user does not care about”. Feedback session is used to focus on user’s search goal. Feedback session provides user logs, using
which usage of a particular document is determined.

Each feedback session can tell what a user requires and what he/she does not care about. Moreover, there are plenty of
diverse feedback sessions in user click-through logs. Therefore, for inferring user search goals, it is more efficient to analyze
the feedback sessions than to analyze the search results or clicked URLs directly. Multiple feedback sessions are considered
to provide efficient information regarding user search goals.

Search results Click
sequence
www.thesun.co.uk/ 0
www.nineplanets.org/sol.html 1
www.solarviews.com/eng/sun.htm 2
en.wikipedia.org/wiki/Sun 0
www.thesunmagazine.org/ 0
www.space.com/sun/ 0
en.wikipedia.org/wiki/The_Sun_(newspaper) 3
imagine.gsfc.nasa.gov/docs/science/know _I1/sun.html 0
www.nasa.gov/worldbook/sun_worldbook.html 0
www.enchantedlearning.com/subjects/astronomy/sun/ 0

Fig. 2. Feedback Sessions

Fig. 2. A feedback session in a single session. “0” in click sequence means “unclicked.” All the 10 URLs construct a single
session. The URLs in the rectangular box construct a feedback session.

4.2 NOUN PHRASE GENERATION

Noun phrase for user enter query is framed using natural language processing. Natural language processing is a technique
used to indentify noun, verb, object etc in a sentence. Here user query is considered as sentence and it is analyzed to
indentify the meaning of user query. Natural language separate noun, verb etc in a query and analyze the meaning of the
user query. After analyzing the query, phrases are framed as following example. Phrases is an incomplete sentence which
contain noun and verb. Synonyms for keywords in user entered query is also found and phrases are framed using those
synonyms. Main purpose of finding synonyms is to cover user search goals efficiently. An example for noun phrase
generation for a sample query is given below

Query: What is use of Internet?
Phrases:

i. Internetisused for

ii. Uses of Internet

iii. Benefits of Internet

iv. Advantages of Internet
v.  Functions of Internet

vi. Purpose of Internet etc.,
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4.3 CLUSTERING THE PSEUDO DOCUMENTS

Clustering groups user search content. K-mean algorithm is used to cluster the Pseudo documents. Since feedback
sessions vary a lot for different click-throughs and queries, it is unsuitable to directly use feedback sessions for inferring user
search goals. Some representation method is needed to describe feedback sessions in a more efficient and coherent way.
There can be many kinds of feature representations of feedback sessions.

In proposed system the Pseudo document contains phrases framed along with its respective term frequency. Term
frequency states, how many documents contain a specific phrase. Each and every noun phrase generated is searched
thoroughly in web document available in World Wide Web. By searching, pick the web documents which contain above
stated phrases exactly.

Term Frequency represents number of document a particular phrases occurs in various document is calculated

PSEUDO DOCUMENT FOR GENERATED PHRASES

PHRASES NO-OF-DOCUMENT
1. Uses of Computer || 10
2_Uses of a Computer || 0

]

3. Uses Computer ||

|
|
|
‘ 4 Use of Computer ||
|
|
|

=

5. Use of a Computer ” 0
6. Purpose of computer || 0
7. Purpose of a computer || 0
8. Importance of computer 0
9. Importance of a computer 0
10. Computer use 2
11. Computer uses 1
12. Computer is used 2
13. Computer purpose 0
14. Computer Importance 0

Fig. 3. Pseudo document

Figure 3, depicts the Pseudo document which consists of noun phrases and number of documents in which a particular
noun phrases occurs exactly.

4.4 RE-RANKING THE WEB SEARCH RESULTS

Since search engines always return millions of search results, it is necessary to organize them to make it easier for users
to find out what they want. In existing system mostly clicked URL is placed at top links, Restructuring web search results is an
application of inferring user search goals. This paper introduce how to restructure web search results by inferred user search
goals at first.

Based on Term frequency of the phrase in pseudo document re-structuring is performed. Phrase which occurs in
maximum number of document is considered first. In that, Document containing exact phrase is displayed first. Likewise all
the documents are re-structured accordingly. Related links are displayed at last.
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4.5 PERFORMANCE ANALYSIS

In this module, performance of existing system and proposed system in measured. In existing system user search goal is
inferred. It just states what user search for and what user does not search for. Hence existing system may display unwanted
or noisy search results. In proposed system, user search goal is provided exactly at first link among the search results. Based
on availability of user search goal at top link, efficiency is stated. User required information can be gathered with in some top
search results.
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Fig. 4. Performance Analysis
5 IMPLEMENTATION

Proposed system has been implemented using PHP & MySQL. PHP is used at front end and MySQL is used at back end to
store various webpages from the Internet. Google Search Engine is considered as existing system, which displays users search
goal in elegant manner. Usually Google search engine displays often clicked webpages at top link which consists of keywords
in user query. Wikipedia content links mostly displayed at top links in Google search engine. Users goal may be obtained from
forth coming links. User search goal at top links cannot be assured and noisy data may be displayed.

Search results of Google search engine is depicted below.
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Computer - Wikipedia, the free encyclopedia

en wikipedia.org/wiki'Computer *

The first use of the word ‘computer” was recorded in 1613 in a book called The yong
mans gleanings” by English writer Richard Braithwait | haue read the truest ...

Eniac - History of computing hardware - Personal computer - Computer program

Uses of Computer - Computer Notes
ecomputerotes.com/fundamental’. to-computer/uses-of-computer *

uses of computer Education Health and Medicine, Science,Business, Recreation and
Entertainment, Government

Computer Basics: Getting to Know Computers - Lesson 1
www.gcfeamfree org» All Topics »

A computer is an electronic device that manipulates information, or "data.” It has the
ability to store, retrieve, and process data. You can use a computer to type ...

P2 se of Computer Technology to Help Students with Spe...
familiestogetherinc.com/wp-content/uploads/.../computertechneeds. pdf *

Cited by 163 - Related articles
This article provides an oveniew of the role computer technology can play in pro- ...
example, use of computer technology for word processing, communication, .

Uses of Computers - Buzzle
W buzzle. comvarticles/uses-of-computer html +

While all of us living in the developed world may find the title of this article
“naive" after decades of computer use, we should spare a thought for .

What Are the Uses of Computer in the Society List 5 Waysi...

Fig. 5. Existing Search results

Proposed search engine provides user search goal at top links. This can be achieved by techniques like Feedback session,
Noun Phrase, Pseudo documents and Restructuring search results based on phrase frequency. As stated about modules in
Section 4, proposed has been designed. Feedback session provides user click logs. Noun phrase generation provides noun
phrase of user entered query. Pseudo document provides frequency of noun phrases. Number of documents a particular

noun phrase is occurred.

Search results of Proposed search engine is depicted below.
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What are the uses of Computer in School - WikiAnswers
wiki answers.com > .. > Categories > Technology > Computers

There are so many uses for computers in school. Some inchude: Research; Word Processing;
Graphic Design; [hustration; Joumalism; Information Processing;

Computer - Wikipedia, the free Encyclopedia

enwikapedia. org wiki/ Computer

The first use of the word "computer” was recordedin 1613 in a book called "The yong mans
gleamings" by english writer Richard Braithwait | haue read the truest...

Uses of Computer in various fields of life - SlideShare

www.slideshare net/badshah7 uses-of-computer-n-various-field-of-ife
Jul 18, 2013 - explains the idea of a student about the applications and usage of computers in dady
Ife

What are the different uses of a computer - WikiAnswers

wiki answers.com > .. > [ndustres and Professions > Companies

Computer uses inchude: storage of iformation such as pictares, documents etc.. you can play
games, research study, do homeschooling, [M (Instant Message)...

IBM uses thinking computer to generate chocolate burritos a...

www theverge.comy’...ibm-food-truck-uses-cognitive-computing-to-mak

Feb 26, 2014 - Cognitive computers — machines capable of leaming, rather that simply following
programming — may one day be able to mimic human

Fig. 6. Restructured Results

Figure 6, depicts the search result of the proposed system. In this, uses of computer in schools was placed in first link. All
the displaying links contain only the uses of computer, not the general information about the computer. Hence users search
goal is achieved efficiently. Proposed search engine lists only information needed by the user.

6 CONCLUSION

In this paper, a novel approach has been proposed to infer user search goals for a query by clustering its feedback
sessions represented by pseudo-documents. First, we introduce feedback sessions to be analyzed to infer user search goals
rather than search results or clicked URLs. Both the clicked URLs and the unclicked ones before the last click are considered
as user implicit feedbacks and taken into account to construct feedback sessions.

Therefore, feedback sessions can reflect user information needs more efficiently. Second, we map feedback sessions to
pseudo documents to approximate goal texts in user minds. The pseudo-documents can enrich the URLs with additional
textual contents including the titles and snippets. Based on these pseudo-documents, user search goals can then be
discovered and depicted with some keywords. Finally, a new criterion CAP is formulated to evaluate the performance of user
search goal inference. Proposed system is used to infer user search goal efficiently. Existing system is used to categorize
about what user care and does not care about. Re-structuring is performed in such a way. In proposed system, phrase search
is performed for user query. Searching for phrase provides user requirement exactly. During Re-structuring Webpage
containing exact phrase can be placed at top link. Unwanted or noisy search results will not be displayed in the proposed
system. Thus user goal is inferred efficiently and exactly.
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ABSTRACT: Terrorism is an act of political violence which cause fear and inflict pains; destructions and loss of lives which are
mostly carried out by Nation-States, criminal gangs and sometimes unorganized individuals.

But development can only be carried out and sustained by human and it can not occur without peace and not just peace but
people living without fear totally committed to congenial existence within the society. That is why the state of destructive
insecurity being experienced presently in the northern Nigeria is unfortunate and regrettable. Terrorist groups exist all over
world mostly in third-world countries while their activities are mainly political in nature it has direct effect on the economic
development of the area where they operate. So many lives and property had been destroyed within the last five (5) years in
the Northern Nigeria; effort made by the federal and state governments in the region to curb the man made disaster was all
in vain. This study therefore examined the causes, what, why and how terrorism and terror groups in the northern Nigeria
can be curtailed so that development can be sustained in that geo-political region. The study also concluded that concerted
efforts must be made by both government and private sector to wage an all frontier war on armed criminal gangs by
whatever name they call themselves.

KEYWORDS: Terrorist Group, Sustainable Development, Northern Nigeria, Boko Haram, Armed gangs.

1 INTRODUCTION

Terrorism is a recent phenomenon when compared to other anomalous happenings like war, crime and poverty,
terrorism occurs not only in Nigeria but all over the globe. According to United States Department of Defence terrorism is a
calculated use of unlawful violence or threat of unlawful violence to inculcate fear; intended to coerce or to intimidate
Governments or Societies in the pursuit of goals that are generally political, religious, or ideological. Terrorism and terrorist
acts date back to the eighteenth century according to Lacquer [1]. Nigeria in recent time had experienced quite a number of
terrorist acts especially in the Northern part of the country. Sustainable development can be defined as the formulation and
implementation of a development option for the achievement of appropriate and justifiable social, economic and political
goals that meet basic needs and equity without compromising the natural system for the future generations [2].

It is important to note that an attempt to forcefully impose religious ideology or belief on the Nigerian society since her
independence in 1960 especially in the Northern part is not new. The first major attempt in the post colonial period was led
by the leader of the Maitatsine sectarian group in 1980s and eventually led to large scale uprisings. Thus, it can therefore be
said that the emergence of this dreaded Islamic sect Jama’atu Ahlis Sunnah Lidda’awati wal-Jihad popularly known as the
Boko Haram or Yobe Taliban had its root and inspiration from the post colonial period as well as from the “Maitatsine”
uprisings of the early 1980s in particular.

Terrorism and terrorist acts does not go hand in hand with sustainable development since the major agents of
development remain human beings, natural resources, and infrastructures. This study therefore did not only educe the
causes and impact of terror acts in the Northern part of Nigeria but also gave several recommendations which if applied can
help to curb the activities of the terrorist groups in the country.
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2 CONCEPTUAL CLARIFICATIONS
2.1 TERRORISM

Terrorism is a criminal act. Whether the terrorist chooses to identify himself with military terminology e.g. Liberation
Front, Freedom Fighter or with civilian descriptions brotherhood, committee etc., he is a criminal in both spheres.

