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Abstract:

A mobile ad hoc network (MANET) is a collection of wireless mobile nodes communicating with each other using multi-
hop wireless links without any existing network infrastructure or centralized administration. Previously, a variety of routing
protocols targeting specifically at this environment was developed and some performance simulations were made.
However, the related works took the simulation model with a constant network size. On the contrary, this paper considers
the problem from a different perspective, using the simulation model with dynamic network size. Furthermore, based on
Quality Of Service QoS (delay, jitter) and routing load, this paper systematically discusses the performance evaluation and
comparison of two typical routing protocols of ad hoc networks with different simulation model and metrics.

Keywords: Ad hoc networks, Performance evaluation, QoS, Routing protocols, Network simulation.

1. Introduction

In an Ad hoc network, mobile nodes communicate with each other using multi-hop wireless links. Such networks find
applicability in disaster management environment, crowd control, military applications and conferences. Each of these
applications has specific QoS to be met. There is no stationary infrastructure such as base stations in ad hoc networks. Each
node in the network is also acts a router, forwarding data packets for other nodes. Moreover bandwidth, energy and
physical security are limited. These constraints in combination with network topology make routing protocols in ad hoc
networks challenging.

In this paper a systematic performance study of two routing protocols of ad hoc networks, which is distance vector
routing protocol DSDV [2] and Dynamic Source Routing DSR [3] is done. Destination Sequenced Distance-Vector
(DSDV) routing protocol is one of the first protocols proposed for ad hoc wireless network. It is an enhanced version of the
distributed Bellman-Ford algorithm. DSDV is a table driven protocol. Every mobile node in the network maintains a
routing table in which all of the possible destinations within the network and the number of hops to each destination are
recorded. DSR has an on-demand behavior, in which they initiate routing activity only in the presence of date packet in
need of a route.

This paper discusses the performance evaluation of DSDV and DSR routing protocol which takes the QoS (delay,
jitter) and routing load as evaluation metrics.

2. Simulation Model and Evaluation Metrics

The simulator for evaluating routing protocol is implemented with the Network Simulator version 2 (ns2) [4].
Simulation model varies the network size from 10 to 50 nodes placed within 1000mx1000m area. The mobile nodes are
stationary. Time required for each simulation 50s.

A. Channel and radio model

Generally there are three propagation models in ns2, the free space model, two-ray ground reflection model and
the shadowing model. The free space propagation model assumes the ideal propagation condition where there is only one
clear line-of-sight path between the transmitter and receiver. H.T Friss[5] presents the following equation to calculate the
received signal power in free space at distance d from the transmitter.

_ Pelefpd?

Rd) = (4243 @
where P, is the transmitted signal power, &; and G, are the antenna gains of the transmitter and receiver respectively,
L(L>=1) is the system loss and A is the wavelength. Generally, G; = G,= 1 and L=1 in ns2 simulations. The free space
model basically represents the communication range as a circle around the transmitter. If the receiver is within the circle, it
receives all the packets. A single line-of-sight path between two mobile nodes is seldom the only means of propagation.
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The two-ray ground reflection model considers both the direct path and a ground reflection path. S. Corson and J. Macker
[6] showed that this model gives more accurate prediction at long distance than the free space model. The received power at
distance d is predicted by o

B(d) = Pt @)
where h; and h, are the heights of the transmitting and receiving antennas respectively.

The above equation shows a faster power loss than Eq.(1) when the distance increases. However, the two-ray
model does not give a good result for a short distance due to oscillation caused by the constructive and destructive
combination of the two rays. Instead, the free space model is still used when d is small. Therefore, a cross-over distance d.
is calculated in this model. When d<d, Eqg. (1) is used. When d>d., Eq.(2) is used . At cross-over distance, Egs.(1) and (2)
give the same result. So d. can be calculated as

[dmhehe)
df = — ;r‘ (3)

The free space model and the two-ray model predict the received power as a deterministic function of distance.
They both represent the communication range as an ideal circle. In reality, the received power at certain distance is a
random variable due to multipath propagation effects, which is also known as fading effects. In fact, the above two models
predicts the mean received power at distance d.

B. MAC protocol and traffic pattern

The IEEE 802.11 MAC protocol with Distributed Coordination Function (DCF) [7] is used as the MAC layer in
our scenarios. DCF is the basic access method used by the mobile nodes to share the wireless channel under independent ad
hoc configuration. It uses a RTS/CTS/DATA/ACK pattern for all unicast packets and simply sends out DATA for all
broadcast packets. The access scheme is Carrier Sense Multiple Access/collision avoidance (CSMAJ/CA) with
acknowledgements.

A traffic generator named cbrgen was developed to simulate constant bit rate sources in ns2. We use it to generate
6 pair/12 pair/24 pair/30 pair/60 pair of udp stream stochastically. Each CBR package size is 512 bytes and one package is
transmitted in 1second.

C. Performance metrics
The following metrics are applied for comparing the protocol performance. Some of these metrics are suggested by
the MANET working group for routing protocol evaluation [6].

e  Average end-to-end data delay: This includes all possible delays caused by buffering during routing discovery
latency, queuing at the interface queue and retransmission delays at the MAC, propagation and transfer times.

e  litter: the delay variation between each received data packets

. Normalized routing load: the sum of the routing control messages such as HELLO,RREQ etc., counted by k bit/s.

3. Simulation Results and Performance Analysis
A. End to End delay analysis

DSDV protocol exhibits a shorter delay because it is a kind of table-driven routing protocol, each node maintains a
routing table in which all the possible destination are recorded, only packets belonging to valid routes at the ending instant
get through. A lot of packets are lost until new (valid) route table entries have been propagated through the network by the
route update messages in DSDV.

X EEE
Delay vs No of nodest:

Delay in kbitsfsz: = 103
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Fig 1. End to end delay versus number of nodes.
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When requesting a new route, DSR first searches the route cache storing routes information it has learned over the past
routing discovery stage and has not used the timer threshold to restrict the stale information which may lead to a routing
failure. Moreover DSR needs to put the routes information not only in the route reply message but also in the data packets
which relatively makes the data packets longer than before. Both of the two mechanism make DSR to have a long delay
than DSDV.

B. Jitter Analysis
DSDV is continuous to present th trend of ascending with the size larger than 20. This is depicted in Fig 2.

Jitter vs No of nodes!.|

TR

0.0000

Mo of Nadsst|
0.0000 100000 200000 300000 400000 S0.0000

Fig 2. Average jitter versus no of nodes
C. Routing Load Analysis
The routing load of a protocol has influenced node efficiency of battery energy and decided its scalability
especially under an environment of narrower bandwidth and easier congestion.
For DSDV the routing load naturally increases at a faster rate along with the number of nodes increasing as shown
in Fig.3.
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Fig 3. Routing Load versus no of nodes.

Nearly an order of magnitude separates DSR, which has the heavier overhead with the number of nodes smaller than 50.

D. Performance summary

When DSDV must maintain the entire situation information, when topology changes frequently and network size
increases, the increment of routing load is very quick, and it is not fit for large scale and high speed moving wireless
environment.

DSR routing load is moderate and a long delay which is suitable to a medium scale network environment without
higher delay demand.

4. Conclusion

DSDV can be employed in scenario wherein the network topology is known and not dynamically changing. An
existing wired network protocol can be applied to ad hoc wireless network with many fewer modifications.

This paper discusses the simulation model for variable network size. This paper contributes in area of impact of
different simulation model on routing protocol.
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Determine the Fatigue behavior of engine damper caps screw bolt

R. K. Misra

School of Mechanical Engineering, Gautam Buddha University,
Greater Noida, Uttar Pradesh-201308

Abstract

In this paper, fatigue strength of the engine damper cap screw bolt is determined. Engine damper cap screw is critical
fastener. Critical fastener is a term used to describe a cap screw that, upon failure, causes immediate engine shutdown or
possible harm to person. So, determination of fatigue strength is important. S-N method is used for cap screw fatigue
strength determination by testing number of samples at different alternating load keeping mean load constant. Alternating
load is increased until cap screws begin to fail. But for measurement of axial load in fasteners, ultrasonic bolt gauging
method is used. It has been observed that fatigue failure takes place on the thread of cap screw bolt due to high stress
concentration on the thread.

Keywords: Caps screw bolt, Fatigue strength, Ultrasonic elongation, Preload.

1. Introduction

Generally pure static loading is rarely observed in engineering components or structures. The majority of structures are
subjected to fluctuating or cyclic loads. There is difficulty to detect fatigue failure of bolts in complex system until a
catastrophic fracture occurs, without warning [1]. In complex structure, it is difficult to determine the response analytically.
Therefore, experimental, numerical or a combination of both methods are used for fatigue life evaluations. Nut and bolts are
very important elements in automobiles and aerospace industries. They are used in large scale in modern car and aircraft and
potential source of fatigue crack initiation. There are various parameters which are responsible for failure of bolts are thread
root radius, low tightening force, material [2-6]. Bolts and nut are usually manufactured in either coarse or fine threads.
Various researchers have studied experimentally the effect of thread pitch on fatigue life of bolts [7].

An ultrasonic method is used to measure tensile stress in high tension bolts after developing longitudinal and shear wave
velocities. But main problem is the precision, how much tightening force is required in bolts. Insufficient or excessive
tightening force is also the cause of bolted joint failure. There are various procedures to measure the bolt tension. The
ultrasonic method is considered as a best method to measure elongation of bolts based on time of flight because it is easy to
measure bolt tension with accuracy. However, before fastening ultrasonic method requires original length of the bolts and
material constants such as young’s modulus to determine the actual tensile load from ultrasonic elongation of the bolts [8].
However, it is difficult to determine the fatigue behavior of a nut-loaded bolt due to complexity of the stress distribution.
This complexity is present in the system. There are three causes for this: distribution of non-uniform load between the teeth
of bolt and nut [9, 10], teeth generates the stress concentration [11] and due to presence of residual stresses (manufacturing
process), stress field distorted [12, 13].

The effects of internal stresses were studied experimentally and numerically. Experimental evaluation is complex therefore
scientist did more theoretical work [14, 15]. Experimental data are very limited [16]. But James—Anderson approach is very
popular. It is used mostly [17, 18].

Earlier study was limited to stress analysis of the thread connectors [19-21].Later on using the finite element analysis; stress
analysis of the thread root was studied. It gave the distribution laws of the stress concentration factors. The photo elastic
stress-frozen technique was applied to determine the stress distributions both at the thread roots and on the screw flanks [22-
23].Distribution of non-uniform load direct influence stress analysis of the connectors, especially in higher stress zone. Zhao
[24] studied the behaviour of load distribution in a bolt-nut connector using the Virtual Contact Loading (VCL) method.
Results obtained from VLC method was near to analytical and numerical solutions [25-26]. This method is based on mixed
finite element and stress influence function methods. It has higher computational accuracy and efficiency [27]. In this paper
fatigue strength of the cap screw bolt using S-N curve and failure location of bolt under fatigue testing has been studied.

2. Experimental Studies

. Damper

A damper is designed to reduce torsional vibrations by converting vibration energy into heat. For engine generally two types
of engine damper is used. These are following

Tuned, rubber (or elastomer) dampers

Viscous fluid dampers

*,
°n
®,
0.0
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Engine dampers are normally effective at natural frequency of crank vibration and do not affect attached system vibrations.
Sometimes damper are installed in other parts of driveline to add inertia and de-tune components.

) Critical fastener

Critical fastener is a term used to describe a cap screw that, upon failure, causes immediate engine shut down, mission
disabling malfunction, or possible harm to person such as operators or bystanders. The critical fasteners are defined as
cylinder head, main bearing cap, connecting rod, vibration damper and flywheel cap screws.

o Damper cap screws

The purpose of bolt is to clamp two or more parts together. The clamping load stretches or elongates the bolt, the load is
obtained by twisting the nut until the bolt has elongated to the elastic limit. If the bolt does not loosen, this bolt tension
remains as the preload or clamping force. This clamping force is called the pre-tension or bolt preload. It exists in the
connection after the nut has been properly tightened no matter whether the external load P is exerted or not. When
tightening, the mechanic should hold the bolt head stationary and twist the nut in this way the bolt shank should not bear the
thread friction torque. During clamping, the clamping force which produces tension in the bolt induces compression in the
members [28]. Damper cap screws are used to secure a vibration damper to crankshaft. Cap screws are subjected to
vibration, fatigue and corrosive environment. Damper cap screw bolts mounting on engine has been shown in Figure 1.
Design of cap screw is an iterative process. The designer must balance preload requirement with acceptable alternating loads
by adjusting grade selection and thread diameter. All cap screws must verify the preload, fatigue strength, torque
requirement behavior and other attributes.

Technical specifications of the Damper cap screw bolt
Damper cap screws are used to secure a damper to the crankshaft. Details of the cap screw are given below [29]:

Type : 12 point cap screw bolt
No. of cap screw : 06 Nos.

Assembly torque : 410 Ib-ft

Nut factor :0.16t0 0.2

Mean dia :0.71

Length 147

Grade '8

Thread : %- 16 fine thread series UNF
Stress Area : 0.373 inch?

Thread per inch 16

Pitch : 1/16 = 0.0625 inch
Proof Load : 44800 Ib

Tensile Strength (Min) : 5600 Ib

3. Evaluation of Mechanical Properties
Figure 2 shows the approach to determine the fatigue strength of cap screw bolt.

. Material property evaluation requirements

a. Surface hardness, Ultimate tensile strength was obtained prior to the fatigue test. Cap screws which were used in
the evaluation. Those cap screws were not used as a fatigue test specimens.

b. Hardness of the shank is obtained through hardness tester.

c. Cap screws were tested to failure in tension, using the grip length or gage length and thread engagement of the
intended fastener application.

d. Chemical analysis results obtained at the center of head after clean- up the surface

o UTS (Ultimate tensile strength)

Tension tests provide information on the strength and ductility of materials under uniaxial tensile stresses. To perform
tensile test, SAE [29, 30] and ASTM [31] procedure has been adopted. Figure 3 shows the ultimate tensile machine (UTM)
and cap screw with adopter. Details of the test procedure have been given below:

<> The cap screw was inserted in the UTS machine with the test washer placed under the cap screw head.

x5 The test nut was assembled onto the cap screw by turning the cap screw head until the cap screw is seated against
the hardened washer.

X3 Precaution was taken that a minimum of two threads protrude through the nut. Wedge grips were used for holding
the specimen.

>
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*.

Then the cap screw were continuously and uniformly tightened at a speed not to exceed 30 rpm with a torque-
measuring device or equivalent means, until either the torque or the tension value, as required, was developed and both
torque and tension readings were recorded.

7

Axial loading was applied until failure.

<> It was ensured that the cap screw shall not fracture before having withstood the minimum tensile load specified for
the applicable size, thread series, grade and the failure location.

Table 1 shows the ultimate test results. Stress area, mean tensile strength and mean tensile stress is 0.373 inch? 71361

pound and 191315 pound/inch? respectively.

. Chemical Analysis

Chemical analysis was performed using spectrometer [32] and spectrometer has been shown in figure 4. Procedure for
chemical analysis has been given below:

<> Specimen was prepared for chemical analysis at the center of cap screw head by cleaning upper surface.

<> A capacitor discharge was produced between the flat, ground surface of the disk specimen and a conically shaped
electrode by spectrometer. The discharge was terminated at a predetermined intensity time integral of a selected iron line, or
at a predetermined time, and the relative radiant energies of the analytical lines were recorded. The most sensitive lines of
arsenic, boron, carbon, nitrogen, phosphorus, sulfur, and tin lie in the vacuum ultraviolet region. The absorption of the
radiation by air in this region was overcome by evacuating the spectrometer and flushing the spark chamber with argon.

X Chemical composition for each element (C, Si, Mn, P, S, Cr, Mo, Ni) in percentage was noted. Chemical
analysis results have been shown in table 2.

o Hardness and Microstructure

The Rockwell hardness test is an empirical indentation hardness test that can provide useful information about metallic
materials. This information may correlate to tensile strength, wear resistance, ductility and other physical characteristics of
metallic materials, and may be useful in quality control and selection of materials. Figure 5 shows the hardness tester and
microscope for analysis of hardness and microstructure of cap screw respectively.

Test procedure has been described below:

X Placed the cap screw on hardness tester as per attached figure.

X Moved the indenter into contact with the test surface in a direction perpendicular to the surface.
X Measured the hardness of cap screw.

X Observed the microstructure of specimen at microscope.

Table 3 shows the hardness & microstructure test results of the cap screw.

. Coating
Cap screw bolts were coated with the zinc phosphate and oil coatings to provide a corrosion protection and a low &
consistent friction coefficient. The most consistent preload is achieved with an as-received zinc phosphate and oil coating.

o Minimum grade requirement
Critical cap screws were used for dampers shall be grade 8 or above [29] for inch products or property class 10.9 or above
[33] for metric products. Property class 12.9 fasteners are susceptible to stress corrosion cracking and are not recommended.

4, Determination of bolt pre-load

The purpose of the bolt was to clamp two or more parts together. The clamping load stretches or elongates the bolts; the
load was obtained by twisting the nut until the bolt elongated to the elastic limit. When the bolt did not loosen, this bolt
tension remains as the preload or clamping force. This clamping force is called the pre-tension or bolt preload. It exists in
the connection after the nut has been properly tightened no matter whether the external load P is exerted or not. The preload
is the force required to hold the joint together correctly. The preload cannot be calculated directly, but it can be estimated
using available empirical data and then confirmed by measurements for the particular cap screw and joint.

. Theoretical calculation of preload
The relationship between the torque applied to a fastener and tension created from the resulting bolt elongation has been
described below

T=F.K.D
Where T, K, D & F are torque, friction factor, bolt diameter and preload respectively. The K value can be thought of as
summarization of anything and everything that affect the relationship between torque and preload. Table 4 gives brief list of
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some estimated K factors [34]. A K factor for zinc phosphate coated cap screws was assumed between 0.16 and 0.20 for
approximate calculations of preload. Preload value of the damper cap screw has been shown in table 5.

. Experimental measurement of preload

In this work, axial load is measured by ultrasonic method using ultrasonic bolt gauge. Figure 6 shows the ultrasonic bolt
gauge. The purpose of ultrasonic bolt gauging is to estimation of axial load in fasteners. The ultrasonic method of measuring
the elongation of bolts based on time of flight to measure bolt tension with better accuracy. However, the ultrasonic method
requires the original length of bolts and Young’s modulus before fastening to determine the actual tensile load from
ultrasonic elongation of the bolts [8].

The purpose of using ultrasonic bolt gage is to use ultrasonically measured elongation to determine cap screw preload. The
cap screws are calibrated in a load frame to relate cap screw stretch (the ultrasonic elongation) to applied load. The cap
screw stretches as torque is applied to joint. Using the ultrasonic length measurement, the stretch is related to preload
through the cap screw calibration.

Before calibration, bolt gage were ground on top and bottom. Grinding improves connection between ultrasonic transducer
to bolt. Preparation of the bolt surface has been shown in figure 7. After preparation of the cap screw bolt surface, cap screw
bolt gage has been calibrated. Figure 8 shows the calibration set up. Length of the calibration bar is measured in this
process. It is very necessary to makes sure that the bolt system is working properly. Initially ultrasonic length is measured
before loading the bolt. Later on load is applied on bolt to measure ultrasonic elongation. Load and elongation were used to
determine a calibration curve and load factor. Calibration of the damper capscrew bolt has been shown in Table 6 and
Figure 9. After that, cap screw was installed on engine to mount damper with crankshaft. The cap screws were tightened in
sequence. Torque all cap screw as per specification. Load (tension) was calculated for all stretch by multiplying the load
factor, determined through calibration curve. Table 7 shows the value of preload using ultrasonic bolt gauge. 40651 Ibf,
average pre-load on cap screw bolts has been determined. Therefore 40,000 Ibf, mean load has considered for fatigue test.

5. Fatigue testing
The purpose of the fatigue test is to make sure that a cap screw has adequate fatigue strength to survive in an engine
environment under engine loading. Engine conditions are measured and duplicated in a tension-tension axial fatigue test.

. Fatigue test procedure
i.Mounted the screw bolt test fixture on closed loop servo hydraulic fatigue test system.
ii.Set gage length 64 mm.
iii.Set the load on the servo hydraulic fatigue test system.
iv.Cycle of the machine was set at approximately 15 Hz.
v.Maintained mean load 40000 Ibs during testing & alternating load varying from 2000 Ibs to 7500 Ibs (Fatigue testing of
samples should be at 2 to 4 times engine alternating load).
vi.Recorded the load and cycles to failure.
vii.Repeated above steps for all samples.

. Fatigue test cycle

In the conventional fatigue design, the fatigue limit was obtained at 10" number of stress cycle to determine the allowable
stress level for design against high cycle fatigue.

Post test processing of the raw test data was used to obtain the estimate of the cap screw’s mean fatigue strength, standard
deviation, coefficient of variation of strength. These post test results can be used for comparison with a minimum fatigue
test requirement . Table 8 shows the fatigue test results. Raw data can be effectively presented in an S-N plot and Goodman
plot.

S-N Curve

S-N curve for cap screw was determined using the alternating load. The load was increased until cap screw begin to fail.16
sample were tested to determine the shape of fatigue curve. The Data from this sample were analyzed using software and
M.S. Excel. After drawn S-N curve, Endurance limit was determined. Figure 10 and 11 shows the S-N curve made using
M.S. Excel and fatigue software respectively.

o Goodman diagram
Goodman diagram is a tool for estimating infinite fatigue life of a component undergoing mean and alternating load.
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6. Results and discussion

Following observation is observed after analyzing the table 1, 2 & 3:

. Damper cap screw bolt can bear maximum tensile stress 191315 pound square inch before failure.

. It contains maximum amount of manganese. After that, chromium, nickel and carbon come in the row. Due to
presence of high manganese hardenability, machinability and strength improves.

. Chromium and nickel improves toughness. Therefore bolt bears maximum distortion energy before fracture.

. The role of carbon is also very significant. Carbon increases the damping property. When fatigue load is applied,
bolt dissipates more amount of energy to atmosphere. So life of the bolt increases.

. Bolt is very hard. Its hardness varies between 39-42 HRC.

. Tempered martensite structure is observed after seeing the bolt from microscope and thread rolling is done after

heat treatment. Laps/cracks are absent at root or flanks of the threads.

Table 5 shows the pre-load calculations theoretically of the damper cap screw bolt. Preload is applied to hold the joint
together correctly. The preload cannot be calculated directly, but it can be estimated using available empirical data and then
confirmed by measurements for the particular cap screw and joint. Theoretical average value of the preload is 38737.8
pound. To measure the value of preload experimentally, ultrasonic method is used. Table 7 shows the value of preload using
ultrasonic bolt gauge. 40651 pound average pre-load has been determined from ultrasonic bolt gauge. After calculating
preload from both procedures, fatigue experiment has been performed. At the time of performing fatigue test, maximum and
minimum load were changing but mean load was fixed. That was 40,000 pound. It was very near to average preload. Fatigue
test results have been shown in table 8.  When minimum and maximum load was 35,500 pound and 44,500 pound
respectively, bolt was safe after passing 10000000 cycles. As soon as the value of maximum load reaches up to 45,000. Bolt
fails at 7608380 cycles. Number of cycles decreases drastically after addition of 500 pound load in maximum load. S-N
curve has been drawn using table 8 data in MS Excel sheet. Figure 10 shows the S-N curve. To validate table 8 data and S-N
curve, fatigue software was used. Figure 11 shows the S-N curve by fatigue software. It is observed that bolt is safe, when
alternating load is below 5000 pound.

Goodman line has been shown in figure 12.The Goodman line is used as criteria of failure when the component is subjected
to mean stress as well as stress amplitude.

Conclusion

The fatigue strength of damper cap screw bolt is determined by S-N curve method. Data for S-N curve was generated on
servo hydraulic fatigue test system by axial force controlled method. Fatigue strength of cap screw bolt is 4582 pound at
mean load of 40000 pound.

The purpose of fatigue test is to make sure that a cap screw has adequate fatigue strength to survive in an engine
environment under engine loading. Engine conditions are measured and duplicated in a tension-tension axial fatigue test.
Alternating load due to engine operation for particular damper cap screw bolt should be less than 4582 pound. For better
design the alternating load should be half of fatigue strength. Goodman diagram plotted based on fatigue strength, mean
load and ultimate tensile strength to find the Goodman diagram can be used for finding the design margin at different mean
load & alternating load.
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Figure 5: Hardness & Microstructure of cap screw
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Figure 6: Ultrasonic bolt gage

Figure 8: Bolt Calibration setup
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Figure 12: Goodman diagram

Table
Table 1: Ultimate tensile test results

Sr. No. Sample Failure Load (KN) Failure Load (Ib) Failure Stress (Psi)
1 1 320 71939 192865
2 2 324 72838 195276
3 3 330 74187 198892
4 4 322 72388 194069
5 5 314 70590 189249
6 6 310 69691 186839
7 7 302 67892 182016
Average(UTS) 318 71361 191315
Table 2: Chemical Analysis results
Sr. No. Element C Si Mn P S Cr Mo Ni
%
1 Lotl 0.41 0.25 0.88 0.014 0.006 0.51 0.15 0.51
2 Lotl 0.4 0.26 0.85 002 | ---- 0.54 0.16 0.5
3 Lotl 0.38 0.15 0.73 0.017 0.01 0.58 019 | -—---—--
Standard ASTM 0.37/ 0.15/ 0.70/ 0.035 0.04 0.35/ | 0.15/ 0.35/
E415 0.44 0.35 1.05 max max 0.65 0.25 0.75
Standard SAE 8640 0.38/ 0.15/ 0.75/ 0.035 0.04 0.40/ | 0.15/ 0.40/
0.43 0.35 1.00 max max 0.60 0.25 0.60
Table 3: Hardness & Microstructure test results
Sr. | Sample Hardness Microstructure
No.
1 1 39-42 HRC | Fine tempered martensite. Cracks/laps are not observed at root/flanks of
the threads. Decarburization
2 2 38-39 HRC | Tempered martensite. Thread rolling is done after heat treatment.
Laps/cracks are absent at root or flanks of the threads.
3 3 38-40 HRC | Tempered martensite. Thread rolling is done after heat treatment.
Laps/cracks are absent at root or flanks of the threads.

Table 4: K factors

Bolt Condition K
Non-plated, black finish 0.20 ------ 0.30
Zinc-plated 0.17 ------ 0.22
Lubricated 0.12 ------ 0.16
Cadmium-plated 0.11 ------ 0.15

Table 5: Preload calculation —Damper cap screw

Assembly torque (T) Ib.ft 410 410 410 410 410
Capscrew diameter (D;,) inch 0.71 0.71 0.71 0.71 0.71
Capscrew diameter (D),ft = D;,/12 0.0592 | 0.0592 | 0.0592 | 0.0592 | 0.0592
Nut factor (K), assume 0.16 0.17 0.18 0.19 0.20
Preload (P), Ib = T/(D*K) 43309.9 | 40762.2 | 38497.7 | 36471.5 | 34647.9
Average Torque (Ib.ft) 38737.8
Table 6: Damper Capscrew bolt calibration
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Sr. No. Applied load, Ib Measured ultrasonic elongation, in
1 0 0.0000
2 5000 0.0015
3 10000 0.0029
4 15000 0.0044
5 20000 0.0058

Table 7: Torque tension test results

Torque = 400 Ib.ft & Load factor = 3447784
Cap Screw No. Stretch Load
1 0.0110 37960
2 0.0117 40339
3 0.0129 44476
4 0.0121 41718
5 0.0131 45166
6 0.0112 38615
7 0.0118 40684
8 0.0127 43787
9 0.0114 39305
10 0.0116 39994
11 0.0120 41373
12 0.0101 34823
13 0.0120 41373
14 0.0111 38270
15 0.0116 39994
16 0.0126 43442
17 0.0114 39305
18 0.0119 41029
19 0.0112 38615
20 0.0124 42753
Sample size Average stretch Average load
20 0.0118 40651
Std Dev = 2504, Min load = 34823 &Max load = 45166
Table 8: Fatigue test results
Sample Mean load, Alternating load, Min load, Max load, Cycles to status
No. (Ibs) (Ibs) (Ibs) (Ibs) failure
1 40000 2000 38000 42000 10000000 Pass
2 40000 3000 37000 43000 10000000 Pass
3 40000 4000 36000 44000 10000000 Pass
4 40000 4500 35500 44500 10000000 Pass
5 40000 5000 35000 45000 7608380 Fail
6 40000 5000 35000 45000 3190347 Fail
7 40000 5500 34500 45500 539646 Fail
8 40000 5500 34500 45500 982412 Fail
9 40000 6000 34000 46000 342895 Fail
10 40000 6000 34000 46000 490985 Fail
11 40000 6500 33500 46500 314736 Fail
12 40000 6500 33500 46500 314780 Fail
13 40000 7000 33000 47000 235024 Fail
14 40000 7000 33000 47000 286642 Fail
15 40000 7500 32500 47500 236327 Fail
16 40000 7500 32500 47500 140086 Fail
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Abstract

Corrupted Image and video signals due to impulse noise during the process of signal acquisition and transmission can be
corrected. In this paper the effective removal of impulse noise using EODT with pipelined architecture and its VLSI
implementation is presented. Proposed technique uses the denoising techniques such as Edge oriented Denoising technique
(EODT) which uses 7 stage pipelined ADC for scheduling. This design requires only low computational complexity and
two line memory buffers. It’s hardware cost is quite low. Compared with previous VLSI implementations, our design
achieves better image quality with less hardware cost. The Verilog code is successfully implemented by using FPGA
Spatron-3 family.

Index Terms—Image denoising, impulse noise, pipeline architecture, VLSI.

1. Introduction

Most of the video and image signals are affected by noise. Noise can be random or white noise with no coherence, or
coherent noise introduced by the capturing device's mechanism or processing algorithms. The major type of noise by which
most of the signals are corrupted is salt and pepper noise. You might have observed the dark white and black spots in old
photos, these kind of noise presented in images are nothing but the pepper and salt noise. Pepper and salt noise together
considered as Impulse noise.

Figl. Example of pepper and salt noise

The above pictures give us the insight of impulse noise. Number of dots in the pictures will bring down the clarity and
quality of the image. In other applications such as printing skills, scanning, medical imaging and face recognition images
are often corrupted by noise in the process of signal acquisition and transmission. It’s more sophisticated in medical
imaging when the edges of the object in image are affected by noise, which may lead to the misdetection of the problem.
So efficient denoising technique is important in the field of image processing. many image denoising methods have[1]-[8]
been proposed to carry out the impulse noise suppression some of them employ the standard median filter or its
modifications to implement denoising process. However, these approaches might blur the image since both noisy and
noise-free pixels are modified. The switching median filter consists of two steps:

1) Impulse Detection and
2) Noise filtering.

New Impulse Detector (NID) for switching median filter. NID used the minimum absolute Value of four convolutions
which are obtained by using 1-D Laplacian operators to detect noisy pixels. A method named as differential rank impulse
detector (DRID) is presented in. The impulse detector of DRID is based on a comparison of signal samples within a narrow
rank window by both rank and absolute value. Another technique named efficient removal of impulse noise (ERIN)[8]
based on simple fuzzy impulse detection technique.

2. Proposed Technique

All previous techniques involve high computational complexity and require large memory which affects the cost and
performance of the system. So less memory consumption and reduced computational complexity are become main design
aspects. To achieve these requirements Edge Oriented Denoising Technique (EODT) is presented. This requires only two
line memory buffers and simple arithmetic operations like addition, subtraction.
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EODT is composed of three components: extreme data detector, edge-oriented noise filter and impulse arbiter. The extreme
data detector detects the minimum and maximum luminance values in W, and determines whether the luminance values of
P(i,j) and its five neighboring pixels are equal to the extreme data. By observing the spatial correlation, the edge-oriented
noise filter pinpoints a directional edge and uses it to generate the estimated value of current pixel. Finally, the impulse
arbiter brings out the Result.