Terrorism was defined by Sampson and Onuoha [3], as “the premeditated use or threat of use of violence by an individual
or group to cause fear, destruction or death, especially against unarmed targets, property or infrastructure in a state,
intended to compel those in authority to respond to the demands and expectations of the individual or group behind such
violent acts. According to Alex [4]. Terrorism is a method of combat in which random or symbolic victims serve as an
instrumental target of violence. These instrumental victims share group or class characteristics that form the basis for their
selection for victimization. Through the previous use of violence or the credible threat of violence other members of the
group or class are put in a state of chronic fear. The purpose of this indirect method of combat is either to immobilize the
target in order to produce disorientation and/or compliance or mobilize secondary targets of demands (e. g., a government)
or targets of attention (e. g., public opinion) to change their attitude or behaviour favouring the short and long term interests
of the users of this method of combat [5].

But to US department of Justice, Terrorism involves violent acts or acts dangerous to human life that are violation of the
criminal laws of the United States, or that would be a criminal violation if committed within the jurisdiction of the United
States or any state. These acts appear to be intended to intimidate or coerce a civilian population, influence the policy of a
government by intimidation or coercion, or affect the conduct of a government by assassination or kidnapping. International
terrorist acts occurs outside the United States, or transcend national boundaries in terms of the means by which they are
accomplished, the persons they intended to coerce or intimidate, or the locale in which their perpetrators operate or seek
asylum [6].

Canada’s Anti-terrorism Act (Bill C-36) designates “terrorist activity” as “an act or omission that is committed in whole or
in part for a political, religious or ideological purpose, objective or cause and in whole or in part with the intention of
intimidating the public, or a segment of the public, with regard to its security, including its economic security, or compelling a
person, a government or a domestic or an international organization to do or to refrain from doing any act, whether the
person, government or organization is inside or outside Canada.

United Nations in 1992; Opined that terrorism is an anxiety-inspiring method of repeated violent action, employed by
(semi-) clandestine individual, group or state actors, for idiosyncratic, criminal or political reasons, whereby - in contrast to
assassination - the direct targets of violence are not the main targets.

Nigeria witness the rise of Jama’atu Ahlis Sunnah Lidda’awati wal-Jihad (popularly called Yobe Taliban) and later known as
Boko Haram, they have a strong desire for an Islamic state/government and they have attacked severally and severely in the
North Eastern region of the country.

| wish to mention and condemn the gruesome terrorist attack carried out at Nyanya Motor Park in Abuja on Monday 14"
April 2014 by Boko Haram where over 100 persons were killed and scores injured. This heinous crime was carried out at the
time of researching this paper.

Boko Haram the terrorist group believed to have lunched the attack is an armed terrorist group blamed for killing
hundreds of other people in northern and central Nigeria. Many of their attacks have targeted places of worship, often
churches, but some Muslims have also been killed [7]. The group was supposedly founded in 2002 in Maiduguri, the capital of
Borno state, allegedly by Mohammed Yusuf, a religious teacher. Yusuf is hostile to democracy and the secular educational
system, vowing that "this war that is yet to start would continue for long" if the political and educational system was not
changed.

In 2004, it moved to Kanamma in Yobe state, close to the border with Niger, where it set up a base known as
"Afghanistan", from which it attacked nearby police outposts. Boko Haram means "Western education is sin" in the Hausa
language spoken in Northern Nigeria. It is believed to have a number of factions with differing aims, including some with
political links.

The group initially claimed to be fighting for the creation of an Islamic state in the north; but a range of demands by
different Set of splinter Terror groups have since been issued. Nigeria has been in the forefront in the efforts to fight the
spread of terrorism, this was shown in the finding of Martins et al [8].
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Partly in expectation of the occupation by Nigeria of a non Permanent Seat on the United Nations Security Council as
from January 1, 2010, the United Nations Analytical Support and Sanctions Monitoring Team visited Nigeria in November
2009 in order to assess the extent of compliance by Nigeria with the UN Security Council resolutions. The findings of the
Monitoring Team were satisfactory. For instance, of the sixteen United Nations Universal Instruments against Terrorism,
Nigeria has already ratified nine. These includes the Convention on Offences and Certain Other Acts Committed on Board
Aircraft (1963); Convention for the Suppression of Unlawful Seizure of Aircraft (1970); Convention for the Suppression of
Unlawful Acts against the Safety of Civil Aviation (1971) and that against the Safety of Maritime Navigation (1988); and
Convention on the Prevention and Combating of Terrorism (1999). Nigeria ratified the United Nations Conventions against
Trans-national Organized Crime (2001). At the level of the OAU/African Union, Nigeria has adopted the OAU Convention on
the Prevention and Combating of Terrorism, which was done in July 1999 in Algiers. Nigeria has also adopted the Declaration
on Terrorism made in 2001 in Senegal, as well as The Plan of Action for the Prevention and Combating of Terrorism by the
Intergovernmental High Level Meeting of African Union in September 2002 in Algiers, Algeria in Akanji [9].

According to former Minister of Information, Chief Nweke Terrorism can no longer be treated as the problem of one
particular country, because incidences of terrorism have been recorded all over the World, including the United States,
Middle East, Europe and some part of Africa. He said even before the 9/11 incident in the U S, there was the bombing of U S
embassy in Nairobi-Kenya, Tanzania, and Uganda.

Terrorist group commits acts of violence in order to produce widespread fear, obtain worldwide, national, or local
recognition for their cause by attracting the attention of the media. Harass, weaken, or embarrass government security
forces so that the government overreacts and appears repressive. Steal or extort money and equipment, especially weapons
and ammunition vital to the operation of their group.

Destroy facilities or disrupt lines of communication in order to create doubt that the government can provide for and
protect its citizens. Discourage foreign investments, tourism, or assistance programs that can affect the target area’s
economy and support of the government in power. Influence government decisions, legislation, or other critical decisions,
free prisoners and carried out vengeance.

Turn the tide in a guerrilla war by forcing government security forces to concentrate their efforts in urban areas. This
would allow the terrorist group to establish itself among the local populace in rural areas.

2.2 SUSTAINABLE DEVELOPMENT

World Commission on Environment and Development, also known as the Brundtland Commission, defined sustainable
development in its 1987 report “Our Common Future” as a process of development that “meets the needs of the present
without compromising the ability of future generations to meet their own needs”[10].

The watershed for sustainable development as a concept and priority was the UN Conference on Environment and
Development, the Earth Summit, which was held in Rio de Janeiro in 1992 [11].

The summit issued two important declarations one, the inseparability of the fate of humankind from that of the Earth and
conventional sustainable development in an international framework. Two, on the program of action that includes detailed
goals, responsibilities, work plans, and funding estimates to implement sustainable development at the local, national and
global levels.

As a result of globalization, external factors have become critical in determining the success or failure of developing
countries in their national efforts towards sustainable development. If the momentum for global progress towards
sustainable development is to be maintained and increased particularly in the areas of finance, technology transfer and
debt/trade, full and effective participation of developing countries in global decision-making must be encouraged [12].

The trend should be to promote an integrated approach to policy-making at the national, regional and local levels for
transport services and systems to promote sustainable development, including policies and planning for land use,
infrastructure, public transport systems and goods delivery networks, with a view to providing safe, affordable and efficient
transportation, increasing energy efficiency, reducing pollution, congestion and adverse health effects and limiting urban
sprawl, taking into account national priorities and circumstances. Throughout the ages, mankind has, for economic and other
reasons, constantly interfered with nature. In the past, this was often done without consideration of the effects upon the
environment. Owing to new scientific insights and to a growing awareness of the risks for mankind (present and future
generations) of pursuit of such interventions at an unconsidered and unabated pace, new norms and standards have been
developed, set forth in a great number of instruments during the last two decades.
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The most potentially far-reaching aspect of sustainable development is that for the first time it makes a state's
management of its own domestic environment a matter of international concern in a systematic way [13].

Sustainable development has also become a yardstick to evaluate development activities in a continuous manner that
influence the decision making process.

The achievement of growth and development therefore has been challenged by the astronomical incidence of terrorist
activities in Nigeria in recent times. The pattern and trend of terrorism, revolution, different forms of strike actions,
premeditated application or threats of violence against religious groups and politically motivated expressions of violence in
the present democratic era have threatened development, democratic governance and economic activities in the Nigeria.
According to Czinkota and Ronkainen [14], the impact of terrorist activities on economic development, management and
international business has increased tremendously in Nigeria.

Nigeria is significantly in dire need of uninterrupted development, sustained democratic governance, investment-friendly
environment as well as ultimate macroeconomic stability. Development is multifaceted and multidimensional in nature with
structural, institutional, political, social and all round transformation process. There is no doubt that self-sustained rural
community development is vital to the economic and social progress of any developing nation like Nigeria. This desirable
economic scenario is currently being threatened by the activities of terror groups in Nigeria, Northern Nigeria in particular.

2.3 NORTHERN NIGERIA

Northern Nigeria was originally a creation of British government and a Protectorate which was established in 1900 and
lasted up to 1914, now located in the present country of Nigeria. The protectorate spanned 255,000 miles (410,000 km)
including the pre-colonial states of the Sokoto Caliphate, the Bornu Empire, and the Kano Emirate. The first High
Commissioner of the protectorate was Frederick Lugard who actively suppressed revolutions and created a system of
administration built around native authorities or indirect rule. The Protectorate ended in 1914 when it was amalgamated
with the Southern Protectorate and the Lagos Colony which was named Northern Province Colony and Protectorate of
Nigeria wikiped.com [15].

The Berlin conference of 1884/1885 which some writers tagged the scramble and partition of Africa ceded the Northern,
Southern protectorate and Lagos colony to Britain. The present Northern Region was one of Nigeria’s federal divisions. It was
created before independence in 1960, with its capital at Kaduna. Major general Gowon later divided the country into twelve
states with the North having the lion share in 1967 in an attempt to obviate the Nigerian civil war. Namely - Benue-Plateau
State, Kano State, Kwara State, north-central State, North-Eastern State and North-Western State.

Following subsequent division the region had nineteen states currently. Northern Nigeria in the contemporary is further
divided into three geo-political zones (without constitutional powers) which comprised North West, North East and North
Central during Abacha’s regime. Northern Nigerians is seen by the their Southern counter part as being lop-sided in seize
when compared to the South; that is why even in the current political dispensation Peoples Democratic Party (PDP) insists
that the president must rotate only between the two political region of North and South. The Northern region is mostly
Moslem with some Christian minority located mainly in the North Central States of Benue, plateau, Adamawa, Taraba, Kogi
and Southern Kaduna. The economic main stay of the people in the region is mostly agriculture, with the region producing
farm goods like maize, yam tubers, beans and large quantities of vegetables mostly for direct and subsistence consumption.

Most State governments in the present Northern Region of the country adopted what was termed political Sharia Law
during the former president Olusegun Obasanjo’s regime 1999 to 2003. (Perhaps that single incident was the immediate
cause and take off of terrorism and terrorist organization in Nigeria). The region lack basic educational facilities while family
planning is not in their lexicon. Many children are un-catered for, and they are ready tools in the hands of the fanatics like
Boko harem and kala Kato; another religious terrorist group in northern Nigeria formed by Malam Isiyaka.

3 CAUSES OF TERRORISM

The search for causes and causality is a central theme in all social sciences, deriving from the inherent need to understand
the occurrence of particular phenomena. Moreover, in dealing with undesirable occurrences, we seek to understand the
‘why’ and ‘how’ in order to develop appropriate counter measures [16].

According to Martha Crenshaw [17], the causes of terrorism can be grouped into two viz.

Root causes (or remote) are those factors that set the stage for terrorism over the long period.
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Trigger causes (or immediate) are specific events that immediately precede the occurrence of terrorism.

The factors that create and nurture terrorism or motivate terrorist group varied, more often than not they exist to bring
disorder that cannot be easily be separated into distinct groups. But according to Kegley [18], the following are the major
factors.

3.1 RELIGIOUS EXTREMISM

Every faith has its own fundamentalists and extremists; terrorism was perceived to be closely linked to Islamic
fundamentalism. The political desire by fundamentalist group in Islamic world to overthrow their secular governments and
replace them with theocratic ones is responsible for the violence in countries such as Algeria, Egypt, Indonesia, Philippines; e
t c. Such group emerged in Nigeria and called themselves Jama’atu Ahlis Sunnah Lidda’awati wal-Jihad (popularly called Yobe
Taliban) and later known as Boko Haram supposedly in 2009. A similar group with Christian background is The Lord
Resistance Army in Uganda, which uses kidnapping and violence as a means of replacing the Ugandan government with one
that is based on the Ten Commandments.

3.2 PERCEIVED OPPRESSION

According to Wardlaw [19], groups which use oppression as excuse for terrorism believe they are not getting a fair share
of the resources available to the state or consider themselves as being inadequately represented in the executive arm of the
government. Example of these abound for instances the Israel/Palestine crisis over land use, agitation for resource control in
Nigeria’s Niger Delta and the clamouring for freedom of religious expression in China.