3. VIsi Implementation Of Eodt

EODT has low computational complexity and requires only two line buffers, so its cost of VLSI implementation is low.
For better timing performance, we adopt the pipelined architecture which can produce an output at every clock cycle. In
our implementation, the SRAM used to store the image luminance values is generated with the 0.18um TSMC/Artisan
memory compiler. According to the simulation, we found that the access time for SRAM is about 6 ns. Since the operation
of SRAM access belongs to the first pipeline stage of our design, we divide the remaining denoising steps into 6 pipeline
stages evenly to keep the propagation delay of each pipeline stage around 6 ns. The pseudo code and the RTL schematic
(Fig2) we obtained is given below

Pseudo code
for(i=0; i<row; i=i+1) /* input image size: row(height) x col(width) */

{
for(j=0; j<col; j=j+1)

| * Extreme Data Detector * /
Get W, the 3x3 mask centered on (i, j);
Find MINinW and MAXiIinW in W;
[ * the minimum and maximum values from the first W to current W * /

¢=0; [ * initial values * /

if ((fij = MINInW) or (fi; = MAXinW))

0=1; [ *Pij issuspected to be a noisy pixel */
if(p=0)

{

fij =fi

break; / * P;;is a noise-free pixel * /

}

B = b;b,bsbsbs = “000007; / * initial values * /

if ((fij.. = MINIinW) or (fij.. = MAXinW))

b.=1; / * Pij.1 is suspected to be a noisy pixel * /
if ((fijsx = MINInW) or (fij:1 = MAXiInW))

b,=1; [ * Pij+1 is suspected to be a noisy pixel */
if (fisrjr = MININW) or (fiiy 110 = MAXInW))

bs=1; / * Pis 1 is suspected to be a noisy pixel */
if ((fier; = MININW) or (fi,; = MAXInW))

bs=1; / * Pi.1 is suspected to be a noisy pixel */
if (fierjer = MININW) or (fisgjr = MAXINW))

bs=1; / * Pis1j+1 is suspected to be a noisy pixel * /

/ * Edge-Oriented Noise Filter * /

Use B to determine the chosen directions across P;; according to figure 4.;
if(B="11111")

fi,,— = (fi_lvj_“z xfi_lvj + fi_1,j+1)/4; / * no edge is considered * /

else

{

Find Dy, (the smallest directional difference among the chosen directions);
f”- = the mean of luminance values of the two pixels which own D,
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}
/* Impulse Arbiter */

if(ifi; - £l > To)

f_i,j = fi.j ; I * P;; is judged as a noisy pixel */
else
fij =fij; / * Pijis judged as a noise-free pixel *
}
}
dhagel Stage3
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Fig2. RTL Schematic of EODT

3.1 Extreme data Detector

The extreme data detector detects the minimum and maximum luminance values (MIN in W and MAX in W) in those
processed masks from the first one to the current one in the image. If a pixel is corrupted by the fixed value impulse noise,
its luminance value will jump to be the minimum or maximum value in gray scale. If (f ;;) is not equal to (MIN in W and
MAX in W) , we conclude that (P ;;)is a noise-free pixel and the following steps for de-noising (P i;) are skipped.

If fi; is equal to MINinW or MAXiInW, we set =1, check whether its five neighboring pixels are equal to the extreme data
and store the binary compared results into B.

3.2 Edge-oriented noise filter

To locate the edge existed in the current W, a simple edge catching technique which can be realized easily with VLSI
circuit is adopted. To decide the edge, we consider 12 directional differences, from D1toD2, as shown in fig 3. Only those
composed of noise free pixels are taken into account to avoid possible misdetection. If a bit in B is equal to 1, it means that
the pixel related to the binary flag is suspected to be a noisy pixel. Directions passing through the suspected pixels are
discarded to reduce misdetection. In each condition, at most four directions are chosen for low-cost hardware
implementation. If there appear over four directions, only four of them are chose according to the variation in angle.
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Fig3. 12 Directional difference of EODT
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B The Chosen B The Chosen Directions
Directions

00000 D>.Ds.Ds.Dio 10000 D>.Ds.Dg.Di>
00001 D3,D5.D3.Di0 10001 D;.D5.D3.D;52
00010 D>.Ds.Dy0,D12 10010 D>.D4.D3. D12
00011 D;.Ds.D3g.Dig 10011 D;.D6.D3.Ds2
00100 D>.Ds.D7.Dio 10100 D;.D>.Ds5.Dy
00101 D3.Ds.D7.Dig 10101 D;.Ds.Dy
00110 D».D4.Do.Dio 10110 D1.D2.Dy
00111 D;.Do.Dio 10111 Dy
01000 D>.Ds5.D3. D13 11000 D>.D5.Ds.Ds
01001 D3.D5.D7.D9 11001 D3.D5.D6.Ds
01010 D>.D6.D3.D11 11010 D>.D4.D6.Dg
01011 Ds.Ds. Do 11011 Ds.Dg
01100 D>.Ds5.Do. D13 11100 D;.D4.Ds.Dy
01101 D3.Ds5. Do 11101 D3.Ds. D4
01110 D>.D4.Do. Dy 11110 D>. Dy
01111 Do 11111 N/A

N/A — Not Awvailable
Tablel. Thirty two possible values of B and their corressponding directions.

Table 1 shows the mapping table between and the chosen directions adopted in the design. If Pij.1, Pij«1, Pisyja, Pisgjand
Pi.1j+1 are all suspected to be noisy pixels (B =“11111"), no edge can be processed, so fi; (the estimated value of P;)) is

equal to the weighted average of luminance values of three previously denoised pixels and calculated as fi,j = (fi_l,j_l +2x

fivi+ o)/,
The smallest directional difference implies that it has the strongest spatial relation with, and probably there exists an edge
in its direction. Hence, the mean of luminance values of the two pixels which possess the smallest directional difference is

treated as f ije

3.3 Impulse arbiter

Since the value of a pixel corrupted by the fixed-value impulse noise will jump to be the minimum/maximum value in gray
scale, we can conclude that if P;;is corrupted, fi; is equal MINinW or MAXinW. However, the conversion is not true. If f;;
isequal to MINinW or MAXinW, P;; may be corrupted or just in the region with the highest or lowest luminance.

In other words, a pixel whose value is MINinW or MAXinW might be identified as noisy pixel even if it is not corrupted.
To overcome this drawback, we add another condition to reduce the possibility of misdetection. If P;; is a noise free pixel

and the current mask has high spatial correlation, f;; should be close to fi_,- and [fj; - fi,j| is small. That is to say, P;; might
be a noise-free pixel value is MINinW or MAXinW if |f;; - J\"':i_,»| is small.

We measure [fj; - f ijl and compare it with a threshold to determine whether P;; is corrupted or not. The threshold, denoted

as T, is a predefined value. Obviously, the threshold affects the performance of proposed method.
A more appropriate threshold can achieve a better detection result. However, it is not easy to derive an optimal threshold
through analttic formulation. According to our experimental result, we set the threshold T as 20. If P;; is judged as a

corrupted pixel, the reconstructed luminance value f;; = fi,,- . The part of the scheduling of EODT is shown in Table 2.

Cycle Image | Repd | owpwol | ouwtputof | outpu of
In detecior | mose filie arbriien
L e [ ()| @ L Lo
2 | s | e | @ | £ £y
3 foa | £os | @, . L.
i | sogs | s | (1) s "
8 | hus | hies | @A £ .
& Jisign Jiis # ez (:"_3 A

7 fienn it P f..,,. (El

Table 2: Part of the scheduling of EODT
From Table 2 it is clear that one clock cycle is required to fetch the pixel from register bank, and three clock cycles are
required for extreme data detector and 2 clock cycles needed for edge oriented noise filter and finally impulse arbiter needs
one clock cycle to provide the result.
4, Simulation Results:
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Fig4: simulation results

If the current part of the image is corrupted by fixed value of impulse noise then the value will jump either to the minimum
or to the maximum in gray scale. So in our approach we are considering the minimum value pixel is a noisy pixel. For
example if the values of nine pixels of corrupted part of the image are 11_22 33 44 00_66_AA_88_77 then we assume 5"
pixel is noisy as shown in Fig 4. So now we will take the average values of its neighboring pixels. Here neighboring pixels
are having the values 44 and 66 (in hexadecimal) first these two pixels are added and then divided by 2. That is
66+44=AA, when AA divided by 2 will get 55. This new value will be restored in the place of corrupted pixel.

5. FUTURE WORK

In EODT we are using 12 directional differences and it’s quite difficult to understand and more time consuming. This
problem can be solved out by introducing new technology called Reduced EODT. This technique uses only 3 directional
differences and only 5 clock cycles are needed to complete the process. But due to only three directional differences the
image quality may not be as good as EODT

6. CONCLUSION

In this paper, an efficient removal of impulse noise using pipelined ADC is presented. The extensive experimental results
demonstrate that our design achieves excellent performance in terms of quantitative evaluation and visual quality, even the
noise ratio is as high as 90%. For real-time applications, a7-stage pipeline architecture for EODT is developed and
implemented. As the outcome demonstrated, EODT outperforms other chips with the lowest hardware cost. The
architectures work with monochromatic images, but they can be extended for working with RGB colour images and
videos.
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Abstract

WIMAX is Wireless Interoperability for Microwave
Access. It is a telecommunication technology that provides
wireless data over long distances in several ways, from
point-to-point links to full mobile cellular type access. The
main consideration of Mobile Wimax is to achieve
seamless handover such that there is no loss of data. In
Wimax both mobile station (MS) and base station (BS)
scans the neighbouring base stations for selecting the best
base station for a potential handover. Two types of
handovers in wimax are: Hard handover (break before
make) and Soft handover (make before break). To avoid
data loss during handover we have considered soft
handovers this research topic. We have proposed a
technique to select a base station for potential soft
handover in wimax. We have developed a base station
selection procedure that will optimize the soft handover
such that there is no data loss; handover decision is taken
quickly and thus improving overall handover performance.
We will compare the quality of service with hard handover
and soft handover. We have analysed the proposed
technique with an existing scheme for soft handover in
wimax with simulation results.

Keywords: Wimax, Topology, handover, QOS,
ubiquitous connectivity.

I.  Introduction

IEEE 802.16 standard defines the air interface for fixed
Broadband Wireless Access (BWA) systems to be used in
WMANSs (Wireless Metropolitan Area  Networks),
commonly referred to as Wimax

(Worldwide Interoperability for Microwave Access). The
original standard IEEE 802.16 does not support mobility
and for this purpose IEEE 802.16e-2005 was introduced. It
is also known as Mobile Wimax .It is the new mobile
version of the older Wimax specification known as IEEE
802.16e-2004 which is wireless but fixed, it lacks the
ability for user to move during data transmission. The main
purpose of Wimax is to provide users in rural areas with
high speed communications as an alternative to expensive
wired connections (e.g. cable or DSL). That is Wimax is
capable to provide high speed internet to last mile
connections. But this is not the only purpose of Wimax
systems. Mobile Wimax allows the user to move freely
during data transmission. The main consideration of
mobile Wimax is that there should be no data loss when

the moving user switches from one base station to another
i.e. during handover. Handover is procedure when a mobile
station changes the serving base station. The reason for
handover could be relatively low signal strength or work
load of base station.

Wimax is a state-of-the-art wireless technology
which utilizes adaptive modulation and coding, supports
single carrier (SC) and orthogonal frequency division
multiplexing techniques (OFDM) and several frequency
bands for different operation environments.

Il. Materials and methods

1.1 Handovers in Wimax
A special requirement of a mobile device is the ability to
change its serving base station if there exists another base
station with better signal strength in the reach of mobile
station (MS). Handover is a procedure that provides
continuous connection when a MS migrates from the air-
interface of one BS to another air-interface provided by
another BS without disturbing the existing connections.
Handovers are needed to support mobility.
For a handover to occur, one needs to have at least two
base stations : serving base station(SBS) and target base
station(TBS). The handover is generally considered as
change in serving base station but it does not necessarily
mean that the base station must be changed. In some cases
there may be different reasons why a handover might be
conducted:

» When the MS is moving away from the area covered
by one cell and enters the area covered by another cell
the connection is transferred to the second cell in order
to avoid data loss when the MS gets outside the range
of the first cell;

» When the capacity for connections of a given cell is
used up, the new connection which is located in an
area overlapped by another cell, is transferred to that
cell in order to free-up some capacity in the first cell
for other users, who can only be connected to that cell;

» When the channel used by the MS becomes interfered
with by another MS using the same channel in a
different cell, the call is transferred to a different
channel in the same cell or to a different channel in
another cell in order to avoid the interference;

» Signal strength is not enough for maintaining proper
connection.
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Behaviour of MS changes, for example in case of fast
moving MS suddenly stopping; the large cell size can be
adjusted by a small size cell with better capacity.

In CDMA networks a soft handover may be induced in
order to reduce the interference to a smaller neighbouring
cell due to the "near-far" effect even when the phone still
has an excellent connection to its current cell;

1.1.1 Stages of Handover procedure:
Call restriction

Handover decision/initiation
Synchronization

Termination of service

Types of handovers

There are two types of handovers used in cellular network
systems: hard handover and soft handover

Hard handover

The hard handover is used when the communication
channel is released first and the new channel is acquired
later from the neighbouring cell. For real-time users it
means a short disconnection of communication. Thus,
there is a service interruption when the handover occurs
reducing the quality of service.

<z ?

1.2.1 Methods of Soft Handovers in Wimax

I Macro Diversity Handover (MDHO)

The MDHO supported by MS and by BS, the “Diversity
Set” is maintained by MS and BS. The Diversity Set is a
list of the BSs, which are involved in the handover
procedure. The Diversity Set is maintained by the MS and
BS and it is updated via MAC (Medium Access Control)
management messages. A sending of these messages is
usually based on the long-term CINR (Carrier to Noise
plus Interface Ratio) of BSs and depends on two
thresholds: Add Threshold and Delete Threshold.
Threshold values are broadcasted in the DCD (Downlink
Channel Descriptor) message. The Diversity Set is defined
for each MS in the network. The MS continuously
monitors the BSs in the Diversity Set and defines an
“Anchor BS”. The Anchor BS is one of the BSs from
Diversity Set in MDHO. The MS is synchronized and
registered to the Anchor BS, further performs ranging and
monitors the downlink channel for control information.
The MS communicates (including user traffic) with
Anchor BS and Active BSs in the Diversity Set[1]

Meighbor BS h = . —
A = Active BS
o
" A 4 £
Active BS
erve £ Meighbor BS

UL and DL comm

Only signal level measurement
Include Traffic ¥ =ig

Mo traffic

Il.  Fast Base Station Switching (FBSS)

We are considering fast base station switching technique.
In this method a diversity set is maintained for each mobile
station. The serving base station and mobile station
monitors the neighbouring base stations that can be added
in diversity set. Diversity set is maintained by both mobile
station and serving base station. Diversity set is collection
of base stations that can chosen as target base station for a
handover. Handover decision can be taken by mobile
station, base station or base station controller depending
upon the implementation.

Neighbor BS ED

Active BS

Meighbor BES

Actve BS

Anchor BS

UL and DL comm.

iy signal level measurement
Include Traffic v sig

- — Mo traffic
Data are transmitted and received
but not procesded in BS (MS)

Modification in Efficient FBSS technique

In the proposed technique, we are trying to modify the
FBSS procedure to optimize target base station selection
for soft handovers in wimax. We have introduced monitor
base station which is selected from diversity set of mobile
station. The function of monitor base station (MBS) is to
communicate with mobile station and maintain the
database of potential target base stations for a handover for
mobile station. Another advantage of MBS is that
whenever ABS fails, mobile station can start data
communication with MBS without any loss of data by
sending register message.

The mobile station sends its current location to MBS and
according to history of mobile station movement and its
current location, MBS sorts the TBS’s having maximum
div parameter.

Div=s/w-d

S= received signal strength

w= work load

d= distance between mobile station and base station

d=V (x; — %) + (ys¥i)’

where (s, ys) are coordinates of mobile station and (xi , yi
) are coordinates of i’th base station where i=1,2,3.... N

N = total number of base station in diversity set

s= (k*st)/d

Where st= transmitted signal strength

k= other factors affecting signal (interference)
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The MBS scans the neighbouring base stations and
calculates div parameter for each base station. Then MBS
sorts the BS’s in diversity set using sorting algorithm in
descending order such that the BS having maximum value
of div is on the top of diversity set.

Selection of MBS

When a mobile station gets registered to a Serving Base
Station (SBS), it sends scan_req message to SBS, it
responds to this message by sending the data of its
neighboring base stations through scan_rsp message.
With this data the mobile station will choose the MBS
having maximum value of div parameter. That is mobile
station will communicate with best suited target base
station so at any point if SBS goes down, the mobile
station can easily switch to MBS. As the mobile station
is moving continuously the diversity set is required to
updated according to current location of mobile station.

If the div value of MBS goes below the threshold value.
It will send the stored information to SBS and SBS will
select new MBS the mobile station. The Serving Base
Station (SBS) periodically broadcasts Neighbor
Advertisement (NBR_ADV) message that contains
network topology information or channel information of
available neighbouring base stations. The mobile station
sends

(SCN_REQ) message to the serving base station to scan
the neighbouring base station according to the current
location (div) of mobile station. The serving base station
responds to SCN_REQ message by sending the
information of neighboring base station as per the
calculation, the base station with maximum value of div
parameter is selected as monitor base station.

Whenever mobile station requires a handover, it sends
HO_INIT

(Handover Initiation) message to monitor base station that
sends the information of target base station to mobile
station. The mobile station synchronizes the downlink and
uplink frequencies with target base station. The mobile
station can now start the data communication with target
base station

I1l.  Simulation and Result

The proposed technique is implemented in NS-2.34
Simulator in Linux environment. We have modified ns-
2.34 by adding mac802.16-e layer to it for supporting
Wimax. The wimax.tcl file is coded on c++, when
executed it generates a .nam file which can be viewed in
Network Animator tool of ns2 simulator.