33 NATIONALIST OR RACIAL CONSIDERATIONS

These are people of common origin having same culture, language and fighting to form a nation state of their own. They
usually have some clearly defined political objectives on issue like self — determination and independence for their
people/territory. Mostly they claim to be marginalised, oppressed and being cheated out of their share of public revenue.
Examples of this are (E T A) in Spain, the Irish Republican Army (I RA) of Britain, the Tamil Tiger of Sri Lanka, etc.

3.4 ABSENCE OF CENTRAL AUTHORITY

The total breakdown of law and order in failed states especially Somali and during the ethnic strife in Liberia and Sierra
Leone, and recently Sudan. Others include Iraq and Libya. These usually give rise to the emergence of war lords who engage
in hostage taking, extortion and attacks on civilian targets.

35 POVERTY AND IGNORANCE

These factors equally precipitate terrorism; the perpetrators easily capitalize on the deprived economic condition of the
masses to manipulate and instigate them against the state. Monetary incentives and religious indoctrination are used by
terrorists as veritable tools where poverty and ignorance pervaded. Studies have shown that some of the factors responsible
for violent conflicts in Nigeria include poverty, unemployment, and religious intolerance, ethnic rivalry and growing
acculturation. Others are resource control agitations and ignorance. Most critical of these factors however is ignorance,
which leads to suspicion and mistrust.

State sponsored; in this category are activities of state cum terrorist operators, which in the past included terrorist acts
allegedly perpetrated by Libya and Iraq. Here Nation States hire, train and sponsor terrorist organization to carry criminal
acts for example Iran and Syria. Such activities have been directed against dissidents at home and abroad and foreign nations
whose political opposition has cause substantial irritation to a dictatorial regime.

3.6 POLITICAL IDEOLOGICAL

These could be right or left or anarchist. A Large group of terrorist organizations emerged during the cold war era; they
were motivated by ideological beliefs to purse unlawful aims and objectives. Such groups include the Baader -Meinhof Gang
of Germany, Encarta [20], the above represents the major causes of terrorism ideologically, however, government policies
and leadership style may also contribute to raising and nurturing of terrorism. The case of militants in the Niger Delta arises
from a defective and malfunctioning revenue allocation formula.
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3.7 POLITICAL GRIEVANCES

A lack of political inclusiveness in states or grievances against a certain political order may cause individuals to join or
create terrorist groups. Left and right wing terrorists groups often seek to participate in the political system of their country
as well as many other nations with authoritarian regimes that do not provide avenue for comprehensive political
participation. Frustrated expressions of those denied political power can turn to violence as an alternative to exclusive
political systems. While somewhat similar to ethno-nationalist/separatist causes, these political grievances are not born from
the desire to create a new state but to change the order within the contemporary one.

3.8 ALIENATION /DISCRIMINATION

Several authors on terrorism have pointed to a sense of alienation felt by those who live in a country other than their
own, particularly those living in Europe as a driver of terrorism. Many times these groups face discrimination in the countries
they reside, leading to further feelings of isolation. They commonly move from poorer countries, particularly Muslim states in
the case of Europe, to wealthier ones to go to school or find work once in these countries they begin to feel alienated. The
new host nation is substantially different from their country of origin, and is usually much less community oriented. This
causes alienated individuals to search for communities with cultures like that of their home countries or others that are
close. These groups may become infuriated to the society around them as they don’t fit in and feel excluded. Growing
sentiments of discrimination can lead groups to look to more conservative, and eventually, extremist ideologies.

3.9 CORRUPTION

Greater percentage of the populace believed that Nigeria government is corrupt, according to a Gallup survey released in
January, 2010.

One of the reasons given by Boko Haram in Nigeria was that the government at all levels are corrupt and therefore must
be sacked. The most frightening and damaging aspect of corrupt government is that large number of the populace is
accommodating and sympathetic to the cause of the terrorist groups in a protest.

Terrorism is an attractive strategy to groups of different ideological affiliation who challenge the state's authority. Groups
who want to stage a cause, to destabilise the government, to achieve popular support, to incite regime to violence, to
motivate followers, or to take over a wider opposition movement, who are weak vis-a-vis the regime, and who are impatient
to act.

Other causes includes the problem highlighted by Jonathan in a January 9 address where he noted that part of the
difficulty in defeating Boko Haram is that the group has infiltrated both the government and the military.

4 EFFECT OF TERRORISM IN NORTHERN NIGERIA

The challenge of terrorism has the potential to threaten Nigeria’s sustainable development, but political stability is
however one of the preconditions for prosperity. What is needed is multi-polar counter-terrorism in which both Africa and
Nigeria have a vital role to play. The challenge of terror in the seas and terrorism on land pose a threat to Nigeria’s economy
and have the potential to threaten its growth in the future. No large emerging economy has created prosperity without
stability.

About $600 million was given to Nigeria government by Obama administration through U.S foreign aids to counter and
fight terrorism in the country. And since 2010 United State of America bi-lateral dialogue with Nigeria had established
strategies to promote and develop peace in the country.

Terrorism has shifted the threat of violence from the Middle East and South Asia to Africa and Nigeria. The members of
some of these terrorist groups have expanded ties with other violent Islamist groups, such as those in Mali and the Sahel,
including Al Qaeda in the Islamic Maghreb.

Since 2009 terrorist groups especially Boko Haram has randomly targeted churches, motor parks and market places
triggering some retaliatory violence and threatening to inflame religious tensions.

Since the end of the civil war no calamity of enormous proportion has befallen this fledging nation-state more than the
terror unleashed by the dreadful terrorist group called Boko Haram. Many lives have been lost; properties worth billions of
naira have been destroyed. Nobody is insulated from the attack. Government officials and buildings, traditional rulers, police
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and military formations and church worshippers are targets. On daily basis, there is panic and the fear of the invincible
agitators has become the order of the day and the beginning of wisdom.

Worthy of special attention is the killing by shooting and or kidnapping of school children, terrorist organizations in the
north are no longer content with bomb but are now using machine gun to kill their victims.

Below are the topical presentations of the impact of terrorism in the region: -
4.1  SECURITY

Security is the state or feeling of being safe and protected: the assurance that something of value will not be taken away
e.g. security of life and property. Security can also be seen as a situation where a person or thing is not exposed to any form
of danger or risk of physical or moral aggression, accident, theft or deterioration. But the above definitions are centred on
personal and individual wellbeing; but security from other perspectives also includes that of a nation-state, organizations and
other entities e.g. security in the Northern Region, Catholic Church, jobs, human rights etc.

The insurgency of terror groups in Northern Nigeria have posed serious security challenges to Nigeria in the sense that
people were denied the choice of exercising their natural freedom of movement due to fear of attack from members of Boko
Haram and other terror groups. Particularly in some parts of Northern Nigeria where Boko Haram have taken over through
planting of bombs as well as brutalized attack on innocent souls.

According to Dyke [21], national security embodies the sovereignty of the state, the inviolability of its territorial
boundaries, and the right to individual and collective self-defence against internal and external threats.

But to Freedman [22], national security problems are anything that generates anxiety or threatens the quality of life in
some respect.

There is no doubt that Northern Nigeria and indeed the whole country is having serious security problems at present and
there is imperative reasons to address the security lapses before it escalate to an unmanageable proportion.

4.2 LOSS OF REVENUE

During the Obasanjo’s regime Nigeria had lost billions of petrol dollars in the South-South region alone. The situation was
however revised under the present regime through dialog that led to amnesty and resettlement that cost billions of Naira. In
the Northern region Nigeria government is currently losing huge amount of income due to the Boko Haram insurgency
especially in Kano, Bornu, Bauchi and Yobe states.

About 97 per cent of businesses in the northern Nigeria were negatively affected by the security problem. Some of them
had to close down, while some had to retrench their workers, and others had cut down the number of hours of operation.

4.3 REDUCED FOREIGN DIRECT INVESTMENT

Political stability and peace has always been a panacea for economic and sustainable development anywhere in the
world. Investors from within and outside the country steer clear of areas susceptible for trouble and economic disruption of
any kind. All business needs the continuous presence of human beings to thrive in addition to the safety of material inputs
which must be guaranteed. There is no doubt that Northern of Nigeria and indeed Nigeria had substantial number of
investments from within and outside the country.

4.4 IMPEDE PEACE

Peace has been variously defined as freedom from conflict or agreement among people or groups of people, the absence
of violence and other disturbances within a state. But peace cannot thrive in an area of insecurity; currently peaceful co-
existence in the Northern Region of the country is under severe threat where there is a deep tribal/religious rift between and
among various ethnic and religious groups. The precarious security situation across the country that entails kidnapping,
terrorism, ritual killings and other criminal activities is lamentable and an urgent solution is needed.
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4.5 TERRORIST ACTIVITIES HIDER SUSTAINABLE DEVELOPMENT

Sustainable development is the application of natural resources and human inputs to produce a save and balanced
environment that does not impede the well being of the future generations. For development to be sustainable it has to
preserved and renewed in peaceful surroundings devoid of terrorist and organized criminal activities. The existing situation in
the north as at now is far from being peaceful; with properties worth billions of naira and thousands of lives being destroyed
on weekly bases.

4.6 DISTORTION OF CULTURAL EQUILIBRIUM

The social fabric in the Northern Region of Nigeria has been shattered due to the devilish acts of Boko Haram and other
terror groups operating in the area. Before now there were some elements of cultural exchange between the people of the
north and their southern counter-part especially within the Christians community. The situation has since changed as a result
of the call by Boko Haram to non-Muslims to relocate to their various places of origins.

4.7 INCREASES PUBLIC EXPENDITURE

Terrorist activities can and do increase public expenditures, currently federal government of Nigeria is spending huge
amount of money in an attempt to check the nefarious activities of Boko Haram. Government as at present is spending about
N500:00 per day as an allowance paid to each soldier in the team created to fight terrorist in the north. This is in addition to
the money that was used to procure vehicles, surveillance equipments, arms and ammunitions and the one spend in keeping
the vehicles on the road. Security related expenditures or security vote (money given to state governors for security within
their domain) is on the increase since the menace of the terrorist acts escalated.

4.8 INDUCE FEAR AND UNREST

One of the key instruments of terror groups is fear: fear is defined as unpleasant feeling of anxiety or apprehension
caused by the presence or anticipation of danger, concern for something that threatens to bring bad news or results and the
likelihood of an undesirable thing happening. Northern Nigeria is at present a place to dread thousands of people had already
left; others are contemplating whether to stay or leave. There are calls from some quarters in the south to their kin and
kindred to come back home to their place of origin permanently.

5 RECOMMENDATIONS

The ruling elites and the entire government of Nigeria are responsible to a large extent for the terror acts committed
across the country especially in the north. It is the mismanagement of the public wealth of the society that created the
precondition for ethno-religious rivalries in the country. It was also the same factor that is the root cause of militant activities
in the Niger Delta of Nigeria. Nigeria has made billion of dollar from the sales of the crude oil, particularly in the last decade,
yet there has been nothing fundamental to show in terms of improved living conditions, social services, job creation and
infrastructural development.

Civilian populace equally have to be blamed, if what had happened in Nigeria occur elsewhere their citizens would have
since taken to the street in vociferous protest. The government, civilians and some other organizations like religious bodies,
organized labour, print and electronic media had equally failed to mount strong oppositions against government in an
attempt to force them to perform.

The Nigeria constitution provided an enabling proviso for peaceful co-existence and a secular clause that permits all
shade of religious views and practices. It is on that note that this paper put forward the following recommendations: -

The whole of Nigeria must revert back to secularism in sincere practise and there must be one law, one constitution and
just application of the said law. The practises of Sharia law in the North must give way in order to eradicate extremism and
double standards currently existing in the country.

The incompetence of Nigerian politicians in power is another colossal cankerworm that may lead to disintegration of the
country. Therefore concerted effort must be made by all to correct the anomalies presently being experience in Nigeria
leadership there cannot be good governance without the input of people.
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Government have to amend police act and other enabling laws to give governors command of police in their domain:
technical gadgetry and sophisticated devices and international liaison type of collaboration and intelligence support.
The legislature should enact fresh and stiffer laws to strengthen the anti terrorist laws with stiff penalties to terrorist when
convicted.

The government must expose, denounce and where appropriate prosecute politicians in and out of power involved or
connected with violent extremist groups.

The government should provide good, open and responsive governance to deal with subversion and terrorism any where
it rear it ugly head.

Stringent border Control and Security measures had to be instituted and made to function maximally to check the influx
of those that enter the country without proper documents.

Nigeria as a matter of exigency should embark on massive re-orientation and re-education of the entire populace to equip
the citizens with the prerequisite approach to co-habitation and peaceable existence.

6 CONCLUSIONS

The purpose of this paper is to show the effect of terrorism on the sustainable development in the northern part of
Nigeria and having reviewed and apprised the various literatures consulted | present the following conclusions.

Terrorism and other related organized crimes had indeed provoked a serious actions and reactions that would continue
to impede sustainable development in the Northern part of Nigeria. That concerted effort must commence immediately to
find and apply solutions to terrorist insurgencies in the country before it completely gets out of hand. Nigeria should employ
both diplomacy and constructive dialog with foreign partners in order to inject more modern strategies towards waging a
total war against terror groups in the country.
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ABSTRACT: This sheet discusses a subject very important it’s the relationship between the efficiency of capital markets and
the random walk of prices, where they appear this relationship through stock prices, which is expected be responsive to all
information reach to investors , and movements of prices become random so long as the information contained independent
of one another, which increases the efficiency of capital markets, However, some investors access to private information will
leading to a non-random changes in prices as a result of information asymmetry and therefore weaken the efficiency of
capital markets, Accordingly came the signal theory to help least partially in the provision and correct the information
available to investors and raise the efficiency of capital markets.
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A Comparison between the Self-Organizing Maps and the Support Vector Machines for
Handwritten Latin Numerals Recognition
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ABSTRACT: In this paper, we present a comparison between two methods for learning-classification; the first one is called
Kohonen network or Self-Organizing Maps (SOM) which is characterized by an unsupervised learning. The second one is
called Support Vector Machine (SVM) which is based on a supervised learning. These techniques are used for recognition of
handwritten Latin numerals that’s extracted from MNIST database. In the pre-processing phase we use the thresholding,
centering and skeletization techniques in the features extraction we use the zoning method. The simulation result
demonstrates that the SVM is more robust than the SOM method in the recognition of handwritten numerals Latin.

KEYWORDS: Handwritten Latin numerals, Thresholding, Centering, Skeletization techniques, Self-Organizing Maps (SOM),
Support Vectors Machines (SVM).

1 INTRODUCTION

Handwritten Latin numeral recognition is considered as a one of the most active field in pattern recognition in reason of its
usage uses in many applications including those in postal sorting, bank cheque processing and automatic data entry.

Many approaches have been proposed by the researchers towards recognition of handwritten characters or Latin numerals
by using the zoning [1-5] method in the features extraction or the SOM [6-10] or the SVM [11-14] in the learning-classification
phase.

In fact, a recognition system can be divided into three principal steps. The first one is a pre-processing which is used for
enhancing the image quality. The second step is the features extraction from each numeral pattern for to extract a quantity of
informations from each numeral. The third step is the learning-classification which is used to recognize the Latin numerals.

In this work, all numeral images are pre-processed by the thresholding and the centering techniques then a skeletization
of them is carried. The features extraction is used by the zoning method which is used to convert each image of numeral to a
vector that will used as an input vector of SOM then of SVM that are used to train the numeral images of the training
database and to classify them in the test database. The last steps contain two methods which are described as follow:

1.1 DESCRIPTION OF THE SOM METHOD

In learning phase, each input vector that models a numeral should beards the label of a neuron called the winner neuron,
it’s that has a vector weights is very nearest to this vector after calculation of the Euclidean distance between this input
vector and all vectors weights that binds each vector of the input layer of the SOM and each neuron of the output layer of the
SOM. The vector weight that’s closest must be learned be more near to the input vector that’s nearest to it. After learning we
will get for each numeral the very nearest vector, all these vectors weight learned should be stocked just for forming a
learning base.

In the classification phases we calculate the Euclidean distance between a test vector (unknown numeral) and each of
vectors weights that was saved in the learning base. The recognition will assigned to label of the neuron that its vector weight
is nearest to test vector.

Corresponding Author: R. SALOUAN 50
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1.2  DESCRIPTION OF THE SVM METHOD

In the learning phase, we use the SVM method which is based on the strategy: one against all. A separation must be
making for each numeral image that belongs in a class has a label equal to value 1 of the learning base to all other numeral
images that are regrouped in another class labeled by -1. This separation (maximizing the margin between both classes) is
therefore creating a decision function separating these both classes. We have ten numerals. So we will have ten decision
functions each of them will separate a pair of classes (1 and -1) among the ten pairs.

In the classification phase, we calculate the image of an unknown vector by all ten decision functions. The recognition will
be attributed to the numeral whose decision function separates its class to another class containing the rest of numerals
which gives the biggest value.

2 THE RECOGNITION SYSTEM

Pre-processing
{Thresholding- Centering -Skeletezation)

l

Features Extraction

(Zoming method)

l

Recognition
{ SON-S I

Fig. 1. System for handwritten Latin numerals recognition.
3 PREPROCESSING

Pre-processing is the first part of Latin numerals recognition system that’s used for producing a cleaned up version of the
original image so that it can be used efficiently in the feature extraction step.
In our study, we preprocess the images by these techniques; the first is the thresholding that’s used to make each numeral
image contains only the black and white colors according to preset threshold. The second steps is the centering, used for
numeral which is in center of image, the skeletonization is used for detecting the skeleton of each numeral image.

4 FEATURES EXTRACTION

It is very important to extract the features in such a way that the recognition of numerals becomes easier on the basis of
individual features of the numerals. In this work we have used the Zoning method that can be explained as follow:
Given a black image that contains an numeral written in white, the zoning method consists to divide this image to a several
zones then calculating in each of them the number of white pixels, all these numbers are stocked in a vector, that is to say:
the image is converted to a vector has a number of components equal to that of zones.

Fig. 2. Example of zoning method of handwritten Latin numeral 2

5 LEARNING PHASE
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5.1 THE KOHONEN NETWORK

The Kohonen network [15] is composed of two layers one has | nodes that’s the input of network, other has a J nodes
that’s its output. These layers are connected via IxJ coefficients called weights I/ .

Fig. 3. The Kohonen network

The topological maps of Kohonen (Self-Organizing Maps)weighed a special structuring to its neurons (nodes).This
structure binds the neurons and have forced them to respect a certain topology during the learning phase .Thus the near
data in the input space have an very closest representations in topological Kohonen map.

5.1.1 LEARNING ALGORITHM OF TOPOLOGICAL KOHONEN MAPS:

It contains the following phases:

* Initialize the weights randomly W jo Sje[l,J]

« Presentation of data X =(X,X,,.....x;) in input to the current iteration n and calculating its distance from each of the

vectors W " j e [1,J]

* Selection of winner neuron j " that is nearest to the input X by computing the distances:
> - 2 (1)
d} =73 (x,() =W, (1)

i=1

* Update he weights W j"

The result obtained W after the training (learning) phase is a memory containing a set of an optimal weight vectors that are

very nearest to each input vector X =(x,%,,.....%;)

5.2 THE SUPPORTS VECTORS MACHINES

An SVM [16] is basically defined for two-class problem separation, and it finds an optimal hyperplane which can maximize
the distance, the margin, between the nearest examples of both classes, named support vectors (SVs). Given a training
database of M data: (X,,i =1.2....M) -
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f Optimal hyperplane

/ Support vectors of class 2
- |

Support vectors of class 1

Class 1
Walid hyvperplane 2 -
T\/
E u
el

Maximum margin

Walid hvperplane 1

Fig. 4. The determination of optimal hyperplane, vectors supports, maximum Marge and valid hyperplanes.

The linear SVM classifier is then defined as:
f(x) =wx+b (2)

Where w and b are the parameters of the classifier y is the label.

The linear SVM can be extended to a non-linear classifier by replacing the inner product between the input vectors x
and the SVs, through a kernel function K defined as:

Kernel linear:
Kernel polynomial of degreen: (xy + 1)"

2
s

Gaussian Radial Basis Function (GRBF): e 207

The method described above is designed for a problem of two classes only, many studies treat a generalization of the
SVM to a multi-classification [17] among these studies we cite the two strategies frequently used: the first approach is
based to use N decision functions (one against all) allowing to make a discrimination of a class contains a one vector against
all other vectors existed in a other class opposite. The decision rule used in this case is usually the maximum such that we
will assign an unknown vector X into a class associated with an output of SVM is the largest.

The second method is called the one against one instead of learning N decision functions; each class is opposed against

another. So N(N —1) decision functions are learned and each of them performs a voting for the assighment of a new test
2
(unknown) vector X. its class then becomes the majority class after the vote.

6 THE CLASSIFICATION PHASE

. By using the SOM :

During the classification phase, an unknown vector should be presented X =(x,,X,,..... ,x,)tand determining the

very nearest node in terms of Euclidean distance between X and each optimal vector W the unknown vector X will bear the

label of the class of the winner neuron.
. By using the SVM :

After having built the ten decision functions between the ten pairs of classes in the learning phase by the strategy of (one
against all) we calculate all the values of the images of the vector that models the numeral test by the all the ten decision
functions, the recognition will be assigned to the numeral whose an decision function separating its class to another class
contains the rest of the other numerals that gives the largest value among all values calculated of the ten images of the
numeral test.

7 EXPERIMENTS AND RESULTS
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We choose the sizes of all numeral images 24x24 pixels. We have used in the learning and test databases 1200
numeral images. According the features extraction phase, we have divided each numeral image to 3 horizontal zones, and 3
vertical zones, the 7" zone is all the size of image (see figure 2). In each zone we count the number of white pixels which
allows converting each image to a vector of 7 components. We have used in the learning-classification phase the kernel
function GRBF with a standard deviation o = 12.0ur goal is to compare between the performances of SOM and SVM in this
recognition. We group in the following table the values of:

The rate T,, and the time t,, of recognition for each numeral N by using SOM and SVM.

The global rate T, and the time t; of recognition for all numerals by using SOM and SVM.

Table 1. The rates T, and times t,, of recognition the or each numeral, and the global rate T, and the global time t, of recognition for all
numerals by using SOM and SVM.

N (som) (SVvMm)
Th tn (s) Tn tn (s)
!:I 60.00% 6.885 90.00% 114.377
“ 95.00% 6.678 100.0% 115.027
E 93.33% 6.802 96.66% 106.847
56.67% 6.996 77.33% 100.529
65.00% 6.388 78.33% 105.324
E 65.30% 6.489 70.00% 112.550
E 61.66% 6.356 73.30% 104.215
80.00% 6.392 81.66% 107.476
E:] 66.67% 6.207 78.67% 100.125
El 58.33% | 6.202 76.66% 101.221
T/t 70.19% 65.40 82.26% 103.314
The associated graph to table above is:
100
== =1
L': 1]
& 70
o B0
= =0
3 - Sy
8 40
g 30 o SOR
k] 20
= 10
= 0
= 01 2 3 4 56 7 8 9

Mumerals

Fig. 5. The recognition rate of each numeral for SOM and SVM

e Analysis of obtained results:
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These results show that generally, for each numeral, the recognition rate for each numeral also the global rate by using
SVM is more than those that when using SOM in one hand, about time recognition the SOM is more fast than SVM in other
hand. Now, we present firstly the matrix of confusion that is associated to SOM:

Table 2. The matrix of confusion of SOM

som | [d] 1] 2] 5] = El

60.00 % | 00.00% 00.00% 03.66% 00.00% 28.00% 00.00% 00.00% 08.34% 00.00%

00.00% 95.00% 00.00% 05.00% 00.00% 00.00% 00.00% 00.00% 00.00% 00.00%

04.00% | 00.00% | 93.33% | 00.00% | 00.00% | 02.67% | 00.00% | 00.00% | 00.00% 00.00%

15.33% | 04.00% | 00.00% | 56.67% | 00.00% 14.50% | 00.00% | 06.50% | 03.00% 00.00%

03.50% 04.25% 00.00% 00.00% 65.00% 15.00% 00.00% 06.75% 05.50% 00.00%

11.00% 04.00% 05.00% 02.00% 00.00% 65.30% 00.00% 00.00% 12.70% 00.00%

12.00% 03.00% 05.50% 02.00% 03.50% 07.00% 61.66% 00.00% 05.34% 00.00%

00.00% 05.50% 00.00% 06.00% 00.00% 03.50% 00.00% 80.00% 00.00% 05.00%

06.00% 00.00% 04.00% 07.00% 06.00% 03.00% 03.00% 00.00% | 66.67% 04.33%

00.00% 03.50% 00.00% 00.00% 02.00% 15.00% 00.00% 06.67% 14.50% 58.33%

ﬂ@dﬂﬁﬁﬂ[ﬂH@

Then, the matrix of confusion that is associated to SVM is presented in following table:

Table 3. The matrix of confusion of SVM

SVM O (1] 2] 5] 6] = 9
E 90.00 % | 00.00% 00.00% 02.50% 04.50% 03.00% 00.00% 00.00% 00.00% 00.00%
I] 00.00% 100.0% 00.00% 00.00% 00.00% 00.00% 00.00% 00.00% 00.00% 00.00%
E 00.00% 00.00% 96.66% 00.00% 00.00% 02.34% 00.00% 00.00% 00.00% 00.00%
11.67% 00.00% 04.00% 77.33% 00.00% 06.00% 00.00% 01.50% 03.50% 00.00%
00.00% 02.67% 00.00% 04.00% | 78.33% 05.00% 00.00% 0.00% 05.50% 04.50%
E 05.50% 00.00% 07.50% 10.00% 00.00% 70.00% 00.00% 03.00% 00.00% 04.00%
E 14.00% 00.00% 00.00% 02.70% 05.00% 00.00% 73.30% 00.00% 05.00% 00.00%

—ﬁ 00.00% 02.50% 04.50% 00.00% 00.00% 00.00% 00.00% 81.66% 00.00% 11.34%
@ 00.00% 00.00% 02.00% 00.00% 05.33% 00.00% 08.00% 00.00% 78.67% 06.00%
ﬂ 00.00% 00.00% 05.34% 00.00% 00.00% 08.50% 00.00% 09.50% 00.00% 76.66%

8 CONCLUSION

In this paper, we have presented two methods for recognition of isolated Latin handwritten numerals. Those methods are
Pre-processed by a thresholding, centring and then a skeletisation operation is carried. The features extraction is used by the
zoning method, the learning-classification was done using the self-organization maps and the support vectors machines.