Parameters Used

Packet size : 1500 bytes

Time interval of data sent : 6 ms
Total Number of nodes : 3

Number of Base Station : 2
Physical layer : 802.11
Data link layer : 802.16-¢
Step 1

Fig. shows 3 nodes used in simulation of base station
selection procedure for soft handover. Here node 1 is
mobile station and all the other nodes are base
stations. The simulation shows the handover
procedure as mobile station changes its position

1B Kovsctins Paces syten @8 w20 5310
- TER

3 [ roogéoral | & [computer W s akvon | 3 bn 0 nom cons_ [ e s I = | ™
Fig Nam file for soft handover
Step 2

Above figure shows the ranging between node 0 and node
1. The node O acts as serving base station for mobile
station (node 1). The node 1 starts data communication
with node 0. As the mobile station moves, its distance from
serving base station increases and the mobile station looks
for another base station for soft handover ie. Target Base
Station. The below figure shows handover when the
mobile station connects with target base station. Node 2 is
tgrget base station.

[= \mi ins-allinone-3.34/ns-2.34 Wik axHard.

26, 551 am o
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Fig Signaling with serving base station

Step 3

First result is comparison between the fast base station
switching handover and our proposed technique. It shows
that using the proposed technique the performance of soft
handover is improved.
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IV.  Conclusion:

We simulated the more realistic handover in the mobile
WIMAX using NS-2 with WiMAX and mobility modules.
The goal of this simulation is to find out the relationship
between the handover latency and the velocity of mobile
station. It can be seen that the current handover mechanics
used in the NS-2 module meets the requirement of
seamless handover in mobile WiMAX when the mobile
station travel at the speed of 20 m/s. Although, using link-
going down mechanism will dramatically reduce the
handover latency, it is still a challenge to achieve the full
mobility: up to 120 km/h, handover latency of less than 50
ms with an associated packet loss that is less than 1
percent.

V.  Future scope:

As extension to this research work, two topics for future
research investigations are suggested. Since there is a trade
off between handover threshold and margin, an adaptive
threshold window could be used to balance the load of base
station and the QoS of the mobile.Also, the current work is
restricted to hard handover only. Possibilities of extending
this work to macro diversity and fast base station switching
can be worthy of an investigation. Although these are soft
handover techniques and currently optional in the WiMAX

standard, the BS selection procedure based on location
predication algorithms and current load factors of the target
BSs give an alternative way of deciding the target BS.
Further, reducing the number of handovers is highly
desirable from a system perspective.
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Abstract

Ducts are closed path used for conveying air, Flue gas, Material, ash and etc from one system to another, in the power
plant and in the industries. Ducts are routed to long distances, having abrupt change in direction and cross section which
requires proper design for preventing the energy losses. Elbows are used for changing the direction of flow to 90°.Due
to this abrupt change, eddies, Recirculation zones are formed. These Eddies having energy gradients, which produces
thrust and in turn Vibration to the duct wall. Eddies Should be broken by stream lining the flow before taking any
branching from the main duct. But in some ducting system either in power plant or Industrial, due to constraints Elbow
duct itself is to be branched out. This paper presents dampening flow induced vibration, by analyzing the various
arrangements using computational Fluid dynamic software Gambit-Fluent.

Keywords- Flow Induced Vibration, Flow Recirculation, Eddy, Sharp Elbow Branching

1. Introduction

Elbow ducts are used pre dominantly in the ducting system for diverting the flow to 90°. Guidelines is to be followed
for avoiding pressure drop, recirculation etc in the design of elbow. Three Dimensional Model of a typical ducting is
shown in Fig 1. This ducting having sharp elbow, but as per design guidelines, guide vanes are to be used to streamline
the flow at the elbow. Since branching is done at sharp elbow, Guide vanes could not be used. So the duct system
becomes sharp 90° Elbow with branching at the elbow itself. The flow inside this ducting system is quite complicated
and its difficult to predict the flow in this system by analytical methods. The flow pattern inside this arrangement can
be visualised by using computational fluid dynamic software Gambit- Fluent.

Grid is formed representing Flow field by using elements connected at the nodes using elements in the Gambit.
The grid is then exported to Fluent , where the Boundary condition is applied and Solved. The Fluent have inviscid,
Laminat, Spalart Almaras(l equation), K-epsilon(2 equation), K omega( 2 Equation), Reynolds stress( 7
Equation),Detached Eddy simulation and Large eddy simulation for modeling the Viscous flow

The K-epsilon model is one of the most common turbulence models, although it just doesn't perform well in
cases of large adverse pressure gradients. It is atwo equation model that means, it includes two extra transport
equations to represent the turbulent properties of the flow. This allows a two equation model to account for history
effects like convection and diffusion of turbulent energy. The first transported variable is turbulent kinetic energy, K.
The second transported variable in this case is the turbulent dissipation,€ . It is the variable that determines the scale of
the turbulence, whereas the first variable, K, determines the energy in the turbulence.

There are two major formulations of K-epsilon models that of Launder and Sharma is typically called the
"Standard” K-epsilon Model. The original impetus for the K-epsilon model was to improve the mixing-length model, as
well as to find an alternative to algebraically prescribing turbulent length scales in moderate to high complexity
flows.K-epsilon model has been shown to be useful for free-shear layer flows with relatively small pressure gradients.
Similarly, for wall-bounded and internal flows, the model gives good results only in cases where mean pressure
gradients are small; accuracy has been shown experimentally to be reduced for flows containing large adverse pressure
gradients. The equation for the K-epsilon model is in built in fluent software itself.

2. Modified System

A\

.III il %xg

Fig.1 Three Dimensional Model (Base Duct, With Vertical Divider, With Horizontal Divider, With Distributor)

Guide Vanes are used for streamlining the flow at sharp 90° elbows. Since there is a branch in elbow itself,

Guide vanes cannot be provided. Hence for streamlining the flow three options Vertical Divider, Horizontal Divider,
Distributor are considered.
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Vertical divider is placed parallel to the vertical axis, spaced equally by dividing the flow volume by fourth.
Vertical divider is located 200 mm minimum away from the cavity. Horizontal divider is placed parallel to the
Horizontal axis, spaced equally by dividing the flow volume by fourth. Horizontal divider is located 200 mm minimum
away from the cavity. Both horizontal and vertical divider does not affect flow volume much since thickness face only
opposes the flow. Distributor is located and staggered to vertical axis as in Figure. Distributor obstructs flow volume
unlike in horizontal and vertical divider. Distributor also placed by maintaining 200 mm gap minimum from the cavity.

3. Results and Discussion
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Pressure gradients as in Fig.2 creates eddies. The energy in eddies creates vibration on the duct wall.
Horizontal Divider breaks the eddies to some extend as the velocity gradient decreases. Even Though vertical divider
breaks the eddies to 90 percent as in Fig 5, there exist some low pressure zone. But in Distributor model the pressure
distribution is uniform at the vibrating Zone as in Fig.5
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The Velocity plot in the base model (Fig.6) illustrates recirculation zones (Velocity gradient at the section) in
the vibrating zone. Horizontal Divider avoids recirculation zones only at few locations. Even though vertical divider
avoids recirculation zones, Velocity becomes minimal at sharp corner. In Distributor plate velocity becomes maximum
at Distributor section, and stream lined in further zones.

4. Conclusion:

Three Dimensional Computational Fluid Dynamic analysis of Base Ducting, Modified horizontal Divider with
base duct, Vertical divider with base duct, Distributor plate with Base duct was done using Gambit-Fluent for the
turbulent intensity level of five, Ten, Fifteen and Twenty percent . From the analysis it is seen that Distributor plate
breaks eddies and avoid recirculation zones. This pattern is repeated for all the turbulent intensity level of Five percent,
Ten percent, Fifteen percent and Twenty percent. Further Distributor plate requires minimum material, easy to attach to
the existing system. Hence Distributor plate model is selected.
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Location Aware Routing in Intermittently Connected MANETS
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Abstract

Existing mobile ad hoc routing protocols like AODV, DSR and GPSR allow nodes to communicate with one another with
an assumption that there exists a connected path from source to destination. Due to limited transmission range, power
limitations, mobility of nodes, and the wide physical conditions over which ad hoc networks must be deployed; in some
scenarios it is likely that this assumption is invalid leading to intermittent connectivity and absence of end-to-end
connections. In this work, we propose a geographical routing algorithm called location-aware routing for delay-tolerant
networks (LAROD), enhanced with a location service, location dissemination service (LoDiS), which together are shown to
suit an intermittently connected MANET (IC-MANET). LAROD uses a beaconless strategy combined with a position-
based routing for forwarding the packets resulting in less overhead. LoDiS maintains a local database of node locations,
which is updated using broadcast gossip combined with routing overhearing.

Keywords— Delay-tolerant networks, location service, mobile ad hoc networks (MANETS), routing protocols,
intermittent connectivity.

I. INTRODUCTION

Intermittently connected mobile ad hoc networks (IC-MANET) are wireless networks where the nodes do not form a
completely connected network. Instead, they will form connected partitions that changes their topology often. This kind of
intermittent connectivity may happen when the network is quite sparse, in which case it can be viewed as a set of
disconnected, time-varying clusters of nodes. Intermittently connected mobile ad hoc networks is a type of Delay Tolerant
Networks (DTN) [1], that is, networks were incurred delays can be very large and unpredictable. There are many real
networks that fall into this category. Examples include disaster scenarios and military operations, wildlife tracking and
habitat monitoring sensor networks (IPN) etc.

Since in the IC-MANET model there may not exist an end-to-end path between a source and a destination, existing ad-
hoc network routing protocols, such as GPSR, DSR, AODV etc., would fail. To overcome the disconnected nature of IC-
MANETS and to successfully route the packets under such conditions, a store-carry forward technique is used. Mobility can
be exploited when wireless nodes cannot forward the packet.

In this paper we present a geographical routing protocol called Location Aware Routing for Opportunistic Delay-
Tolerant networks (LAROD) which relies on position information of the nodes. LAROD is a beaconless protocol that
greedily forwards packets towards the destination. When greedy forwarding is not possible a packet is temporarily stored
by the current custodian until a suitable forwarding node comes up. Routing of packets toward the geographical location
has shown to work well in IC-MANETS.

Clearly, a geographical routing protocol needs to be supplemented by a location service [2] that can provide the current
physical location of the destination node for a packet. A location service can range from simple flooding-based services to
hierarchical services. There have been many suggestions on how a location service can be provided in MANETS, but there
have been no suggestions on how this service can be provided in an IC-MANET or DTN setting. The location
dissemination service (LoDiS) is the first location service for IC-MANETs which disseminates node locations in the
network using a Brownian gossip technique.

In the next section we go over some existing routing algorithms for IC-MANETSs and location services. Section Il
presents LAROD and LoDiS protocol. Section 1V, presents our evaluation of LAROD with LoDiS and compare the results
with spray and wait. Finally in section V we end the paper with some conclusions and ideas on future work.

1. BACKGROUND AND RELATED WORK

Proposals on how we can route packets in fully connected MANETS have been studied to a great extent. In the last
decade, this interest has broadened into networks with intermittent connectivity. In this section, we give an overview of IC-
MANET routing and location services.

A. Routing in IC-MANET

In a wireless mobile ad hoc network where an end-to-end path can never be assumed to exist between any two nodes,
mobility can be used to bridge the partitions. When there is no suitable forwarding node, a routing node can choose to
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temporarily store a packet until node mobility presents a suitable forwarding node. This routing principle is called store—
carry—forward.

The design of an IC-MANET routing protocol depends on the amount of contact information available with the node.
The mobility of the nodes will constantly change the network topology and that nodes constantly come in contact with new
nodes and leave the communication range of others. Node contacts can be classified based on their predictability into
scheduled, predicted and opportunistic contacts. In scheduled contacts, the nodes know when they will be able to
communicate with a specific node. In predicted contacts, nodes can estimate likely meeting times or meeting frequencies
with specific nodes. If no such contact information is available with node then the contacts are opportunistic. LAROD
neither requires scheduled contacts nor predicted contacts and is thus well suited for networks with opportunistic contacts.

Routing in IC-MANETS with opportunistic contacts is challenging since contact information is not known in advance.
Three simple location unaware routing protocols for this environment are Randomized Routing, Epidemic Routing and
Spray and Wait. Randomized Routing [3] is a single copy routing scheme in which a packet randomly moves around the
network until it reaches the destination. Epidemic routing [6] extends the concept of flooding in IC-MANETS where every
node in the network receives a copy of the packet. Spray and Wait [5] routing protocol “sprays” a limited number of copies
into the network, and then “waits” until one of these nodes meets the destination.

If nodes are location-aware, then the relative position of the nodes can be used to make the forwarding decision. This is
a property used by LAROD. In addition to LAROD there are two other delay-tolerant geographical routing protocols
published. These protocols are motion vector (MoVe) and GeoDTN+Nav. Both these protocols are used in vehicular ad hoc
networks (VANETS) and assume the destination to be static.

Most of the proposed MANET routing protocols transfer packets between nodes in a unicast transfer mode and thus
does not exploit the broadcast nature of wireless transmissions. Opportunistic routing (OR) [8] fully embraces the broadcast
nature of wireless medium and thus an optimal route is constructed between the source and the destination by selecting the
“best” next forwarder. One way of selecting the best forwarder is by geographical selection that is the selection depends on
closeness to the destination. This approach is used in contention-based forwarding (CBF) [11] and beaconless routing
(BLR) [10]. LAROD is built on these principles and extends them to meet the requirements of an IC-MANET.

B. Location Services

A geographical routing protocol must be complemented by a location service that can provide position information for
all potential destinations. In this section, we will give an overview of the location services [2] used in MANETS and
discuss why most of them are not directly applicable to an IC-MANET.

Fig 1 shows taxonomy of the location services. At the top level, location services can be divided into flooding-based and
rendezvous-based or mapping-based approaches. A major difference between the flooding-based location services and the
mapping-based services lies with the number of nodes that act as location servers.

In the flooding-based services, all nodes in the network act

Location services

Flooding- based Mapping-based
| Proactive || Reactive | Quorum- Hashing-
based bhased
| Hierarchical | | Flat |

Fig. 1 Taxonomy of location services

as location servers. In the mapping-based services, only a subset of the nodes in the network act as location servers and the
location queries must be routed to one of these location servers.

In a mapping-based location service, the node that needs the location information of the destination node sends the
request to one of the node that act as location servers. In a delay-tolerant perspective, this case will significantly delay the
time until a message can be sent toward its destination due to the transport time for a location request and its response.

In the flooding-based services, the location information is located in the source node itself so there is no delay for
reaching the location service, but the time to acquire the location information differs between proactive and reactive
location services. A reactive location service tries to obtain the destination position information only when needed. If the
required information is not available in the local cache, then the location server broadcasts a location query over the
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network. Due to the disconnected nature of the network, the reactive location services will result in delays as for the
mapping-based location services. To limit the cost of a location request the location service uses a Brownian gossip [13]
technique. In Brownian gossiping, nodes exchange information on previous encounters when two nodes meet. This
information can be used to guide a location request toward the destination node’s position.

In the proactive location service, each node periodically distributes its location information to other nodes in the network,
which means that location information is immediately available when needed in the source node. Examples of proactive
location services are: 1) the DREAM location service (DLS) [9] and 2) the simple location service (SLS) [9]. In DLS, a
node broadcasts its location to nearby nodes at a given rate and to nodes far away at a lower rate. The rates depend on a
node’s speed. In SLS, location data are only exchanged between neighbors. This exchanging of location tables between
neighbors keeps the communication local while permitting the location data to be distributed globally in the system. In both
DLS and SLS, if the required location data are not available in the source node, they inquire a node location by
broadcasting a request. As previously discussed, these systemwide broadcasts are problematic in an IC-MANET.

In order to minimize routing delays in an IC-MANET, all nodes must have a location service that has location data for all
other nodes in the network. Due to the disconnected nature of IC-MANETS, this information provided by the location
service might be old for some nodes. Even such inaccurate data can be used to route the packets successfully with a proper
design of the routing protocol. LoDiS is based on SLS and modify the concept as required to meet the demands of an IC-
MANET environment.

1. LOCATION AWARE ROUTING

This section describes the IC-MANET geographical routing protocol LAROD [4], followed by a description of the I1C-
MANET location service LoDiS.

A. LAROD

LAROD is a geographical routing protocol for IC-MANETS that use greedy packet forwarding when possible. When
greedy forwarding is not possible, the node that currently holds the packet (the custodian) waits until node mobility makes
it possible to resume greedy forwarding. It is a beaconless protocol that combines geographical routing with the store—
carry—forward principle.

A custodian forwards a message toward the destination by simply broadcasting it. All nodes within a predefined

forwarding area are called tentative custodians and are eligible to forward the packet. All tentative custodians set a delay
timer td specific for each node, and the node whose delay timer expires first is selected as the new custodian. The new
custodian forwards the message in the same manner as the previous custodian. The old custodian that forwarded the
message and other tentative custodians will overhear this broadcast and conclude that a new node has taken over custody of
the packet. If the current custodian does not overhear any such broadcast within an interval of tr (rebroadcast time), it
repeats the broadcast of the message until a new custodian becomes available due to node mobility.
It is also possible that all nodes in the forwarding area may not overhear the transmission made by the new custodian,
thereby producing packet duplicates. This case will not only increase the load in the system but results in exploration of
multiple paths toward the destination. When the paths of two copies cross, only one copy will continue to be forwarded.
When the time to live tTTL for a packet, which is expressed as duration, expires, a packet is deleted by its custodian. This is
done to prevent a packet from indefinitely trying to find a path to its destination.

9 QO O

Sector (a) PReuleaux(b)  Circle(c) Progress (d)

k!

Fig 2 LAROD forwarding areas
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Source node at data packet generation
Get location data for destination from location service
Broadcast data packet
Set up the timer for rebroadcast to tr

Destination node at data packet reception
If the packet is received for the first time
Deliver data packet to application
Broadcast ack packet
Else
Broadcast ack packet

All intermediate (non-destination) nodes at data packet
reception
Update location service with location information of the
data packet
//Packet has been received by the destination
If an ack has been received for the packet
Broadcast ack packet
/[The node is a tentative custodian
If the node is the forwarding area
If the node has an active copy of the packet
Set up timer for rebroadcast to td
Else
Do nothing
Else
Remove active copy of the packet if it has one

At ack packet reception
Update location service with location information of the
ack packet
If the node has an active copy of the packet
Broadcast ack packet
Remove data packet
Else
Do nothing

When a data packet rebroadcasting timer expires

If the packet’s TTL has expired
Remove packet

Else
Update data packet’s location information with
location server data
Broadcast data packet
Set up the timer for rebroadcast to tr

Fig 3 LAROD pseudo code

The forwarding area can have many shapes as shown in fig 2. Examples of shapes include a 60- circle sector, a
Reuleaux, triangle, or a circle [Fig. 2(a)—(c)]. The longest distance between two points within these shapes must be the
assumed radio range. If we want to maximize the probability of determining a new custodian, then the forwarding area
should include all nodes that guarantee progress toward the destination [Fig. 2(d)]. In this paper, we have chosen progress
forwarding area.
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When a packet has been received by the destination, it sends an acknowledgement packet (ack) to stop further
transmission of a packet by custodians and tentative custodians. All nodes that hear an acknowledgement will store the
acknowledgement information until the packet times out. If a node receives a packet for which it previously has received an
acknowledgement, then it broadcasts an acknowledgement packet to stop further transmission of the packet.

LAROD inquires the location service at each packet hop to overcome the inaccuracies of an IC-MANET location
service, and if more recent position data are available, then the routed packet is updated. In this way, the location data is
incrementally updated with accurate data as the packet approaches the destination. To still improve the quality of the
location data in the location service, LAROD routing protocol provides it with the location data available in received
packets. Fig. 3 shows the pseudocode for LAROD routing protocol.

B. LoDiS

Due to the network partitioning of an IC-MANET environment, the information exchanged between the nodes can be
delayed, which means that any time-dependent information that is received is more or less inaccurate. This indicates that
any location service in an IC-MANET will generally provide inaccurate location data. This may be due to the time taken
for a location update to reach the location server and/or the time taken for a location request to be answered by a location
service. To avoid such delays, in LoDiS, every node acts as a location server, and location updates are made by data
exchanges as nodes encounter each other. The reason for treating all nodes as location servers is to avoid delaying the
packet at the source node.

When the routing protocol requests a location from the location service, LoDiS, the location data provided by
LoDiS will be wrong due to the mobility of the nodes, but if the provided location points the data packet in the approximate
right direction, it should be possible to use it as an initial estimate. To limit the location error, the geographical routing
protocol should update the packet’s location information for each node that the packet traverses. This is carried out by
inquiring the node’s local location server whether it has more accurate location information for the destination. This is
based on the fact that nodes closer to the destination should have correct information on the destination’s location. Thus the
accuracy of the destination location is incrementally increased.

LoDiS is built on the conceptual solution used by SLS. A LoDiS location server periodically broadcasts the
information it has in its location table. Any node receiving this broadcast compares the information with the one it has, and
the most recent information will be propagated when that node makes its LoDiS broadcast. In this way, the location
information is distributed throughout the network. In addition to this

Broadcast location data at a set interval
Select location data vector with elements(node, location,
timestamp)
Broadcast location data

When a LoDiS broadcast is received
If the received location data is more recent
Update the entry in the LoDiS server

When the location data is received from the routing protocol
If the data received is more recent
Update the entry in the LoDiS server

Fig 4 LoDiS pseudocode

routing protocol. The geographical routing protocol provides the location service with location information present in  the
packet that it routes, which helps to improve the data in the location service. The pseudocode for LoDiS is shown in Fig.4.

V. EVALUATION

In this section, the results from the evaluations of LAROD-LoDiS are shown. The routing protocols have been evaluated
in the network simulator ns-2. The LAROD-LoDiS scheme is compared with an efficient delay-tolerant routing algorithm
called spray and wait and is shown to have a competitive edge, both in terms of delivery ratio and overhead.

Delivery ratio and effort required for each generated data packet (overhead) are the two main evaluation metrics
used. The delivery ratio determines the quality of service as perceived by the user or application and it is the most
important evaluation criterion. The effort will be measured as the number of transmissions performed per generated data
packet.

IJCER | July-August 2012 | Vol. 2 | Issue No.4 |1005-1011 Page 1009



Sadhana V, Ishthaq Ahmed K /International Journal Of Computational Engineering Research
/ 1ssn: 2250-3005

Comparing the delivery ratio and overhead of LAROD-LoDiS with spray and wait, a leading nongeographic delay
tolerant routing scheme, we see that the benefit of using geographical information and active forwarding is very high (see
Figs. 5-8). Fig. 5 shows the impact of the packet lifetime on the delivery ratio. As shown, both routing protocols benefit
from having more time to find a path from the source to the destination. The performance of LAROD is high compared to
spray and wait because spray and wait mainly uses node mobility to forward packets, whereas LAROD actively forwards
the packet through peers toward the destination. Due to frequent node encounters, the protocols that actively forward the
packets outperform protocols that rely on node mobility. As shown in fig. 6, the overhead for spray and wait is about
double that of LAROD-LoDiS. Overhead in spray and wait are due to the beacons and the query and response packets, i.e.,
packets not present in LAROD-LoDiS.

Comparing the two routing protocols with respect to varying node densities, we can make some interesting observations.
For both routing protocols, the delivery ratio improves with increased node density (see Fig. 7). Looking at

\\
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Fig 5 Delivery Ratio for different packet life times
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the overhead in Fig. 8, we observe that the overhead for LAROD-LoD:IS is less compared to spray and wait.

V. CONCLUSION

Geographical routing protocols works efficiently in MANETSs and IC-MANETS due to the availability of node location
information. One major criterion for a geographical routing protocol is a well-performing location service. The location
service provides the location information of the destination to route a packet toward.

This paper has shown that, by continuous updation of packet‘s location information, geographical routing in I1C-
MANETS is possible. The location service (LoDiS) has then been integrated with a routing protocol (LAROD) and
thoroughly studied in comparison with a high-performance baseline.

Further studies can be done on different location services for MANETSs and IC-MANETSs. Performance metrics
can be evaluated for LAROD-LoDiS based on the location service chosen.

LAROD-LoDiS routing algorithm handles intermittent connectivity but it is not suitable for systems with varying
density (sparse and dense areas). For sparse systems, distribution of location information takes much time. For very large
systems with thousands of nodes, the difficulty will be to distribute the location information to all the nodes in the system.
The transfer of location information in such dense systems consumes much bandwidth of the network. In such scenarios,
one can probably employ the density based techniques to overcome the density variation problem. The basic idea behind
this technique is to detect the density of the network and defining the broadcast rate based on density.
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Abstract

While an increasing number of technologists want to develop humanitarian technologists, most projects suffer from
mismatched expectations between the technologist and target community. There are methods to promote “correct”
community engagement, but the majority of humanitarian technologists do not have the time or resources to learn relevant
social science theory and practice. From practical experience and research, we suggest five strategies and corresponding
tactics to help address this problem.

Keywords-humanitarian technology, community development

l. INTRODUCTION: HOW THE CHASM IS CREATED

Although humanitarian technologies often support particular traditional development sectors such as agriculture or health,
the communities with whom we work do not self-arrange in this manner. People do not live in sectors. This simple
statement helps explain decades of development inefficiencies, competing efforts, and gaps in services and programs. With
the best of intentions, humanitarian technologists continue to perpetuate myopic development initiatives. Contradictions
underlie both engineering as a discipline and humanitarianism as a goal. The developing world is littered with the vestiges
of failed technology-for-development projects. Communities are increasingly skeptical of visitors who over-promise, under
deliver, and rarely return. People in the developing world are tired of being research subjects.

There is a growing awareness of the ubiquity of failure in humanitarian technology. FailFaires are becoming must-attend
events where we admonish ourselves for our short-sightedness, and praise ourselves for acknowledging suboptimal
outcomes [1]. Exposés on the downsides of the “Playpump” [2] and the hyperbole of Three Cups of Tea [3] are intended to
keep us honest as practitioners, as are EWB Canada’s excellent Failure Report [4]. Recent efforts have attempted to
develop a taxonomy of technology failure [5]. Three errant assumptions continue to lead many NGO and academic efforts
toward failures, and many developing communities to a rejection of technology as a viable development strategy.
Communities have gone so far as to tell their well-meaning humanitarian technology visitors to never return.

1. THE THREE BAD ASSUMPTIONS

A. Because a community did not have a certain technology before, the community will certainly be better off now that the
project has been implemented.

The thinking (perhaps reasonable to us) is that “they had nothing of this sort, and now they at least have something that has
to be better than nothing.” Creating and deploying a novel technology may feel like it will inevitably move the
development needle — until we see that the project does not actually meet a real community need, is deemed useless or
cumbersome by community, or worse, exacerbates or introduces discord in the community.

B. The quality bar for humanitarian technologies is low.

While it is of course necessary to consider sustainability concerns such as local sources of materials and the capacity of the
community to maintain the technology, simple design does not mean poor design. Time is the enemy of quality of projects
for development projects. A student or team that only has Spring Break to visit a field site and install a working prototype
is likely to cut corners to meet a deadline. In mature markets, this is forgivable, even standard operating procedure — we
like to alpha- and beta-test new technologies; we understand that the software will have service packs and fixes after its
release. But prototypes and early adopters have no place in humanitarian technology. When it comes to field deployment,
testing should not happen in communities where livelihoods are at stake. It is usually wrong to offer a community a “proof
of concept” technology that we would not offer paying customers in the developed world.

C. Install and forget works in development.

Very few development efforts make a truly long-term commitment to the communities they seek to serve. We have yet to
visit a community anywhere in the developing world that does not have a story about an NGO or student group that
promised to come back and never did. We know the value of long-term relationships with communities, and no one wants
to tell community members that they will not likely return, We often justify not returning because we have left the
community with a technology — something they didn’t have before. After all, we have done the important part of the job,
which is the project itself. Perhaps we have even left some training and repair manuals and some spare parts. Anything
beyond that is simply relationship building and PR. There are two flaws with this thinking. First, is a community loses its
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trust in our intentions; any future work is a non-started. Second, our primary goal is to actually improve the quality of
someone’s life. We should know if that goal is realized, and if not, we need to understand why not. Answering these
questions requires an actual sustained presence in the community.

1. TECHNOLOGY VS. SOCIAL SCIENCE

Many organizations have created frameworks, checklists and top ten lists to ensure the soundness and credibility of their
development projects. We point our students to the growing “mea culpa” literature and step them through such resources as
BRIDGES.org’s “Real Access / Real Impact criteria” and “12 Habits of Highly Effective Development Initiatives” [6].
These resources are unequivocally useful for class discussions and have unguestionable value. They remind us of the UN
Millennium Development Goals themselves -- who could be against universal education and health [7]? Our students
emphatically nod: of course they will do their research on the area; of course they will conduct community assessments. Of
course they will be participatory, because we have said over and over again that community participation is the key to
project success. What we fail to teach them, however, is that these activities are hard, time-consuming, and often lead to
conflicting information.

It is unrealistic to expect to turn technologies and engineers into development experts and social scientists with a little in-
class instruction. It is similarly unrealistic to teach social scientists to be computer scientists and engineers in a semester.
Yet humanitarian technology initiatives require expertise — real expertise — in both fields.

We share an enthusiasm for the potential of technology to help address the complex challenges associated with
development. Too often, however, we lead with the technology, focusing on our understanding of the solutions before we
really understand the problem. Understanding a community’s needs (and its priorities) is essential, but such assessment
takes both time and expertise. We should expect to spend a lot of time listening to community members (especially
dissenting voices), and, where appropriate, we should seek out colleagues whose knowledge and experience compliments
our own.

With that focus in mind, we offer five principles that have helped us work successfully with communities. These
suggestions represent practical advice that, in our experience, has helped obtain community participation, and the
perception of projects as successful by both practitioners and community members.

IV. THE FIVE PRINCIPLES

These five principles have guided our work for several years. They have contributed to productive and participatory
community engagement. These ideas are neither surprising nor unique, but they have helped the authors (a social scientist
and a computer scientist) communicate honestly with each other and with the communities with whom we have worked. We
believe the use of these principles lends to an engagement strategy that has a higher potential for success.

A. The community matters — your ideas don’t

We are in the field of humanitarian technology because we are moved to action against inequity. We develop our foci around
certain problem and community types — a region, a disease, a cause. Often, this agenda runs up against conflicting
community perceptions. A humanitarian team focused on malaria reduction is in for a surprise when the community does not
place malaria as its top priority. If the community identifies lack of education as its most pressing concern, this presents an
option to link malaria reduction with school absence, likely requiring a shift in project design. Trying to convince a
community that our priorities should be theirs is counterproductive at best.

There are many development anecdotes that describe the best of intentions gone wrong -- a community health post built
upon land that no one in the community will walk on because of its bloody history, the well that is build closer to town -- to
the dismay of women who now no longer get to enjoy their only time to chat with other women, the arsenic-free water pump
whose water tastes unpalatable to those who prefer the poisonous water. If a family dislikes the taste of bread made in a solar
oven, they are not going to use it just because we tell them it is better for the environment. Truly listening to community
members about their perceptions and priorities will necessarily require changes to the project design that we have spent
months or years developing. While that project may represent our “baby” (or our dissertation), we should not expect, and we
cannot require, the community to adopt our priorities.

B. Don’t use the community as a research subject

There is often discord when development practice and research abut in the field. Much has been written on the real goals of
humanitarian technology, and active debate persists among development practitioners and researchers over objectives.
Does “development” require an actual improvement in the quality of life of community members, or is it acceptable to
conduct research that may not impact community development in the foreseeable future, but which may have a long-term
potential for positive change? Our own thinking on this subject leans strongly toward development as positive impact. Pilot
projects are particularly problematic in this instance, and should not be undertaken unless the community specifically
understands that the pilot means short-term engagement and a low probability of immediate positive community impact.
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Data collection and development are not the same. Using a community for project and usability data is only appropriate
when explicit consent can be negotiated [8]. Otherwise, the implied promise of engagement and change is broken, which
leaves a community without a usable technology and often with diminished trust of development initiatives in general. For
this reason, we advocate that students go through the Institutional Review Board (IRB) process at their institution — not
because it is a terribly useful tool in the field, but because the process of writing an IRB brings these questions and risks to
the forefront, and makes evident what needs to be negotiated at the community level [9]. Many humanitarian technology
projects eschew the IRB because they are not doing traditional research, but are project-based. The value of the IRB in
humanitarian technology is not about research, but about respect for other people.

C. Buy-in from one community “champion” is not enough

This recommendation contradicts conventional development wisdom. Project leaders are often instructed to find a
community champion to adopt and “sponsor” the technology being introduced. Usually, this is a mayor or equivalent — a
chief, a group of elders. This idea stems from the belief that communities follow the example set by the persons in charge,
especially in collective-oriented communities. While this may be true at least to some extent, it fails to recognize that those
in power often do not share power. Many humanitarian technology failures, even those developed by the most engaged
technology companies, stem from giving community leaders control of the technology. Follow-up visits to such
communities frequently demonstrate that the dominant family or group in the community is the primary beneficiary of the
initiative.