The simulation results demonstrate that the SVM is more performing but more slow than the SOM in the recognition of
handwritten Latin numeral.
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ABSTRACT: Autograft tissue currently remains the gold standard of periodontal plastic surgery. It provides excellent
predictability, improved long-term outcomes, and superior aesthetics over other treatment options. The amniotic sac
encloses the developing foetus through gestation and is composed of amnion and chorion tissues. Amnion basement
membrane closely mimics the basement membrane of human oral mucosa. Use of placental allografts in dentistry is a more
recent development. The currently available dental form of placental allograft is composed of cryopreserved, dehydrated
amnion chorion laminate. Fresh amnion has generally been used .When compared to traditional guided tissue regeneration
membranes, placental barriers, such as amnion chroion membranes demonstrate many unique properties including anti-
adhesive effects, bacteriostatic properties, wound protection, pain reduction, and epithelialization effects.

KEYWORDS: Amniotic membrane, Allograft, Placental membrane.

INTRODUCTION

The human placenta is a complex organ which starts developing within few days after fertilization and is very Important
for development and survival of the fetus throughout the gestation. It is about 10-15 micrometer thick which constitutes of
two fetal membranes, the inner amniotic membrane and the outer chorion.!

The amnion membrane encases the amniotic fluid and fetus, and is highly flexible because of which it is easily separated
from the chorion.’

Amniotic membrane is the innermost lining of fetal membrane that is in contact with the developing fetus. The lining
serves as a natural barrier to protect the fetus from infections and trauma because of lack of immune system.?

Amnion is thin, tough, transparent membrane. Chorion side of the membrane is rougher and porous. Amnion can easily
be separated from chorion leave and placenta as far as the umbilical cord. Once separated, the amnion is found to be smooth
and shining and much tougher and more elastic and easier to clean than the thicker chorion, which does not strip from the
placenta. The chorion, although thicker, is more easily torn because it is much less elastic.*

HISTORY

Davis introduced the use of human fetal membranes for skin transplantation in 1910 and 3 years later Sabella described
its use for burnt and ulcerated skin surfaces. The use of amniotic membranes offers the advantage that the thicker intact
membrane can be handled easily and remains on the wound longer than amnion by itself. In 1952, Douglas reported the use
of amniotic membrane to temporarily cover burn wounds. Since then this material has shown good results as a temporary
wound dressing and is mostly used to treat burns.”
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Interest in utilization of amniotic membrane waned in the early 1980’s as a result of communicable diseases such as
H.LV./A.1.D.S., Hepatitis, etc. In the late 1990’s and early 2000’s amnion re-appeared in cryopreserved form for the treatment
of ophthalmic wounds.®

There were only few reports in the literature on reconstruction of oral tissues using amnion. Lawson in 1985 studied the
use of amniotic membrane along with pectoralis major muscle for oral cavity reconstruction. He concluded that placement of
amnion over the deep aspect of the muscle that is exposed to the oral cavity resulted in a more rapid development of
mucosa. When muscle was used without amniotic membrane, the healing process usually took twice as long. Also, when
amnion was not used, it showed a significant amount of wound contracture.’

PROPERTIES OF AMNIOTIC MEMBRANE

The human amnion membrane is a biological graft which has unique properties like anti-adhesive effects, bacteriostatic
properties, wound protection, pain reduction and epithelialisation effects.’

IMMUNOMODULATIVE AND IMMUNE PRIVILEGE

Amniotic membrane has a unique molecular surface architecture and biochemical properties that is derived from the
layer of trophoblast cells which renders it unsusceptible to maternal immune attack. The native amniotic epithelial cells
express the non-polymorphic, non-classical human leukocyte antigen (HLA-G) but lack the polymorphic antigens HLA-A, B
(Class IA) and HLA-DR (Class Il) on their surfaces. 'lhe class | antigen is seen in almost all cells of the amniotic membrane
unlike the class Il antigen which is only present in some fibroblasts. These mesenchymal stem cells are different from other
nucleated mammalian cells as stimulate they show little allogeneic reactivity when administered to MHC unmatched adult
immune competent recipients. This immune barrier is due to lack of expression of co-stimulatory cell surface molecules such
as CD80 and CD8 mostly in the human. Furthermore, they are actively suppressive of T cell, dendritic cell and B cell function
that down-modulate exuberant inflammation.*

ANTI-MICROBIAL PROPERTY

It forms an early physiologic “seal” with the host tissue precluding bacterial contamination. It forms a firm adherence
barrier with the wound via fibrin and elastin linkages that seals the wound and prevent contamination. This tight adherence
helps in restoring lymphatic integrity, protects circulating phagocytes from exposure and allows faster removal of surface
debris and bacteria from the wound.*

This antimicrobial activity of mesenchymal stem cells is mediated by two mechanisms: direct; via secretion of
antimicrobial factors such as LL-37° and indirectly, via secretion of immunomodulative factors which will upregulates
bacterial killing and phagocytosis by immune cells’. These mechanisms will reduce the bacterial counts in the wound and
promotes healing. Many bactericidal products of purine metabolism and lysozyme are also found in the amnion membrane.
Defensins, mostly B-3 defensins that helps the epithelial surfaces to resist microbial colonization form a major group of anti-
microbial peptides found in the amniotic membranes.*

REDUCTION OF PAIN

Amnion membrane has the unique ability to reduce the pain during the surgical procedure as it diminishes inflammation
and provides a better state of hydration that soothes the wound bed to promote faster healing. The soft mucoid lining of
amniotic membrane also protects the exposed nerve endings from external irritant that help to decrease pain sensation by
preventing nerve stimuli. It also supportes the growth of the epithelium and facilitates migration and reinforced adhesion.!

ANTI SCARRING AND ANTI INFLAMMATORY PROPERTIES

Wound healing stimulates recruitment of various cells like neutrophils, macrophages and giant cells to the
surgical site to combat the invading microorganisms and to control the ongoing inflammatory process.
Macrophages and giant cells at the surgical site produce cytokines that attract fibroblasts leading to development
of fibrosis at the surgical site. Fibroblasts are activated by the transforming growth factor (T.G.F.) beta that is
secreted by macrophages and fibroblast in the wound area. Amniotic membrane secretes vascular endothelial
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growth factor (V.E.G.F.), hepatocytes growth factor (H.G.F.) that maintain a proper balance between TGF-1 and
TGF-3 that prevents scarring.

The mesenchymal cells in amniotic membrane decreases the secretion of the proinflammatory cytokines
like TNF-a and interferon while simultaneously increasing the production of anti-inflammatory cytokines IL-10,
IL-4, IL-1a, IL-1B.

INCREASED VASCULARIZATION AND REVASCULARIZATION

There is an enhanced induction of Vascular Endothelial Growth Factor (V.E.G.F.) both for V.E.G.F. receptors 1 and 2
by the cells of the amniotic membrane. Extensive neovascularization observed immediately after its application is
attributed to the release of angiogenic factor like insulin derived growth factor (I.G.F.) that promote granulation
tissue formation and epithelialization."

INCREASED EXTRACELLULAR MATRIX DEPOSITION

Mesenchymal cells differentiation helps in regenerating the damaged tissue, whereas mesenchymal cells paracrine
signaling regulates the local cellular responses to injury. The paracrine signaling by the mesenchymal cells help in cell
survival, proliferation, migration and gene expression of epithelial cells, endothelial cells, keratinocytes and fibroblasts.?

ANTI —ADHESIVE

Human amniotic membranes preserved at -80°C for one month revealed the presence of E.C.F., T.G.F.-a, K.G.F,,
H.G.F., b-F.G.F., T.G.F.-B,, T.G.F.-B, The basement membrane facilitates migration of epithelial cells, reinforces adhesion
of basal epithelial cells and may promote epithelial differentiation.’

SOURCE OF AMNIOTIC TISSUE

Eligible amnion donors are living mothers that have delivered a live baby through cessarean section or vaginal
. 4
section.

An elective caesarean delivery helps in the right choice of a consenting donor and planned collection of amniotic
membrane because placenta collected after natural vaginal delivery may have structural defects linked with stretching of
the membrane during labour and delivery and may be infected by normal vaginal flora, herpes, chlamydia or other
contaminant bacteria. Due the risk of infection with H.I.V. and hepatitis C, tissue transplantation laws in different countries
require different protocols for preservation, testing and storage.10

Protection against transmission of viruses is effected by donor selection and testing for serological markers of presently
known transmissible viruses at the time of donation and again 3-4 months later. This time window omits any chances of
infection transfer that may be diagnosed later on.*

PROCESSING OF AMNIOTIC MEMBRANE

For clinical use of the membrane, it can be prepared in the following forms:

e  Fresh membrane

e Dried membrane

e Frozen membrane

e Freeze derived irradiated

e Stabilized amniotic membrane
e Cryopreserved membrane

FRESH MEMBRANE
Studies have shown that amnion can be maintained in viable condition for up to 6 weeks if stored aseptically at -48 °Cin

0.5% silver nitrate solution or in 20% glycerine solution or in sterile saline after passage through one rinse of 0.025% sodium
hypochlorite solution. u
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Preservation in 85% glycerol is not only very simple, it is also suitable for preservation over longer periods (up to 5
years). Glycerol dehydrates tissue by physically replacing most of the intracellular water but does not change the cell’s ionic
concentration, thus it is an efficient agent that preserves tissue by protecting cell integrity.12

Immediately prior to their use, small clean sections (6 x 10 cmz) of membrane were cut and kept in 400 ml of saline
containing 10,00,000 IU penicillin at 48°c up to 24 hours.™

DRIED MEMBRANE

After cleaning and rinsing the membranes are sepreaded on plastic sheet and allowed to dry in open air. These are
found to be equally effective when compared with fresh.*

FROZEN MEMBRANE

Hypothermic storage at 4°C, freeze drying through liquid nitrogen at —1960F, cooling preserve the membrane for an
indefinite time, produces bacteriologically pure and immunologically inert material.®

FREEZE DRIED IRRADIATED

Membrane after obtaining from placenta dried at -60°C under vacuum for 48 hrs. It is then irradiated with 2.5 mega
rads in a batch type cobalt -60 irradiator. By the method of freeze drying there is sublimation of liquid moisture to gaseous
state without having undergone the intermediate solid state. This method helps the membrane to maintain its original size
and shape wi;ch minimum cell rupture. The freeze dried membrane can be made ready for use by soaking it in normal saline
for 1 minute.

CRYOPRESERVED

Cryopreservation with dimethylsulphoxide at -80°C is an important modality for preservation of these as it keeps the
membrane viable for a longer period of time but causes loss of some angiogenic factors and cell rupture.13

STABILIZED AMNIOTIC MEMBRANE

Successful use of gluteraldehyde treated amnion is employed as a microvascular interpositional graft in experiment
. 4
animals.

HYPER-DRIED AMNIOTIC MEMBRANE

The far Infrared and microwaves are used for sterilization of amniotic membrane which is known as hyper-dry-amnion.
The temperature during drying should not exceed 35°C. Hyper-dried amnion can be preserved at room temperature until
packet is cut open.’