We have found our projects are much more sustainable and equitably used when we have transferred project or technology
management to those who are already on the margins of the community — women, the elderly — especially widows, and
those with disabilities. These groups of people understand the power relations in the community, and often appreciate the
opportunity to work outside the dominant paradigm. Due to the cachet of an NGO or university, those in charge rarely
challenge this unorthodox deployment; likewise, these unlikely champions enjoy a shift in status and recognition, which
serves as a form of development in itself. Widows, who are often the most ostracized members of a community, set a
powerful example. If they, as outcasts, can use and benefit from the technology, the perception is often that everyone can.
Women and those with disabilities are often the least mobile and least likely to leave a community, unlike those in more
powerful positions; thus, a project can enjoy consistency and a greater chance of sustainability.

D. Poor people are not monolithic

Because many humanitarian technologists do not have the luxury of getting to know the community well, they have a
difficult time recognizing the power differentials in a community based on class/caste, race, gender and religion. We tend
instead to lump “poor people” together as a self-organized unit with little internal differentiation. After all, they share many
characteristics that we aim to impact; they are all without the options and opportunities afforded to those in higher
socioeconomic strata. We have a tendency to also present “the poor” as a virtuous and grateful group that is happy we are
willing to help, and who will do the right thing with the technology presented to them. This is frequently a misperception.
Often, outsiders are viewed with suspicion, especially in communities with a colonial past, or those that have been
disappointed by previous encounters with development efforts. Gratitude is not a given — often, we are simply brining the
living standard of a community up to the most basic level. It is also presumptuous to assume that those in dire straits will
use new resources in the way that we think they should. Project members are often disappointed when people use the
donated laptop to read about movie stars rather than find employment or health information, or that a family will chose to
go to a Bollywood film rather than pay back a loan. The poor are like all of us in this regard; we sometimes chose to act on
taste and preference rather than logic. We should not be surprised when people do not drink the chlorine-treated water
because they prefer the taste of untreated water or that they sell donated mosquito nets for a profit, any more that we should
be surprised when our colleagues smoke, consume trans fatty acids, or collect debt on vanity items. We only have to look
at the emerging body of literature in behavioral economics in development to realize that we are not the arbiters of
judgment [10].

E. The customer is always right

It is condescending to view the beneficiaries of humanitarian technologies as anything other than customers. If our
technology is being used in unanticipated ways, or not at all, it is because we have failed to correctly address human needs
and wants with a technology. If we fail to serve our market, our project will become another failure. If we fail to
understand the market for our produce, or if the market is already flooded with a competing product, we are likely to fail. If
we fail to embrace existing standards, or if we develop a product of poor quality, we should not be surprised when our
customers look elsewhere. Instead of being a standards-free zone, humanitarian technology should be governed by the
same standards that we employ at home. The use of community devices, technologies and protocols is almost a more cost-
effective and more success-prone approach that developing a custom solution. Our efforts should attempt to amplify
existing community practices, rather than replace them.
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CONCLUSION

The history of humanitarian technology is replete with mismatched expectations between the practitioner and the
community intended to benefit from the provided technology. Recent work examining the failures that result from this
mismatch shows promise, but few actionable recommendations for closing the chasm between practitioner and community
have emerged. We have offered a few ideas that have worked for us. They are based upon several years of experience and
practice. We encourage our colleagues to test these ideas.
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Abstract

In this paper, we evaluate the value of the fuzzy game matrix with interval data using the approximate method. This
method gives an approximate solution for the value of the game and the true value can be determined to any degree of
accuracy. This method assumes that each player will play in such a manner so as to maximize the expected gain or to
minimize the expected loss.

Keywords: Approximate method, Interval data, matrix game, value of the game.

1. Introduction

The solution methods of interval matrix games are studied by many authors. Most of the solution techniques are based on
linear programming methods for interval numbers. We present, in this paper an approximate method for solving 3x3 or
higher interval matrix games and illustrate this with a numerical example.The algebraic method is generally adopted to
solve the game for which the graphical method cannot be applied, but the games with large payoff matrices are extremely
tiresome to solve by algebraic method. For such large games the iterative method is very powerful to hand as well as
machine computations.

1.1 Interval Numbers:
An interval number is of the form a=[L (a), U (a)] ={xeR: L (a) <x<U (a)}.
If L (@) =U (a) then a is a real number. Mid point of @ m (@) and range of a r (@) is defined as

- L@)+U(a) - U(a)-L(a)
2

m(a)= f and r(a)= respectively.

The basic operations are defined as follows:

Let 5: [L (a), U (a)], 5 =[L (b), U (b)], be two intervals. Then,
() a+b =[L (@ +L (b), U (@) +U ()],

(i) a_b =[L @)-L (b), U@-U )],

(i) @ b =[ min{L(a).L(b), L(a).U(b), U(a).L(b), U(a).U(b), },
max{ L(a).L(b), L(a).U(b), U(a).L(b), U(a).U(b).}],
(ivy 4 a =[ AL@), AU@)]if A>0.

=[AU(a), AL (a)]if A<0.
Similarly the other binary operations are defined.

1.2 Comparison Of Intervals:
Comparison of intervals is very important problem in interval analysis. Comparison on interval numbers
is given by Nayak and Pal[8].

Disjoint Intervals:
Let a=[L (a), U (a)], b =[L (b), U (b)], be two intervals. Then a<b if

U (a) < L (b).
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Example: Let a= [2,5] and 5 = [6, 8] then 5<5.

Nested Sub-Intervals:

Let a=[L (), U ()], b=[L (b), U (b)], be two intervals. If L(a)<L(b)<U(b)<U(a), then b is contained
ina ,which is the concept of inclusion. The extension of the set inclusion here only describes the condition that the interval
b is nested in a but it cannot order a and b in terms of its value.

2. Matrix Games:
Given a matrix game A= (aij ), the element a;; is called a saddle interval of A if

a; < a_,l vV I=1,2...n

a, > a, Vk=l2.m

(ie) theelement @; issimultaneously a minimum interval in its row and a maximum interval in its column.
When there is no saddle interval in a matrix game, an iterative method can be used to get an approximate solution

3. Procedure:
STEP: 1

Let the player A arbitrarily selects a row which will be the superior one of his other strategies and places it under
the matrix.

STEP: 2
Player B examines this row and chooses a column corresponding to the smallest interval in the row and places to
the right of the matrix.

STEP: 3
Player A now examines this column and chooses a row corresponding to the largest interval in this column. This
row is added to the row last chosen and is placed under the previous row chosen.

STEP: 4
Player B then chooses the column corresponding to the smallest number in the new row and adds this column to the
column chosen. In case of a tie, the player will select that row or column which is different from his last choice.

STEP: 5
The procedure is repeated for a finite number of iterations.

STEP: 6
The smallest elements in each succeeding row with the largest elements in each succeeding column are encircled.

STEP: 7
The approximate strategies after a certain number of iterations are found by dividing the number of encircled
intervals in each row or column by total number of iterations.

STEP: 8

The upper bound for the value of the game can be determined by dividing the largest interval in the last column by
the total number of iterations. Likewise the lower bound can be determined by dividing the smallest element in the last row
by the total number of iterations. Thus the approximate value of game and the optimal strategies are evaluated.

4, lustration:
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[-4,-1] [01] [3/4]
[56] [-2,0] [12]
[01] [36] [-12]

[0,1] [3.5] [6,9] [5,12] [4,15] [4,16] [4,17] [4.,8] q, :%

[-2.0] [-1,2] [0.4] [16].[714] B201[620] =
@@@ [012] [0.13] [-1,15] [-1,16] [2.22] ..

10
[5, 71 [1,6]

—
-

N
el

[5,8] [4,12]

[5,9] [7, 18]
@ [7,19] [1,12]
(2w

6,14] [5,19]

[5,20] [5, 18]

[7, 19] [6, 20]
[12, 25 [7, 22]
[12, 26 [6, 24]
2 p=t 5 P 1g
P.=— P,= 3710

The strategies are approximate values. Hence they were taken as fuzzy strategies so that we have the expected pay-offs as

P, [-4,-1]+ P,[5, 6] + P, IO, 1]_[5 E]
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These values lie around  4.5. Hence the value of the fuzzy game is approximately equal to V= [3, 6]. It lies between
[-4, -1] and [5, 6] with R(V) = 4.5.

Conclusion:

An approximate method is applied to find out the value of the game matrix with interval data.Defuzzification

is done to convert the fuzzy values to crisp values. These ideas can be applied to other fuzzy problems
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Abstract

Low power has emerged as a principal theme in today’s electronics industry. This work focus on the development of low
power VLSI design methodology on system level modeling and circuit level modeling for power optimization. This work
develops a power optimization approach in bus transitions using hamming coding scheme called ‘Unbounded Lagger
algorithm’ for transition power reduction in VLSI design. The developed transition optimization approach further merged
with circuit level power optimization using Glitch minimization technique. A resistive feed back method is developed for
the elimination of glitches in the CMOS circuitry which result in power consumption and reducing performance of VLSI
design. The proposed system is developed on Active HDL for designing a Bus transition Optimization algorithm using
Unbounded Lagger algorithm, where an encoder and decoder units are designed for the minimization of transition for
parallel bus transition in data transfer.

Introduction

In past, the major concerns of the VLSI designer were area, performance, cost and reliability; power consideration was
mostly of only secondary importance. With advanced Nickel-Metal-Hydride (secondary) battery technologies offering
around 65 watt W hours/kilograms, this terminal would require an unacceptable 6 kilograms of batteries for 10 hours of
operation between recharges. Even with new battery technologies such as rechargeable lithium ion or lithium polymer
cells, it is anticipated that the expected battery lifetime will increase to about 90-110 watt-hours/kilogram over the next 5
years which still leads to an unacceptable 3.6-4.4 kilograms of battery cells. In the future, it can be extrapolated that a large
microprocessor, clocked at 500 MHz (which is a not too aggressive estimate for the next decade) would consume about
300 W. Every 10°C increase in operating temperature roughly doubles a component’s failure rate.

Low-Power VIsi Design
Power dissipation in CMOS circuits is caused by three sources:

1) The leakage current which is primarily determined by the fabrication technology, consists of reverse bias current
in the parasitic diodes formed between source and drain.

2) The short-circuit (rush-through) current which is due to the DC path between the supply rails during output transitions
and

3) The charging and discharging of capacitive loads during logic changes.

4) The dynamic power dissipation and is given by:

'3!

P= 050V, FEisw)f_ .

Where C is the physical capacitance of the circuit, V4 is the supply voltage, E(sw) referred as the switching activity is the
average number of transitions in the circuit per 1/f time, and f. is the clock frequency.

Low power design space

Optimizing for power entails an attempt to reduce one or more of these factors.

Voltage

Because of these factors, designers are often willing to sacrifice increased The limit of how low the Vt can go is set by the
requirement to set adequate noise margins and control the increase in sub threshold leakage currents. The optimum Vt must
be determined based on the current drives at low supply voltage operation and control of the leakage currents. Since the
inverse threshold slope (S) of a MOSFET is invariant with scaling, for every 80-100 mV (based on the operating
temperature) reduction in Vt, the standby current will be increased by one order of magnitude. This tends to limit Vt to
about 0.3 V for room temperature operation of CMOS circuits. Basically, delay increases by 3x for a delta Vg of
plus/minus 0.15 V at Vg 0of 1 V.

Physical capacitance
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Dynamic power consumption depends linearly on the physical capacitance being switched. Approximate estimates can be
obtained by using information derived from a companion placement solution or by using stochastic procedural interconnect
models. As with voltage, however, we are not free to optimize capacitance independently.

Switching Activity

There are two components to switching activity: fo which determines the average periodicity of data arrivals and E(sw)
which determines how many transitions each arrival will generate. For circuits that do not experience glitching, E(sw) can
be interpreted as the probability that a power consuming transition will occur during a single data period. Even for these
circuits, calculation of E(sw) is difficult as it depends not only on the switching activities of the circuit inputs and the logic
function computed by the circuit, but also on the spatial and temporal correlations among the circuit inputs.

Calculation Of Switching Activity

Delay model

Based on the delay model used, the power estimation techniques could account for steady-state transitions (which consume
power, but are necessary to perform a computational task) and/or hazards and glitches (which dissipate power without
doing any useful computation). Sometimes, the first component of power consumption is referred as the functional activity
while the latter is referred as the spurious activity. It is shown that the mean value of the ratio of hazardous component to
the total power dissipation varies significantly with the considered circuits (from 9% to 38% in random logic circuits) and
that the spurious power dissipation cannot be neglected in CMOS circuits.

Power Estimation Techniques
In the following section, various techniques for power estimation at the circuit, logic and behavioral levels will be
reviewed. These techniques are divided into two general categories: simulation based and no simulation based.

Simulative Approaches
A. Brute force simulation

Power Mill is a transistor-level power simulator and analyzer which applies an event-driven timing simulation algorithm
(based on simplified table-driven device models, circuit partitioning and single-step nonlinear iteration) to increase the
speed by two to three orders of magnitude over SPICE. Switch-level simulation techniques are in general much faster than
circuit- level simulation techniques, but are not as accurate or versatile. Standard switch-level simulators (such as IRSIM)
can be easily modified to report the switched capacitance (and thus dynamic power dissipation) during a simulation run.
B. Hierarchical simulation
A simulation method based on a hierarchy of simulators are presented in past. The idea is to use a hierarchy of power
simulators (for example, at architectural, gate-level and circuit-level) to achieve a reasonable accuracy and efficiency
tradeoff. Another good example is Entice-Aspen. This power analysis system consists of two components: Aspen which
computes the circuit activity information and Entice which computes the power characterization data.
C. Monte Carlo simulation
A Monte Carlo simulation approach for power estimation which alleviates the input pattern dependence problem were also
suggested. This approach consists of applying randomly generated input patterns at the circuit inputs and monitoring the
power dissipation per time interval T using a simulator. Based on the assumption that the power consumed by the circuit
over any period T has a normal distribution, and for a desired percentage error in the power estimate and a given
confidence level, the number of required power samples is estimated.

Non-Simulative Approaches

A. Behavioral level

The power model for a functional unit may be parameterized in terms of its input bit width. For example, the power
dissipation of an adder (or a multiplier) is linearly (or quadratically) dependent on its input bit width.The library thus
contains interface descriptions of each module, description of its parameters, its area, delay and internal power dissipation
(assuming pseudo-random white noise data inputs).

B. Logic level

Estimation under a Zero Delay Model Most of the power in CMOS circuits is consumed during charging and discharging
of the load capacitance. Methods of estimating the activity factor E n (sw) at a circuit node n involve estimation of signal
probability prob(n), which is the probability that the signal value at the node is one. Under the assumption that the values
applied to each circuit input are temporally independent (that is, value of any input signal at time t is independent of its
value at time t-1), we can write:
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E (sw)=2 prob(n) (1 - prob(n)).
Computing signal probabilities has attracted much attention. In the recent years, a computational procedure based on
Ordered Binary-Decision Diagrams (OBDDs) has become widespread. In this method, which is known as the OBDD-
based method, the signal probability at the output of a node is calculated by first building an OBDD corresponding to the
global function of the node and then performing a post order traversal of the OBDD using equation:

prob(y) = prob(x)prob(f.) + prob (%) prob(f,)
' ' @)
This leads to a very efficient computational procedure for signal probability estimation. The activity factor of line x can be
expressed in terms of these transition probabilities as follows:

E (sw) = prob(x,_ ) +prob(x,_ )

— 1
(4)

The various transition probabilities can be computed exactly using the OBDD representation of the logic function of x in

terms of the circuit inputs. A mechanism for propagating the transition probabilities through the circuit which is more

efficient as there is no need to build the global function of each node in terms of the circuit inputs. This work has been

extended to handle highly correlated input streams using the notions of conditional independence and isotropy of signals. .

Given these waveforms, it is straight-forward to calculate the switching activity of x which includes the contribution of

hazards and glitches, that is:
E (sw) = Z (prob[ .\':Hl]wrob[xilﬁﬂ”

te eventlist (x)
()
Given such waveforms at the circuit inputs and with some convenient partitioning of the circuit, the authors examine every
sub-circuit and derive the corresponding waveforms at the internal circuit nodes.

Cmos Device And Voltage Scaling

In the future, the scaling of voltage levels will become a crucial issue. The main force behind this drive is the ability to
produce complex, high performance systems on a chip. Two CMOS device and voltage scaling scenarios are described,
one optimized for the highest speed and one trading off high performance for significantly lower power (the speed of the
low power case in one generation is about the same as the speed of the high-performance case of the previous generation,
with greatly reduce power consumption). It is shown that the low power scenario is very close to the constant electric-field
(ideal) scaling theory.