MEMBRANE PLACEMENT

Membrane is applied with rough (chorionic) surface next to the wound. Cryopreserved amniotic membrane is
manufactured with the stromal side of the graft attached to the nitrocellulose filter paper that is sticky unlike the epithelial
side which is non-sticky and shiny. Fibrin glue sticks to the stromal side and permits adherence of the membrane to the
wound even without suturing.l’4

USE OF AMNIOTIC MEMBRANE

Periodontal diseases leading to deterioration of tooth supporting structure are a serious concern for clinicians. The
clinical application of amniotic membrane for guided tissue regeneration while fulfilling the current mechanical concept of
guided tissue regeneration, amends it with the modern concept of biological guided tissue regeneration. Biomechanical
guided tissue regeneration proposed here in using amnion membrane, not only maintains the structural and anatomical
configuration of regenerated tissues, but also contribute to the enhancement of healing.14
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When compared to traditional guided tissue regeneration membrane, placental barriers demonstrate many unique
properties that have been described earlier.”®

Human amniotic membrane has been tried in temporo mandibular joint ankylosis as it prevents fibrosis and reankylosis
. . . 1
when used as an interpositional material.

Amnion has been used as a graft material after vestibuloplasty where it prevents secondary contraction after the
surgery and maintains the post-operative vestibular depth.16

Hyper dried amnion or cryopreserved amniotic membrane tissue is used as a barrier membrane in the treatment of
periodontal osseous defect with or without bone graft15 and even tried in the management of gingival recession with guided
tissue regeneration.17

LIMITATIONS

e Operator’s inexperience is a limitation.™

e The amniotic membrane is a biological-derived material and concomitant are the same problems of other
biological material applications. For instance, transmission of infectious diseases is always a risk associated with
human organ and tissue transplantation. Thus, the same precautions and safety criteria applied to organ
transplantation have to be adhered in the application of amniotic membrane. Potential donors need to be
screened effectively for any risk factors that might render them unsuitable for donation. A review of relevant
medical records to ensure freedom from risk factors for and clinical evidence of H.I.V., hepatitis B, hepatitis C,
C.M.V,, syphilis, and other possible infections, should be carried out. There is a slight possibility that the donor
may be in the “window period” of infection. Hence, even if serological tests are negative, it is advisable to repeat
the investigations after 6 months. The amniotic membrane can be preserved at -80°C until samples found
negative of any infectious diseases.™®

e Cryopreserved / Hyper-dried membranes are costlier.’

e Membrane is highly fragile.4

CONCLUSION

The use of amniotic membrane over the past 100 years has produced a significant amount of use and success in multiple
areas of medicine and now-a-days its use has increased in dentistry too due to its unique properties. Human amniotic
membrane is a uniquely suited material for use as an allograft. Used in its natural form, then later in preserved
preparations, the material assists in the healing process through a number of physical, biochemical and molecular biological
pathways to promote regenerative healing while simultaneously reducing scar formation. Additional research and
characterization of this process will more completely define the dramatic results seen in the application of this material.
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ABSTRACT: The cluster can take a variety of forms and unique dimensions: geographic scope, social distance, nature of
relationships, types of actors, sense of belonging to the cluster, level of technology, life cycle ... Based on the diamond of
Porter, we tried to place the clusters in relation to industrial districts and clusters.

KEYWORDS: Cluster, industrial district, Technopark.

RESUME: Le cluster peut prendre une grande variété de formes et des dimensions singuliéres : étendue géographique,
distance sociale, nature des relations, types d’acteurs, conscience d’appartenance au cluster, niveau de technologie, cycle de
vie...En se basant sur le diamant du Porter, nous avons essayé de positionner les clusters par rapport aux districts industriels
et poles de compétitivité.

MoOTs-CLEFS: Cluster, district industriel, technopble, pble de compétitivité.

1 INTRODUCTION

Depuis quelques années, les démarches de clusters font I'objet d’un fort engouement académique et politique. Le terme
« cluster » est a la mode et le concept séduisant. En effet, dans un contexte de compétition intense entre pays et régions, on
assiste a une remise en cause du positionnement concurrentiel des territoires qui doivent s’adapter a une mondialisation
porteuse d’opportunités et d’incertitudes. Dans ce cadre, nous intéressant a apporter des réponses a ces questions :

C'est quoi un Cluster? En quoi un cluster se différencie-t-il d'un district industriel ? En vertu de quoi un technopéle
garde-t-il son statut ou se transforme-t-il en p6le de compétitivité ? Existe-t-il une hiérarchie entre ces formes de territoire?

2  DEFINITIONS

La concentration géographique d'entreprises dans des clusters s'explique avant tout par les économies externes
d'agglomération dont elles bénéficient. L’explication de ces phénomeénes est ancienne puisque I'’économiste anglais Alfred
Marshall en 1890 stipule que: « Généralement |'agrégation d'un grand nombre de petits ateliers, comme la création de
quelques grandes usines, permet d'atteindre les avantages de production a grande échelle (...) Il est possible de couper le
processus de production en plusieurs segments, chacun pouvant étre réalisé avec le maximum d'économies dans un petit
établissement formant ainsi un district composé d'un nombre important de petits établissements semblables spécialisés pour
réaliser une étape particuliere du processus de production ».
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La notion de « district industriel » a été reprise un siécle plus tard, en 1979, par Becattini qui a définit le district industriel
comme une « entité socio-territoriale caractérisée par la présence active d’'une communauté de personnes et d’une
population d’entreprises dans un espace géographique et historique donné ».

Réactualisés par Michael Porter professeur a la Harvard Business School, en 1990 qui a popularisé la description des
phénomenes d’agglomération d’entreprises, et le concept de cluster en particulier, en le définissant comme: « une
concentration géographique d'entreprises liées entre elles, de fournisseurs spécialisés, de prestataires de services, de firmes
d'industries connexes et d'institutions associées (universités, agences de normalisation ou organisations professionnelles, par
exemple) dans un domaine particulier, qui s'affrontent et coopérent ».

Un cluster désigne une Concentration géographique de firmes en compétition, complémentaires ou interdépendantes
présentant un besoin commun de talent, de technologie, et d’infrastructure ainsi que des capacités d’évolution en réponse a
I’évolution des industries elles-mémes ou des conditions externes. C’est un systéme centré sur les firmes qui commercialisent
en dehors du territoire (local, régional, voire national). Aussi c’est un systéme moteur de I'économie locale, régionale ou
nationale. Les clusters ont pour objectifs d’améliorer la compétitivité des entreprises grace a la coopération, se concentrer
sur les défis stratégiques compétitifs qui ne peuvent étre abordés par des actions individuelles menées par les entreprises,
les clusters, serveurs du réseau fonctionnent comme catalyseur qui tente d’intensifier la quantité et la vitesse de la
communication et de l'interaction entre les membres. Ainsi, pour mieux comprendre le concept du cluster, nous allons nous
appuyer sur le Diamant de Porter :

Stratégies de firmes
et concurrence

Conditions relatives

Conditions relatives W
a la demande

aux facteurs

Industries
Complémentaires Gouvernance
favorables

Figurel : Diamant de Porter 2004
Le Diamant de Porter comporte :

e Les conditions relatives aux facteurs qui incluent les facteurs de production utilisés par les entreprises du
cluster: la main d'ceuvre, notamment scientifique et technique (dans les disciplines du cluster); le capital (pour
les différentes étapes de financement des entreprises); les infrastructures (équipement, administration,
information, centres de recherche); les ressources naturelles ;

. Les stratégies de firmes et concurrence qui doit étre sain et stable, encourager I'investissement, I'innovation et
la concurrence

e Les conditions relatives a la demande désigne un marché local de qualité, et en quantité suffisante (« demand
conditions ») : des consommateurs connaisseurs, exigeants pour les produits du cluster, permettant d’anticiper
les demandes extérieures, et poussant les entreprises a avoir toujours plus d’innovation et de qualité ;

* les industries complémentaires favorables : Un tissu local riche de fournisseurs et d'industries connexes ou
d’assistance (« related and supporting industries »).

La proximité et les liens, qu’ils soient verticaux (liens clients-fournisseurs par exemple) ou horizontaux (produits et
services complémentaires, utilisations de ressources, de technologies semblables) impliquent des relations sociales qui
bénéficient aux entreprises concernées. Aussi le cluster peut-il se comprendre comme « une forme de réseau qui se produit
dans une localisation donnée, ou la proximité d’entreprises et d’institutions assure certains éléments communs et améliore
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la fréquence et I'impact des interactions »; autrement dit, comme une forme d’organisation en réseau du territoire, mettant
I"accent sur des liens dans un lieu.

Les interactions entre les quatre éléments du « diamant » sont plus intenses quand les entreprises d’'un méme secteur
sont concentrées géographiquement: ainsi la nature systémique du diamant compétitif et la nécessaire intensification des
interactions entre ces quatre facteurs interdépendants conduisent a la concentration de firmes concurrentes et au
développement d’un cluster. Le cluster peut alors étre considéré comme la manifestation spatiale du diamant compétitif,
voir son produit. M. Porter décrit les liens étroits entre la compétitivité des entreprises et leur appartenance a un cluster: les
entreprises du cluster bénéficient d’un environnement local de firmes concurrentes, de ressources spécialisées et
d’institutions qui encouragent les transferts de connaissance, stimulent leur compétitivité. Le cluster est ainsi considéré
comme un systéme qui se « renforce de l'intérieur », qui produit de la richesse de maniére endogene. Les quatre éléments
du diamant compétitif, réunis dans un méme cluster, auraient un triple effet bénéfique en accroissant a la fois la
productivité, l'innovation et l'entrepreneuriat. Le cluster est souvent investi comme une solution aux problémes
d’innovation, de compétitivité et d’attractivité du territoire. Les acteurs locaux peuvent contribuer a améliorer
I'environnement du cluster en facilitant par exemple la présence d'institutions (centres de recherche, de formation,
universités, incubateurs, chambres de commerce...), d’associations (groupements locaux d’employeurs, agences de
développement économique, fédérations professionnelles...), ou en renforgant la dotation en infrastructures matérielles
(pépinieres, hotels d’entreprises) ou financiéres (capital-risque).

3  POLE DE COMPETITIVITE/ COMPETENCE

A ce niveau plusieurs questions se posent. Ainsi pour mieux cerner le concept du cluster, on doit savoir qu’appelle t-on
par pble de compétitivité? Quels sont ses types? Quelle différence existe t-il entre un cluster et un péle de compétitivité?
Quelle relation? Comment les centres de recherche, les pépiniéres, les incubateurs améliorent ils I'environnement du
cluster??

3.1 POLES DE COMPETENCE

Ils sont concentrés dans un cluster « industriel », appuyés sur des plates-formes technologiques associant des
établissements d’enseignement, et reconnus comme attractifs grace au savoir-faire agrégé.

3.2 POLES DE COMPETITIVITE ET CLUSTERS (DANS LEUR ACCEPTION INTERNATIONALE)

Entreprises

Unités de recherche

Centre de publiques ou privées

formation

Figure2 : Pdle de compétitivité

Source: THEMA - UMR 6049. Sophie Carel-Bergeon. 2005
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Ils associent non seulement les entreprises entre elles, mais relient celles-ci a la formation, a I’enseignement supérieur et
a la recherche dans une logique d’innovation. L’association sur un territoire donné d’entreprises, de centre de recherche et
d’organismes de formation, engagés dans une stratégie commune de développement, destinée a dégager des synergies sur
des projets innovants conduits en direction d’un (ou de) marché (s) donné(s).

Tableaul: Comparaison entre la politique des Clusters et des Péles de Compétivité

Clusters Poles
Réseautage d’entreprises et actions liées: mise en | Coordination des acteurs et des politiques: R&D,
commun de ressources.... investissements, formation.
Génération spontanée Appels a projets dans 5 domaines prédéfinis
Pilotage= Entreprises, surtout PME Pilotage= Entreprise+ Universités
Financement public= Animation Financement public= Projets collaboratifs

Source: V.Lepage, 18-05-06

3.3  POLE DE COMPETITIVITE

Les poOles de compétences de I'axe management des technologies et dynamiques des organisations ont été crées pour
tisser des liens étroits entre les chercheurs et les professionnels dans le domaine de gestion. Ces péles de compétences
poursuivent trois objectifs de valoriser la recherche scientifique, mutualiser les connaissances et favoriser le transfert des
compétences

3.4  TYPES DE POLES

Les poles reposant sur des savoir-faire traditionnels: Certains poles de compétence n'ont pas de rapport direct avec la
recherche scientifique mais ont maintenu leur avance en savoir-faire au cours des ages: par exemple la Suisse pour
I‘horlogerie, Paris pour la haute couture et plus largement pour l'industrie du luxe en général ou Londres pour la finance.