Cad Methodologies And Techniques

Behavioral synthesis

The behavioral synthesis process consists of three steps: allocation, assignment and scheduling. These steps determine how
many instances of each resource are needed, on what resource each operation is performed and when each operation is
executed. This approach requires various support circuitry including level-converters and DC/DC converters. Consider a
module M in an RTL circuit that performs two operations A and B. Hence, the power dissipation depends on the module
binding. Similarly, consider a register R that is shared between two data values X and Y. The switching activity of R
depends on the correlations between these two variables X and Y.

Logic synthesis

Logic synthesis fits between the register transfer level and the netlist of gate specification. It provides the automatic
synthesis of netlists minimizing some objective function subject to various constraints. Depending on the input
specification (combinational versus sequential, synchronous versus asynchronous), the target implementation (two-level
versus multi-level, unmapped versus mapped, ASICs versus FPGAS), the objective function (area, delay, power,
testability) and the delay models used (zero-delay, unit-delay, unit-fanout delay, or library delay models), different
techniques are applied to transform and optimize the original RTL description.

Physical design

Physical design fits between the netlist of gates specification and the geometric (mask) representation known as the layout.
It provides the automatic layout of circuits minimizing some objective function subject to given constraints. Depending on
the target design style (full-custom, standard-cell, gate arrays, FPGASs), the packaging technology (printed circuit boards,
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multi-chip modules, wafer-scale integration) and the objective function (area, delay, power, reliability), various
optimization techniques are used to partition, place, resize and route gates.

Power Management Strategies

In many synchronous applications a lot of power is dissipated by the clock. The clock is the only signal that switches all
the time and it usually has to drive a very large clock tree. Moreover in many cases the switching of the clock causes a lot
of additional unnecessary gate activity. For that reason, circuits are being developed with controllable clocks.

TRANSITION POWER OPTIMIZATION USING LAGGER ALGORITHM

Bus transition logic

Activation of external buses consumes significant power as well, because many input—output (I/O) pins and large 1/0
drivers are attached to the buses. Typically, 50% of the total power is consumed at the 1/Os for well-designed low-power
chips by R.Wilson. Thus, reducing the power dissipated by buses becomes one of the most important concerns in low-
power VLSI design. The dynamic power dissipated in a bus is expressed as the following;

MHans = Z_'{'-|.._.|1'|';|--1‘---.-..--

Where Coqq is the total load capacitance attached to a bus line, Vpp is the voltage swing at operation, and Ny.,s is the
number of transitions per second. There are two approaches to reduce the dynamic power of buses. One is to save the
dynamic power per activation by reducing either Cy,q OF Vpp.

Sequence-switch coding

The 1/O data are transferred consecutively at a relatively constant rate. This kind of transfer pattern gives us a new
opportunity to reduce the number of bus and I/O) transitions during data transmission. When a sequence of data moves
through a bus, its transmission sequence can be chosen to minimize the number of bus transitions. For example, the effect
of the sequence on the number of bus transitions is illustrated in Fig. 1. Let us assume that there are eight data to be sent
via a bus, and Fig. 3.1(a) is the waveform of the bus when these are transmitted without any modification.

Resistive Feedback Power Optimization

Logical modeling

The formulation might become non-linear, since changing the W/L ratio of a MOSFET changes the channel resistance as
well as the associated parasitic capacitances Thus, an n-diffusion capacitor and a resistor wire with a blocking mask is
developed. The blocking mask increases the resistivity of the polysilicon resistor. To simulate a realistic situation, each
delay element is driven by an inverter gate and is also loaded with an inverter. The circuit set up is shown in Figurel.The

inverter and the transmission gate cells are made of transistors with minimum sizes.
VDD

v GND
Figure 1. Circuit setup for resistive load placement

The delay/power (metric 1) and delay/area (metric 2) are used as the referencing values for power minimization. The delay
values used to calculate both metrics are given in column 2 of the table 1. The power consumption values used to calculate
metric 1 are expressed in uW. Since the delay elements are implemented as standard cells with fixed height, the area is
measured in terms of the number of grid units along the width. This delay element is called as resistive feedthrough logic.
The resistance of a rectangular slab of length L, width W and thickness t can be calculated in terms of a material specific
constant called resistivity p, as R=pL/(Wt).

Glitch free physical design

The resistances found from the lookup table are automatically designed as standard cells. These feedthrough cells are
inserted into the original circuit by modifying a HDL netlist of the circuit. The place-and-route layout of the modified
netlist is then done using a commercial tool such as Tanner.

DESIGN IMPLEMENTATION
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Figure 2. Implemented system diagram on Aldec’s Block diagram

Result Analysis
For the evaluation of the suggested approach an simulation is carried out in Active HDL tool and then the units are
developed on tanner tool for the glitch minimization. The obtained simulation results are as shown below,

With stray capacitance:

Figure 3. Simulation observation with stray capacitance

After feed-back path offered:

Figure 4. Spice simulation showing the glitch minimization

DEVICE UTILIZATION SUMMARY

Selected Device: 2vpx70ff1704-7

Number of Slices : 11533 out of 33088 34%
Number of Slice Flip Flops : 571 out of 66176 0%
Number of 4 input LUTs  : 20312 out of 66176 30%
Number of bonded I0Bs : 326outof 996 32%
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Number of GCLKSs : loutof 16 6%

CONCLUSION

The Low power-designing objective is successfully developed based circuit level and behavioral level design flow. This
was done without re-design of the CMOS logic with resister feedback. The new design flow is effective in designing
minimum transient energy standard cell based digital CMOS circuits. The objective is achieved with CMOS level
developing on Tanner CAD tool and simulating it on Spice simulator. The power optimization is also achieved by using
Bus transition minimization where a Lagger algorithm is realized for the minimization of transitions to reduce power
consumption in Bus architecture.
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To Find Strong Dominating Set and Split Strong Dominating Set of an
Interval Graph Using an Algorithm

Dr. A. Sudhakaraiah’, V. Rama Latha', E. Gnana Deepika?, T.Venkateswarulu®
Department of Mathematics, S.V . University, Tirupati-517502, Andhra Pradesh, India.

Abstract:
Strong and weak domination arise naturally in certain practical situations. For example, consider a network of roads
connecting a number of locations. In such a network, the degree of a vertex v is the number of roads meeting atv . Suppose

degu >degv. Naturally, the traffic at U is heavier than that atv. If we consider the traffic betweenu andv, preference
should be given to the vehicles going from u tov. Thus, in some sense, u strongly dominates v and v weakly
dominatesu . In this paper we present an algorithm to find a strong dominating set and split strong dominating set of an
interval graph which is connected.

Keywords: domination number, dominating set, Interval family, Interval graph, strong domination number , split
dominating set, spit strong dominating set, strong dominating set.

1. Introduction
We have defined a graph as a set and a certain relation on that set. It is often convenient to draw a “picture” of the graph. This
may be done in many ways usually one draws an interval graph corresponding to | for each vertex and connects vertex
u and vertex vwith a directed arrow whenever uv is an edge. If both uv and vu are edges then some times a single line
joints u and v without arrows.
Let 1 ={lI;,1,,....,1,} be the given interval family. Each interval i in | is represented by
[a;,], fori=12,....,n. Hereq, is called the left endpoint and b, the right endpoint of the interval I, . Without loss of generality
we may assume that all end points of the intervals in I which are distinct between 1land 2n. The intervals are labelled in the
increasing order of their right endpoints. Two intervals i and | are said to intersect each other, if they have non-empty
intersection. Interval graphs play important role in numerous applications, many of which are scheduling problems. They are a
subset of perfect graphs [1]. Agraph G =(V,E) is called an interval graph if there is a one-to-one correspondence between
V and | such that two vertices of G are joined by an edge in E if and only if their corresponding intervals in | intersect. That is,
if i=[a,b]and j=[a;,b;],then i and j intersect means either a; <b; or g <b;.
Let G be a graph, with vertex set V and edge set E . The open neighbourhood set of a vertex veV is
nbd(v) ={ueV /uveE}
The closed neighbourhood set of a vertex v eV is
nbd[v] = nbd (v) U{v}
A vertex in a graph G dominates itself and it’s neighbours. A set D cV is called dominating set if every vertex in
<V —D> is adjacent to some vertex in D . The domination studied in [2-3]. The domination number y of G is the
minimum cardinality of a dominating set. The domination number is well-studied parameter. We can see this from the
bibliography [4] on domination. In [5] , Sampathkumar and Pushpa Latha have introduced the concept of strong domination
in graphs. Strong domination has been studied [6-67]. Kulli.V.R. et all [8] introduced the concept of split and non-split
domination in graphs. A dominating set D is called split dominating set if the induced subgraph <V —D > is disconnected.
The split domination number of y,of Gis the minimum cardinality of a split dominating set. Let G =(V,E) be a graph
andu,veV . Then U strongly dominates v if
(i) weE
(if) degv<degu.
Aset Dy <V is a strong dominating set of G if every vertex in V —D,; is strongly dominated by atleast one vertex in

Dg. The strong domination number y4(G) of G is the minimum cardinality of a strong dominating set. Define
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NI(i) = j,if b <a; and there do not exist an interval k such that by <a, <a; . If there is no such j, then define

NI (i) = null . Ngq (i) is the set of all neighbours whose degree is greater than degree of i and also greater than i. If there is no
such neighbor then define Ny, (i) =null. M (S) is the largest highest degree vertex in the set S. nbd" (i) is the set of all
adjacent vertices which are greater than i. nbd™ (i) is the set of all adjacent vertices which are less than i. d* (i) is the number

of adjacent vertices which are greater than i. d” (i) is the number of adjacent vertices which are less than i.

3. Algorithms
3.1. To find a Strong dominating set of an interval graph using an algorithm
Input: Interval family I ={I,,1,,.....,1,}.

Output: Strong dominating set of an interval graph of a given interval family.
Step1:S;,=nbd [1].
Step 2 : S = The set of vertices in S, which are adjacent to all other vertices in S, .
Step 3: Dy = The largest highest degree interval in S .
Step 4 : L1 =The largest interval in Dy .
Step 5: If Ny (LI) exists
Step 5.1:a=M(Ng (LI)) .
Step 5.2 : b = The largest highest degree interval in nhd [a].
Step 5.3: Dy = Dy, w{b} goto step 4.
end if
else
Step 6: Find NI(LI)
Step 6.1: If NI(LI)=null goto step 7.
Step 6.2:'S, =nbd[NI(LI)].
Step 6.3: S;= The set of all neighbors of NI(LI) which are greater than or equal
to NI(LI).
Step 6.4: S, = The set of all vertices in S;which are adjacent to all vertices in S,.
Step 6.5 : ¢ = The largest highest degree interval in S, .
Step 6.6 : Dy, = D, w{c} goto step 4.
Step 7 : End

3.2. To find a split strong dominating set(sdsy) of an interval graph using an algorithm.
Input : Interval family | ={lI;,1,,....,1,}.

Output : Split strong dominating set of an interval graph of an interval family I.
Step 1:S,=nbd [1].
Step 2: S, =The set of all vertices in S; which are adjacent to all other vertices in S, .
Step 3:SD ={a}, where ‘a’ is the largest highest degree interval in S, .
Step 4 : Count = The number of pendent vertices or number of vertices with degree one in G.
Step 5: If Count > 0 then goto step 7
Else
Step 6 : If there exists at least one edge (u,v) such that uenbd™(a) & v e nbd* (a)
Step 6.1 : Count = Count + 1.
Step 6.2 : Take largestv .
Step 6.3: SD; = SD,; w{v}={a,v}.
Endif
Step 7: LI =The largest interval in SDy; .
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Step 8: If d*(LI) =1 then (If already checked this condition for the same vertex skip)
Step 8.1: Count = Count + 1.
Step 9: If Count >1then goto step 12
Else
Step 10 : If there exists atleast one edge (w,x) such that we nbd™(LI) & x e nbd™ (LI)
Step 10.1: Count = Count + 1.
Step 10.2 : Take largest X .
Step 10.3: SDg = SDy W{x}.
Endif
Step 11: If d*(x) =1
Step 10.1: Count = Count + 1.
Step 12: If Ny (LI) exists
Step 12.1:a= M(Ng (L1)).
Step 12.2 : b = The largest highest degree interval in nbd [a].

Step 12.3: SD; = SD,; w{b} goto step 7.
end if
else
Step 13 : Find NI(LI)
Step 13.1: If NI(LI) =null goto step 14.
Step 13.2: S, =nbd[NI(LI)].
Step 13.3: S;= The set of all neighbors of NI(LI) which are greater than or equal
to NI(LI).

Step 13.4: S, = The set of all vertices in S;which are adjacent to all vertices in S;.
Step 13.5: ¢ = The largest highest degree interval in S4.

Step 13.6 : D = D, \w{c} goto step 7.

Step 14 : End
4. Main Theorems.
Theorem 4.1 : Let G be an interval graph corresponding to an interval family 1 ={l;,1,,....1,}. If i and j are any two

intervals in | suchthat i € D, where Dy is a minimum strong dominating set of the given interval graph G, j=1and j is
contained in i and if there is at least one interval to the left of j that intersects j and at least one interval k =i to the right of |
that intersects j then y (G) < y (G).
Proof : Let G be an interval graph corresponding to an interval family 1 ={l;,1,,.....,1,}. Let i and j be any two intervals in
I suchthat i € Dy, where D, isa minimum strong dominating set of the given interval graph G, j=1 and j iscontained in
i and Suppose there is at least one interval to the left of j that intersects jand at least one interval k =i to the right of j that
intersects j . Then it is obviously we know that j is adjacent to K in the induced sub graph<V —Dg > . Then there will be a
connection in<V — Dy, >. Since there is at least one interval to the left of j that intersects j, there will be a connection in
<V —Dy > to it’s left. In this connection we introduce another interval ‘h’, which is to the right of jand i and also interest i
and jto D, for disconnection in the induced subgraph <V —D >. We also formulated Split strong dominating set as
follows

SDy = Dy {h} =|SDy|=|Dy {h} .
h are disjoint = |SDg| =|Dg |+Kh} Or |Dy|+[{h}|= [SDy| -

=7t (G)+|{h}| =75 (G)-

Since D

st
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= 75 (G) <75 (G) -
ILLUSTRATION
1 . 4 .. 7 . 10
———-ooeo 6 ° .L.
~— 3 ° 05—0 . 9 °

Figure 1. Interval Family

As follows an algorithm with illustration for neighbours as given interval family I.
We construct an interval graph G from an interval family I={1, 2,...... ,10}as follows

nbd [1]={12,3},  nbd [2]={L2,34},  nbd [3]={12,3,4,6}, nbd [4]={2,34,5,6],
nbd [5]={4,5,6,7}, nbd [6]={3,4,56,7,9}, nbd [7]=1{5,6,7,8,9},nbd [8] ={7,8,9,10},
nbd [9] = {6,7,8,9,10}, nbd [10] = {8910}

j
Nug ()= 12,3}, Ny (2)= {3 } Nug (3)= {6}, Neg (4)={6}, Nuy(5)={6}, Neg(6) =null, Ny (7) =nul
Ngs (8)=1{9}, Ny (9)=null, Ng(10)=null.
NI (1)=4, NI(2)=5  NI(3)=5 NI (4)=7, NI(5)=8, NI (6)=8 NI (7)=10,
NI (8)=null, NI (9)=null, NI (10)=null.
Procedure for finding a strong dominating set( D) of an interval graph using an algorithm.
Input : Interval family | ={L1,2,...... ,10}.
Stepl: S ={123}.
Step2: S={1,23}.
Step 3: D, ={3}.
Step4: LI =3.
Step 5: Ny (3) ={6}.
Step5.1: a=M (N (3)=M({6})=6.
Step5.2: b=6.
Step 5.3: Dy ={3}yu{6}={3,6}.
Step6: LI =6.
Step7: NI (6)=8.
Step7.1: S, =nbd [8] ={7,8,9,10}.
Step 7.2 83 ={8,9,10}.

Step7.3: S, ={8,9,10}.

Step7.4:c=9.

Step 7.5: =Dy U{9}={3,6}u{9}={3,6,9}.
Step8: LI =9.
Step 9 : Ngg(9) = null and NI (9) = null.
Step 10 : End.

Output : {3,6,9} is the strong dominating set of an interval graph of given interval family.

Procedure for finding a split strong dominating set(SD) of an interval graph using an algorithm.
Input : Interval family 1 ={,2,......,10}.

Stepl: S ={123}.

Step2: S, ={12,3}.

Step 3: SD,; ={3}.

Step 4 : Count = 0.