Les péles reposant sur la recherche scientifique de haut niveau (technopdles): Selon la loi tunisienne n°2001-50 du 3 mai
2001 relative aux entreprises des podles technologiques telle que modifiée et complétée par la loi n°2006-37 du 12 juin 2006:
« L’espace ou I'ensemble des espaces intégrés et aménagés pour accueillir des activités dans le domaine de la formation et la
recherche scientifique et technologique, d’'une part, et les domaines de la production et du développement technologique
d’autre part, dans une spécialité déterminée ou un ensemble de spécialités, en vue de promouvoir la capacité concurrentielle
de I'économie et de développer ses composantes technologiques, et ce, par I’encouragement des innovations
technologiques et le soutien de la complémentarité et I'intégration entre ces activités dans le cadre des priorités nationales
». lls sont capables de gérer les projets innovants, dans les domaines liés aux priorités nationales et aux besoins du monde
économique. lls sont innovants par la valorisation des résultats de la recherche dont les activités sont basées sur la
Recherche-Développement et I'Innovation Technologique en particulier pour les diplomés de I'enseignement supérieur. Les
objectifs de ce péle sont de développer des compétences de haut niveau, favoriser la recherche scientifique, promouvoir
I'innovation technologique, favoriser l'incubation et la création d'entreprises, promouvoir les projets innovants a haute
valeur ajoutée, polariser les entreprises économiques, stimuler la création d'emplois, améliorer la capacité compétitive de
I'entreprise tunisienne, promouvoir le partenariat public — privé, favoriser I'investissement direct étranger.

Donc un technopble nécessite I'union des plusieurs facteurs: Ainsi on doit définir qu’est ce qu’un centre de recherche?
Qu’est qu’on veut dire par valorisation des résultats? Et qu’est ce qu’on entend par pépiniere?
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CONFIGURATION DE TECHNOPOLES

production

Production&
Développement
Sene £ b Pépiniére d’entreprises
technologiques
Innovation
&
Valorisation
Etablissements op——
d'enseignement
supérieur Formation @ Recherche recherche

Scientifique

Source:www.mes.tn/technopole/definition. htm

v/ CENTRE DE RECHERCHE: Le centre de recherche regroupe diverses catégories de chercheurs qui, dans une perspective
de formation d’étudiants, travaillent de fagon concertée a la réalisation d’un programme de recherche. Un centre de
recherche comme son nom l'indique est «un lieu ou, une entreprise, une société ou méme I'Etat, regroupe et mobilise
les forces dont il (elle) dispose en vue de mieux les exploiter».

v' CENTRE DE RECHERCHE EN TUNISIE: Sous la tutelle du Ministére de la Culture et de la Sauvegarde du Patrimoine ;
étude et préservation du patrimoine archéologique ; bibliotheque et archives archéologiques et photographiques ;
Organise des séminaires, dont certains peuvent toucher a la période médiévale. Publication d’une série histoire et la
Revue Tunisienne de Sciences Sociales. La fondation privée basée a Tunis, elle développe des recherches principalement
sur I'époque ottomane et les morisques, organise des séminaires et colloques, et publie la Revue d’Histoire Maghrebine
et I’Arab Historical Review For Ottoman Studies.

v" VALORISATION DES RESULTATS de la recherche: « La valorisation de la recherche universitaire peut étre définie comme
I'ensemble des activités ayant pour but d’augmenter la valeur des résultats de la recherche et, plus généralement, de
mettre en valeur les connaissances. La valorisation ne se résume pas uniquement a I’exploitation commerciale des
résultats de la recherche : elle s’appuie également sur le déploiement et I'échange des connaissances dans tous les
domaines du savoir.» ou « La valorisation des résultats de la recherche est le processus mis en ceuvre pour que la
recherche universitaire ait un réel impact économique et débouche, directement ou indirectement, sur des produits ou
des procédés nouveaux ou améliorés exploités par des entreprises existantes ou créées a cet effet.» Bien que ces
définitions décrivent la méme activité, il faut remarquer une différence importante les séparant ; alors que la premiére
met I'emphase sur la valorisation en tant qu’activité, la deuxieme souligne I'importance des résultats qu’elle peut
engendrer. La complémentarité est assez éclairante pour la compréhension du sujet .On peut effectivement distinguer
deux types de valorisation :

* Lavalorisation financiere, de type commercial qui correspond uniquement aux activités de commercialisation et
de transfert.

* La valorisation sociale, de type non marchande qui concerne le développement de solutions ou d’applications,
émanant de la recherche, dans le but de résoudre un probleme social défini.

v' LES PEPINIERE D’ENTREPRISE: Chaque pépiniére a ses propres critéres pour sélectionner les entreprises hébergées.
Généralement ce sont les activités intellectuelles de conception, les fabrications high-tech sans nuisances, les activités
dans les nouvelles techniques d'information et de communication, etc. C'est une structure d'accueil, d'hébergement,
d'accompagnement et d'appui aux porteurs de projets et créateurs d'entreprises offrant pour une période limitée a 48
mois un suivi de la création jusqu'au développement de I'entreprise et a son insertion dans le tissu économique. Elle se
différencie des couveuses ou incubateurs d'entreprises qui apportent un support principalement avant la naissance de
I'entreprise. Le directeur de la pépiniére constitue un véritable homme-ressources a la disposition des locataires pour
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les aider a résoudre leurs problemes de nouvelles entreprises. Les pépinieéres peuvent étre de différents types:
Pépinieres de type généraliste, Pépinieres de haute technologie ou innovantes, Pépiniéres artisanales, Pépiniéres
thématiques

v/ LES BONNES PRATIQUES: Ainsi, pour réussir un cluster on doit recourir au bonne pratique qui désigne que dans un
milieu professionnel donné, un ensemble de comportements qui font consensus et qui sont considérés comme
indispensables, qu'on peut trouver sous forme de guides de bonnes pratiques (GBP). Ces guides sont congus par les
filieres ou par les autorités. lls peuvent se limiter aux obligations légales, ou les dépasser. Comme les chartes, ils ne sont
généralement pas opposables. Ils ne sont pas toujours publics, ni toujours gratuits ou accessibles en ligne pour le
consommateur. lls sont souvent établis dans le cadre d'une démarche qualité par les filieres.

4 CONCLUSION

Le cluster peut prendre une grande variété de formes et des dimensions singuliéres : étendue géographique, distance
sociale, nature des relations, types d’acteurs, conscience d’appartenance au cluster, niveau de technologie, cycle de vie... Il
est utilisé aussi bien pour organiser le développement économique local, analyser empiriquement des régions que pour
permettre des développements théoriques sur I'emploi, la croissance et la productivité. Le mot a été utilisé a des fins
différentes par de nombreux auteurs (des économistes géographes aux hommes politiques) s’adressant a des publics
différents.

Ainsi, le fait de s’entendre théoriquement sur une seule définition du terme cluster est donc presque impossible.

Les exemples de clusters sont multiples a travers le monde. La Norvége dispose, a titre d’exemple, du cluster le plus
performant du monde a Oslo, spécialisé dans le domaine maritime et qui emploie 80.000 personnes.

Aujourd’hui, le défi principal pour un pays tel la Tunisie est de redoubler d’efforts pour rester dans la course vers la
compétitivité tant requise par ce processus d’ouverture. Il s’agit de consolider les acquis mais également de poursuivre sur la
voie de l'efficience. « Pour la Tunisie, la mise en place de clusters servira indubitablement a renforcer la compétitivité des
sociétés et lui offrira des avantages distinctifs importants »

Les poles “Solutions Communicantes Sécurisées” (SCS) et “Mer PACA signaient en 2006 un protocole d’accord de
coopération avec les technopdles tunisiens d’El ghazala, de Sfax et de Sousse, regroupés au sein d'un consortium tunisien des
TIC. Il encourage la conquéte de marchés tunisiens et périphériques. C'est un accord gagnant-gagnant.
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ABSTRACT: This study assessed Woodstock, species richness, tree diversity and Importance Value Index (IVI) of Chenene
Forest Reserve (CFR). Forest inventory carried out in 120 systematically selected sample plots. The forest was post stratified
into disturbed and undisturbed strata. The information recorded includes: diameter at breast height, species name,
Geographical Positioning System (GPS) readings, and frequency of the species. Indicators of human activities such as charcoal
kilns, pitsawing, burnt area and grazing signs. Analysis of the inventory data was done using Microsoft Excel. The inventory
carried out in 2011 revealed that average number of stems per hectare (N), basal areas per hectare G (mzha'l), and volume
per hectare V (maha'l) as 3521 35.20 (SE), 6.84 * 0.68 (SE) and 44.68 =+ 4.47 (SE) respectively. The parameters between
disturbed and undisturbed strata in this study revealed low parameters in disturbed stratum as compared to undisturbed
strata were 567+ 87.37 stems ha’l, Basal area 11.21+ 1.10m’ha™ and volume 71.21% 7.00 m’ha™ in undisturbed forest
stratum and 246% 15.00 stems ha’l, Basal area 3.25+0.20 m’ha™ and volume 17.92 + 1.00 m’ha’. The study identified 95
species and the Shannon- Index of 4.17. The study concludes that CFR is potential for having high tree diversity and is fairly
stocked to provide products and services to the surrounding communities. The study recommends starting Joint Forest
Management (JFM), Preparation of management plans and good governance in the management of CFR.

KEYWORDS: Anthropogenic; Woodstock; Tree Diversity; Miombo Woodland.

1 INTRODUCTION

Tanzania’s forests and woodlands cover about 33.4 million hectares (ha) of the total land area which is about 38% of the
total land area of 88.6 million ha (FAO, 2010). These forests and woodlands support the livelihoods of 87% of the poor
populations who live in rural areas (CIFOR, 2004). Of the total forest area, about 13 million hectares cover reserved land in
which there are 621 forest reserves and village land forest reserves of varying size from 3.0 to 580,000 ha (MNRT, 2005).
Forest reserves are managed for protection, production or both and they may be under the jurisdiction of central
government, local government, community and individual (URT, 1998).

Miombo Woodland is the most extensive vegetation type in Africa, covering an estimated 2.7 million km” in regions
receiving greater than 700 mm mean annual rainfall on nutrient poor soils (Campbell, 1996). Miombo Woodlands is
distinguished from other African savanna, woodland and forest formation by the dominance of tree species in the family
Fabaceae sub-family Caesalpinioideae, particularly in the genera Brachystegia, Julbernadia and Isorbelinia (Frost, 1996).
These genera are seldom found outside Miombo. Although this dominance by Caesalpinionideae is characteristic their
contribution to numbers and Woodstock varies extensively within and between communities (Frost, 1996). What factors
favour this dominance is an interesting but as yet largely unanswered question, though the wide spread occurrence of
ectomycorrhizae in their root may enable them to exploit porous, infertile soils more efficiently than groups lacking
ectomycorrhizae (Hogberg and Nylund, 1981). The Woodstock and species composition structure of Miombo Woodlands
appear superficially to be relatively uniform over large regions, suggesting a broad similarity in key environmental conditions.
Woody plants comprise 95 — 98% of above ground biomass of undisturbed stands; grasses and herbs make up the remainder
(Chidumayo, 1993). The woodlands typically comprise an upper canopy of umbrella shaped trees; a scattered layer, often
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absent, of sub-canopy tree; a discontinuous understorey of shrubs and saplings; and a patchy layer of grasses (Campbell,
1966). The uniformity in appearance is due in part to the remarkably similar physiognomy of the dominant canopy trees, no
doubt a reflection of their origins in the Caesalpinioideae. Differences in Woodstock and species composition and diversity
are more apparent at lock scale. The origin of these differences is under: geomorphic evolution of the landscape (Cole, 1986);
edaphic factors, principally soil moisture and soil nutrients (Campbell et al. (1988) and past and present land use and other
anthropogenic disturbances (Chidumayo, 1987), have all been implicated. According to Chidumayo (1989) anthropogenic
activities play a big role in the dynamics of Miombo Woodlands. The Woodstock and species composition and diversity have
been affected in many ways by human beings, and it is believed no part of it remains absent of human influence (WWF —
SARPO, 2001). Knowledge of the extent to which Woodstock and tree diversity have been affected is inadequate. This study
assessed the Woodstock and tree diversity in Chenene Forest Reserve (CFR). CFR is a central Government owned forest
located in Dodoma region Tanzania. Its management was devolved to Bahi District Council in 1992. It is against this
background that the area is selected for this study since it is a good representative of forest which its management was
devolved to local government in central part of Tanzania and as such it is worth assessing Woodstock and tree diversity
under this management regime.

2 MATERIAL AND METHOD
2.1 THE STUDY AREA

Chenene Forest Reserve (CFR) is located in Bahi District, Dodoma Region at latitude 4° to 8°S and longitude 35° to 37°E.
Bahi District is one of the six districts of Dodoma Region. Other districts are Kondoa, Chamwino, Dodoma Municipality,
Mpwapwa and Kongwa. The headquarters of the district is located in Bahi ward which is 50 km away from Dodoma
Mucipality and located close to the highway linking Singida and Dodoma regions. Bahi district extends between latitude 4°
and 8° South and between longitude 35° and 37° East. On the east, the district shares its boarder with Chamwino and
Dodoma Municipal; Kondoa district on the north, Iringa region on the Southwest, and Manyoni District on the West. Their
populations and households are in Table 1. The location of CFR is indicated in (Fig. 3).

Table 1: Population and households’ distribution of villages adjacent to CFR, Bahi, Tanzania

Village Population (2002) Population (2008) No. of households (2011)
Mayamaya 3203 8812 1159
Chenene 2342 6 362 720
Mkondai 1310 5240 1529
Babayu 3520 8750 1580

Source: URT, (2009); Village registers, (2011).
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Fig. 1: Location of Chenene Forest Resrve

2.2 DATA COLLECTION

Forest inventory was conducted to determine Woodstock and tree diversity, their distribution and estimate the available
stock in the forest reserve. Forest inventory is defined as the procedure for obtaining information on quantity and quality of
forest resources and other characteristics of the land on which trees are growing (Malimbwi, 1997). The actual inventory was
preceded by a reconnaissance survey which involved layout of transects and plots on the map of forest reserve.

To cover the whole forest reserve area and variations between vegetation cover, systematic sampling design was adopted
in this study. Systematic sampling enabled an even distribution of the samples throughout the forest reserve and hence
increases the chance of including all vegetation types in the area (Phillip, 1994).

The study adopted sampling intensity of 0.1% which is equivalent to 120 plots. The sample plots were stratified into
disturbed and undisturbed strata as shown in Table 2.

Table 2: Distribution of sample plots in the study area

Forest strata No. of plots Plot size (ha) Plot area (ha)
Disturbed forest stratum 60 0.07 4.2
Undisturbed forest stratum 60 0.07 4.2
Total 120 0.07 8.4

Circular shaped plots were adopted because they are easy to use, they reduce edge effects in samples and counting
errors during inventory of border trees are minimized. The effects are less on the circle plots than in square and rectangular
plots (Krebs, 1989). The sample plot was divided into three areas of 5m, 10m and 15m radius.

The information that was recorded from each sample plot include: diameter at breast height (dbh), tree species name,
Geographical System Positioning (GPS) readings, indicators of human activities such as pitsawing, fire signs, charcoal kilns and
grazing signs.

2.3 DATA ANALYSIS

For the miombo woodland forest, the total tree volume was calculated using allometric equation developed by Malimbwi
et al., (2005). The equation was:
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3.191672

V=0.000011972D

From the collected data, it was possible to compute other forest stand parameters such as: density, i.e. the number of
stems per hectare (N) and Basal area per hectare (G). These parameters are very important in forest management as they
provide useful information on forest stocking levels. Tree diversity was determined using the Shannon Wiener index. The
knowledge of tree diversity is useful for establishing the influence of human activities and the state of succession and
stability in the environment (Misra, 1989). The species diversity increases with the number of species in the community
(Krebs, 1989).

H = _ipilnpf

i=1
Where:

H’=Shannon-Wiener Index

)2 :ni/N)

P; =is the proportion of total sample belonging to the ith species (
ni = the number of individuals of each species.

Forest stock and tree diversity were compared using undisturbed and disturbed strata to reflect the past tree stocking
and tree diversity.

Importance Value Index (IVI) was computed as the average of relative basal area, density and frequency. The IVI for a
species is a composite of the three ecological parameters i.e. density, frequency and basal area which measure different
features and characteristics of a species in its habitat. Ecologically, density, basal area and frequency of a species measure
the distribution of a species within the population while basal areas measure the area occupied by the stems of the trees.

3 RESULTS AND DISCUSSION

3.1 FOREST INVENTORY

The inventory carried out in 2011 revealed that average number of stems per hectare (N), basal areas per hectare G

(mzha'l), and volume per hectare V (m3ha"1) as 3521 35.20 (SE), 6.84 *0.68 (SE) and 44.68 447 (SE) respectively. The
parameters between disturbed and undisturbed strata in this study revealed low parameters in disturbed stratum as
compared to undisturbed stratum (Table 3).

Table 3: Parameters between disturbed and undisturbed forest strata in CFR, Bahi, Tanzania

Stand Forest strata t- stat P- value
Parameters

Undisturbed Disturbed
N (stems/ha) 5671 87.37 246T 15.60 4.099 < 0.0001%**
G (Basal area/ha) 11.21%1.10 3.25%0.20 5.949 < 0.0001***
V (Volume/ha) 71.21%7.00 17.92% 1.00 4.187 0.006***
Shannon’s Index 4,17+ 0.41 4.00 £ 0.40 4,136 < 0.0001***

The variation might be attributed by excessive human activities in CFR since the forest was not managed under Joint
Forest Management (JFM). The forest management was devolved to local government authority but the type of devolution
did not involve the local people in the management of forest. Iddi (2002) highlighted a gap between policy and practice as a
result of poor understanding of the responsibilities and benefits of the communities. The author pointed out that this is
exacerbated by the dilemma of finding suitable focus for decision making, therefore, if societal needs, resource potential and
institutions guiding resource use are not harmonized, the potential exists for negative outcomes on both ecological
(resources) and societal aspects emanating from unresolved conflicts.
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3.1.1  SPATIAL COMPARISON ON STOCKING, BASAL AREA AND VOLUME IN CFR
STOCKING DISTRIBUTION

The distribution by diameter classes for the disturbed and undisturbed forest strata generally indicated ‘)’ shape DBH
distribution (Fig. 2). This was an indication of active regeneration as it is expected for natural forest (Phillip, 1994).
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(=]
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w
(=]

O Disturbed strata
W Undisturbed strata

190, r
DBH DBH DBH Overall
CLASS I (0-5)cm CLASS 11 (10 -19) cm CLASS Il (> 20) cm

Number of stems per hectare

DBH CLASSES

Figure 2: Number of stems ha-1 distribution by diameter classes for disturbed and undisturbed strata for CFR 2011, Bahi, Tanzania.

The average number of stems per hectare for all diameter classes was 567 for undisturbed forest strata and for disturbed
forest strata were 246. There was significant difference (p<0.0001) in number of stems per hectare between undisturbed and
disturbed forest strata (Table 3). However, the disturbed forest strata had more number of stems per hectare for DBH classes
I and Il as compared to undisturbed forest strata (Figure 2). This indicates that human activities have negative impact on large
diameter classes leaving large number of small diameters in disturbed strata.

Generally, in both undisturbed and disturbed forest strata, more number of trees was found in small diameter classes |
and Il indicating abundance of young trees which is a characteristic of natural forests (Phillip, 1994). It is also a manifestation
of the ecosystem resilience. Such distribution is a common characteristic of natural forest with intimate mixture of trees of all
age classes. This provide an indication that the stands were developing and regeneration in the forest reserve was taking
place as well as the population structure was stable (Isango, 2007; Chingonikaya, 2010). The tree density reported in this
study is within the range as reported by different authors studied in miombo woodlands (Isango, 2007; Chingonikaya, 2010).

BASAL AREA DISTRIBUTION

The average basal area per hectare for all diameter classes was 11.21 m°ha™* for undisturbed forest strata, where as for
disturbed strata was 3.25 m°ha ™. This difference was significant (p<0.0001) (Table 3).
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Figure 3: Distribution of basal area per hectare (G) by diameter classes for undisturbed and disturbed strata of year 2011 in CFR, Bahi,
Tanzania.

Comparatively undisturbed forest had more average basal area than disturbed forest (Table 3) The reason might be that
human activities had caused more removal of some diameter classes especially classes Ill (>20 cm) in disturbed forest
stratum (Figure 3) this might be attributed by chopping down trees during pit sawing, charcoal making, poles for construction
and fuelwood.

The basal area reported in this study is within the range as reported by different authors studied in other miombo
woodlands. For example Chingonikaya (2010) studied in Mgori Forest Reserve observed that the basal area had a mean of
9.65 to 18.50 m’ha™ while Isango (2004) reports a range of 10 to 14 m*ha ™.

3.1.2 VOLUME DISTRIBUTION

The average volume distribution for all diameter classes in the undisturbed forest strata were 71.21 m>’ha™ while the
distribution for disturbed forest strata were 17.72 m3ha™. This difference was significant (p<0.0001). Furthermore, the
undisturbed forest strata had more volume per hectare than disturbed forest strata (Table 3) However, the difference of
more than 53.29 m’ha™ between means of (undisturbed) and disturbed forest was considerable large and cannot simply be
ignored. The reason might be that human activities had caused more removal of some diameter classes especially classes Il
and Il in disturbed forest stratum (10 — 20cm and > 20 cm) DBH (Figure 4). This may be due to pit sawing, charcoal burning,
and poles for construction and fuelwood.
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Figure 4: Volume per hectare (V) distribution by diameter classes for undisturbed and disturbed strata of year 2011 in CFR, Bahi,
Tanzania

Large volume was recorded in large diameter classes for undisturbed forest strata (Figure 4) as had been with basal area.
Generally, volume trend was similar to that of basal area whereby small and medium diameter classes had small volume in
both strata while large diameter class in undisturbed forest strata had large volume due to their fewer numbers (Figure 4).

3.1.3 SPECIES COMPOSITION AND RICHNESS

Table 4 shows the general characteristics of CFR tree resources. A total of 95 tree species were identified. The species
richness (95) of trees observed in this study compares well with miombo woodland forests occurring in other areas. Luoga
(2000) enumerated 79 species in Ktulangalo Forest Reserve while Backeus (2006) found 86 species around lhombwa village.
Njana (2008) and Mafupa (2006) found 82 and 46 species in Urumwa Forest Reserve and Igombe River Forest Reserve
respectively. The higher the number of species richness in the study area was contributed to the presence of Bubu riverine
forest that contributes to growth of many species.

Table 4: Characteristics of tree resources in CFR

Parameters Value
1. Richness (number of species) 95
2. Shannon’s Index 4.17

Krebs (1989) suggests that value of the index usually lies between 1.5 to 3.5, Shannon diversity increases with increase in
number of species, in this study, the index is high (4.17) as compared to those found in Kitulangalo miombo forest, Tanzania
by Nduwamungu (1996) which were 3.79, 3.56 and 3.26 for all diameter classes respectively. Zahabu (2001) reported
Shannon — Index of 3.79 and 3.13 respectively in miombo woodland of Kitulangalo Forest Reserve, Morogoro, Tanzania.

3.1.4  IMPORTANCE VALUE INDEX (IVI)

The Importance Value Index (IVI) provides knowledge on important species of a plant community. Based on IVI
Brachystegia boemii was the most dominant species. Followed by Brachystegia speciformis, Vitex doniana, Albizia versicolor,
Brachystegia globiflora and Acacia tortilis. Others were Combretum molle; Pterocarpus angolensis, Acacia nilotica and
Xeroderris stulmanii (Figure 5) show the distribution of important tree species in the woodland.
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Figure 5: Species richness according to IVl in CFR, Bahi, Tanzania.

The results disclose that, the most important species in the scale of Shannon Wierner Index of Diversity. The IVI rank
species in a way to give an indication on which species come out as important element of the miombo trees (Munishi et al.,
2008).

4 CONCLUSION

The study revealed that CFR has a reasonably good woodstock and tree species composition and richness. The Woodstock
in undisturbed (intact) strata forest were high (71.21 m3/ha) as compared to disturbed forest strata (17.92 m3/ha). Species
noted to be dominant include: Brachystegia boemii, Brachystegia speciformis, Vitex doniana, Brachystegia longifolia,
Combretum molle, Pterocarpus angolensis, Acacia nilotic and Xeroderris stulmanii.

However, species richness for some timber tree species such as Pterocarpus angolensis, Dalbegia melanoxylon, Albizia
versicolor and Brachystegia boemii were found in undisturbed forest strata due to over exploitation. The harvesting involves
charcoal making, poles cutting (milunda), pitsawing and fuelwood. This indicates a sign of human activities which can lead to
unsustainable supply of forest products and services and hence poor provision of livelihoods to the surrounding
communities.

5 RECOMMENDATIONS

The study recommends preparation of management plans and promotion of good governance in management of CFR.
Fuelwood, poles harvesting (milunda), charcoal making and pit sawing could have a contribution to deforestation in
disturbed forest stratum. Similarly, state forests that cover large area of forests have experienced significant deforestation
due to human pressure, lack of enforcement and weakness of institutions to tackle the deforestation problem.

Policy implications entail forest management and institutional interventions against inappropriate use: illegal logging,
charcoal making, forest fires and overgrazing human activities. Simultaneously, poverty issues need to be tackled by
providing more suitable ways of living to rural people that currently rely heavily on forests. Forest reserve areas should be
associated with in depth analysis of socio-economic situation of villages that are close to them and potentially rely heavily on
forests for grazing and other forest resources.

Finally, the study demonstrates the importance of CFR as dry miombo woodland which could be otherwise neglected.
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