Step 5 : There exists (2,4) such that 2 e nbd ™ (3) ={L,2} and 4 enbd™*(3) ={4,6}.
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Step 5.1 : Count = Count +1 .
Step 5.2 SD, ={3} {4} ={3 4}.
Step6: LI =4.
Step 7: Ngy (4) ={6}.
Step5.1: a=M(Ngy (4)=M{6})=6.
Step5.2: b=6.
Step 5.3 : SD, ={3,4y{6}={3,4,6}.
Step8: LI =6.
Step9: NI (6) =8.
Step 9.1: S, =nbd [8] ={7,8,9,10}.
Step 9.2: S; ={8,9,1C}.
Step9.3: S, ={8,9,10}.

Step9.4:c=9.
Step 9.5: Dy = Dy w{9}={3,6}{9}={3,6,9}.
Step10: LI =9.
Step 11 : Ng(9) = null and NI (9) = null.
Step 12 : End.
Output : {3,4,6,9} is the split strong dominating set of an interval graph of given interval family.
D, ={3,6,9}.
SD, ={3,4,6,9}.
|D| <|SDg|-
276 (G) <75 (G).
Theorem 4.2 : Let Dgbe a strong dominating set of the given interval graph G corresponding to an interval family
I ={l;,15,..,1,} .If i and j are any two intervalsin | suchthat j iscontainedin i and if there is no other interval K # I
that intersects j then the strong dominating set Dy, is also a split strong dominating set of an interval graph G.
Proof : Let | ={l;,1,,.....,1,}be an interval family and G is an interval graph corresponding to | . Let i and j be any two
intervals in I such that j is contained ini. If there is no interval k =i that intersect j. Then clearly i lies in the strong

dominating set D . Further in induced subgraph <V —D, > the vertex j is not adjacent to any other vertex and then j
becomes as an solated vertex in induced sub graph <V —Dg >. There is a disconnection in <V —D, >.Hence the strong

dominating set, which we considered is split strong dominating set.Hence we follows an algorithm to find strong dominating set
and split strong dominating set of an interval graph with an illustration.

ILLUSTTRATION
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Figure 2.Interval Family

As follows an algorithm with illustration for neighbours as given interval family I.

We construct an interval graph G from an interval family I={1, 2,...... ,9}as follows

nbd [1] = {1, 2}, nbd[Z] = {l, 2, 3}, nbd [3] = {2,3, 4, 5}, nbd [4] = {3, 4, 5,6}, nbd [5] = {3,4,5, 6},
nbd [6] = {4,5, 6,7,8},nbd [7] = {6,7,8,9}, nbd [8] = {6,7,8, 9}, nbd[9]= {7,8,9}

Ng(1)={2), N (2)={3}, Ng(3)=null, N (4)={6}, Ng(5)=1{6}, Ny (6)=nul,

Ngi (7)=null,  Ng (8)=null, Ng(9)=null.

NI (1)=3, NI (2)=4, NI (3)=6, NI(4)=7, NI (5)=7, NI (6)=9, NI (7)=null,

IJCER | July-August 2012 | Vol. 2 | Issue No.4 |1026-1034 Page 1030



Dr. A. Sudhakaraiah, V. Rama Latha, E. Gnana Deepika, T.Venkateswarulu/International Journal Of
Computational Engineering Research / ISSN: 2250-3005

NI (8)=null, NI (9)=null.

Procedure for finding a strong dominating set( D) of an interval graph using an algorithm.
Input : Interval family 1 ={,2,......,9}.
Stepl: S; =nbd[]={L12}.
Step2: S={,2}.
Step 3: Dy ={2}.
Step4: LI =2.
Step 5: Ny (2) ={3}.
Step5.1: a=M(Ngy(2)=M{3}) =3.
Step5.2: b=5.
Step 5.3: D, ={2}u{5}={2,5}.
Step6: LI =5.
Step 7: Ny (5) ={6}.
Step7.1: a=M(Ng (5) =M{6}) =6.
Step7.2: b=6.
Step 7.3: Dy ={2,5}{6}={2,5,6}.
Step8: LI =6.
Step 9: NI(6)=9.
Step9.1: S, =nbd [9] ={7,8,9}.
Step 9.2: S; ={9}.
Step 9.3: S, ={9}.
Step9.4: c=9.
Step 9.5: Dy = Dy W{9}={2,5,6} {9} ={2,5,6,9}.
Step10: LI =9.
Step 11: Ngg(9) = null and NI (9) = null.
Step 12 : End.
Output : {2,5,6,9} is the strong dominating set of an interval graph of given interval family.
Procedure for finding a split strong dominating set(SD) of an interval graph using an algorithm.
Input : Interval family 1 ={,2,......,9}.
Step 1: S; =nbd[1]={1 2}.
Step2: S={,2}.
Step 3: SDg; ={2}.
Step 4 : Count = 1.
Step5: LI =2.
Step6: d*(2) =1.
Step6.1:Count=1+1=2.
Step 7: Ny (2) ={3}.
Step7.1: a=M(Ny(2)=M{3}) =3.
Step7.2: b=5.
Step 7.3 : D, ={2}u{5}={2,5}.
Step8: LI =5.
Step 9: Ny, (5) ={6}.
Step 9.1: a=M(Ng (4)) =M {6}) =6.
Step9.2: b=6.
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Step 9.3: SD,, ={2,5}u{6}={2,5,6}.
Step10: LI =6.
Step 11: NI (6) =9.
Step 11.1: S, =nbd [9] ={7,8,9}.
Step 11.2: S; ={9}.
Step11.3: S, ={9}.
Step11.4: c=9.
Step 11.5: Dy =Dy w{9}={2,5,6} {9} ={2,5,6,9}.
Step12: LI =9.
Step 13 : Ngg(9) = null and NI (9) = null.

Step 14 : End.
Output : {2,5,6,9} is the split strong dominating set of an interval graph of given interval family.

D, ={2,5,6,9}, SD, ={2,5,6,9} .

Dy = SDy; .

Theorem 4.3 : Let | ={l,I,,.....,1,} be an interval family and Dy, is a strong dominating set of the given interval graph G. If
i, j, k areany three consecutive intervals such that i< j<k and if je Dy, and i intersects j, j intersect k and i does
not intersect k then Dy =SDy;.

Proof : Suppose | ={l,I,,.....,1,} be an interval family . If i, j, k be three consecutive intervals such that i < j <k and i
intersect j, j intersect k, but i does not intersect k . Suppose j € Dy, where Dy is a strong dominating set. Then i and k
are not adjacent in the induced subgraph <V — D, > . There exists a a disconnection between i and k . That is, there isno me |,

m<k such that m intersects k. If possible suppose that such an m exists, then since m<k we must have
m<i< j<k(~~m<k). Now m intersects k implies i and j also intersect. Then there is a path between | and k and are
adjacent. This is a contradiction to hypothesis. So such a m does not exists. Hence we get disconnection. Hence Dy, is also a split
strong dominating set of the given interval graph G . As usual as follows an algorithm to find a strong dominating set and split
strong dominating set of an interval graph G .

ILLUSTRATION
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We construct an interval graph from an interval family 1={1,2,3,4,5,6,7,8,9} as follows.

nbd[1] =112}, nbd[2]={12,3,4}, nbd[3]={234,5}, nbd[4]={2,3,4,5}, nbd[5]={34,5,6!,
nbd [6]={5,6,7,8}, nbd [7]={6,7,8,9}, nbd[8]={6,7,8,9}, nbd[9]={7,89}.

Ngs (1) =12}, Ngy (2) = null, Ngs (3)=null,  Ng(4)=null, Ng(5)=null, Ng(6)=null,
Ngy (7) = null, Ny (8) =null, Ngg (9) = null.

NI (1)=3, NI (2)=5 NI(3)=6, NI(4)=6, NI(5)=7, NI(6)=9, NI (7)=null,
NI (8)=null, NI (9) =null.

Procedure for finding a strong dominating set( D) of an interval graph using an algorithm.
Input : Interval family 1 ={,2,......,9}.

Step1: S, =nbd[1]={12}.

Step2: S={12}.

Step 3: Dy ={2}.

Step4: LI =2.

Step5: NI(2) =5.
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Step5.1: S, =nbd [5] ={3,4,5,6}.

Step5.2: S; ={5,6}.

Step 5.3: S, ={5,6}.

Step5.4:c=6.

Step 5.5 Dy = Dy w{6}={2}{6}={2,6}.
Step6: LI =6.
Step7: NI(6)=9.

Step 7.1: S, =nbd [9] ={7,8,9}.

Step 7.2: S; ={9}.

Step 7.3: S, ={9}.

Step7.4:c=9.

Step 7.5: Dy = Dy w{6}={2,6}{9}={2,6,9}.
Step8: LI =9.
Step 9: Ngg(9) = null and NI (9) = null.
Step 12 : End.

Output : {2,6,9} is the strong dominating set of an interval graph of given interval family.

Procedure for finding a split strong dominating set(SD) of an interval graph using an algorithm.
Input : Interval family 1 ={,2,......,9}.

Stepl: S, =nbd[]={12}.
Step2: S={,2}.
Step 3: SDg; ={2}.
Step 4 : Count = 1.
Step5: LI =2.
Step 6:d*(2) = 1.
Step6.1: Count=1+1=2.
Step 7: Ny (2) ={3}.
Step7.1: a=M(Ngy (2)=MH{3}) =3.
Step7.2: b=5.
Step 7.3 : Dy ={2Z}u{5}={2,5}.
Step8: LI =5.
Step 9: Ny, (5) ={6}.
Step9.1: a=M(Ng (4)=M({6})=6.
Step9.2: b=6.
Step 9.3 : SD,; ={2,5}U{6}={2,5,6}.
Step10: LI =6.
Step 11: NI (6) =9.
Step 11.1: S, =nbd [9] ={7.8,9}.
Step11.2: S5 ={9}.
Step 11.3: S, ={9}.

Step11.4: c=9.

Step 11.5: Dy = Dy w{9}={2,5,6} {9} ={2,5,6,9}.
Step12: LI =9.
Step 13 : Ngg(9) =nulland, NI (9) = null.
Step 14 : End.

Output : {2,5,6,9} is the split strong dominating set of an interval graph of given interval family.
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Dy ={2,5,6,9}
SD, ={2,5,6,9}.

. Dgq =SDy;.

5. Conclusions

In this paper we introduced an algorithm for finding strong dominating set and split strong dominating set of an interval graph
which is connected.
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A Compact Printed Antenna For Wimax, Wlan & C Band Applications
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Abstract:

A single feed compact microstrip antenna is proposed in this paper. One L slit & one H slit are introduced on the right edge
of the patch to study the effect of the slit on radiation behaviour with respect to a conventional microstrip patch. An extensive
analysis of the return loss, radiation pattern and efficiency of the proposed antenna is shown in this paper. For the optimize
value of the slit parameters antenna resonant frequencies are obtained at 2.53, 4, 5.73 & 7.54 GHz with corresponding
bandwidth 12.48 MHz, 37.97 MHz, 80.68 MHz , 230.67 MHz and return loss of about -17.4, -32.5, -12.4 & -29.7 dB
respectively. The antenna size has been reduced by 75% when compared to a conventional microstrip patch. The
characteristics of the designed structure are investigated by using MoM based electromagnetic solver, IE3D. The simple
configuration and low profile nature of the proposed antenna leads to easy fabrication and make it suitable for the
applications in Wireless communication system. Mainly it is developed to operate in the WiMAX & WLAN application.

Keywords: Compact, patch antenna, Quad band, slit.

1. Introduction:

Microstrip patch antennas [1] are popular in wireless communication, because they have some advantages due to their
conformal and simple planar structure. They allow all the advantages of printed-circuit technology. There are varieties of
patch structures available but the rectangular, circular and triangular shapes [2] are most frequently used. Design of WLAN
antennas also got popularity with the advancement of microstrip antennas. Wireless local area network (WLAN) requires
three bands of frequencies: 2.4GHz (2400-2484MHz), 5.2GHz (5150-5350MHz) and 5.8GHz (5725-5825MHz). WiMax [7]
(Worldwide Interoperability for Microwave access) has three allocated frequency bands. The low band (2.5-2.69 GHz), the
middle band (3.2-3.8 GHz) and the upper band (5.2-5.8 GHz).The size of the antenna are effectively reduced by cutting slot
in proper position on the microstrip patch. It has a gain of 4.60 dBi at 4 GHz, 4.35 dBi at 5.73GHz & 3.49 dBi at 7.54 GHz
presents a size reduction of about 75% when compared to a conventional microstrip patch. Due to the Small size, low cost
and low weight this antenna is a good candidate for the application of wireless communication systems [4-6], mobile phones
and laptops.

2. Antenna Design: The configuration of the proposed antenna is shown in the fig 1. The antenna is an 18mm x 14mm
rectangular patch. The dielectric material selected for this design is an FR4 epoxy with dielectric constant (g;) =4.4 and
substrate height (h) =1.6 mm.

= bt g2 30
e

——— Sarmmt b — SEIEE
Fig 1. Antenna 1 configuration. Fig 2. Antenna 2 configuration.
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The optimal parameter values of the L slits & H slits are listed in Table:

Table:
Parameters 1 m n o P q r s t u
Values 445 45 9385 12 325 75 1 8 75 1
(mm)

3. Simulated Results & Discussion: Simulated (using IE3D [9]) results of return loss of the Conventional & proposed
antenna are shown in Figure 3 & 4. In Conventional antenna only one frequency is obtained below -10 dB which is 4.73 GHz
& return loss is found about -20.43 dB with 103.09 MHz bandwidth. For the proposed antenna resonant frequencies are 2.53
GHz, 4GHz, 5.73 GHz, 7.54 GHz and their corresponding return losses are -17.4 dB, -32.5 dB, -12.4 & -29.7 dB
respectively. Simulated 10 dB bandwidths are 12.48 MHz, 37.97 MHz 80.68 & 230.67 MHz respectively.
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Fig 3. Return loss of the Conventional antenna

Simulated radiation pattern

Fig 4. Return loss of the proposed antenna

The simulated E —H plane radiation patterns for antenna 2 are shown in Figure 5-12.

e

Co-Polarization

—a— Cross Polarization

Fig 5. E plane Radiation Pattern of
the antenna for 2.51 GHz

Fig 7. E plane Reidlatlon Pattern of
the antenna for 4 GHz

Fig9. E plane Radlatlon Pattern of
the antenna for 5.73 GHz
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Fig 11. E plane Radiation Pattern of
the antenna for 7.54 GHz

Fig 6. H plane Radiation Pattern of
the antenna for 2.51 GHz
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Fig 8. H plane Radiation Pattern of
the antenna for 4 GHz

Fig 10. H plane Radlatlon Pattern of
the antenna for 5.73 GHz

el

Fig 12. H plane Radiation Pattern of
the antenna for 7.54 GHz

Figure 13 shows the Gain versus frequency plot for the antenna 2.1t is observed that gain is about 4.6 dBi for 4GHz, 4.35

dBi for 5.73 GHz & 3.49 dBi for 7.54 GHz.

Efficiency of the antenna 2 with the variation of frequency is shown in figure 14. It is found that antenna efficiency is about
67.52 % for 4 GHz, 61.94 % for 5.73 GHz & 46.06 % for 7.54 GHz
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Fig 13. Gain versus frequency plot for the proposed antenna. Figl4. Antenna efficiency versus frequency plot for the proposed antenna.

4. Experimental results: Comparisons between the measured return losses with the simulated ones are shown in Fig. 15 &
Fig.16. All the measurements are carried out using Vector Network Analyzer (VNA) Agilent N5 230A.The agreement
between the simulated and measured data is reasonably good. The discrepancy between the measured and simulated results is
due to the effect of improper soldering of SMA connector or fabrication tolerance.
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Fig 15. Comparison between measured and simulated Fig 16. Comparison between measured and return losses for
conventional antenna. simulated return losses for proposed antenna.

5. Conclusions: A single feed single layer microstrip antenna has been proposed in this paper. It is shown that the proposed
antenna can operate in four frequency bands. The slits reduced the size of the antenna by 75 % and increase the bandwidth up
to 230.67 MHz with a return loss of -29.7 dB, absolute gain about 3.49 dBi. Efficiency of antenna has been achieved 67.52
%. An optimization between size reduction and bandwidth enhancement is maintained in this work.
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Abstract

The rainfed tank sector has traditionally been an important mainstay of Tamilnadu rural economy. In the years following
independence, the performance of the sector declined for a number of economic and institutional reasons one among the
predominant is inactive Water user’s Association (WUA) in villages. WUA is a group of water users, such as irrigation, who
pool their financial, technical, material and human resources for the operation and maintenance of a water system. Due to
absence of WUA agricultural productivity is drastically reduced in terms of decreased cropping season and change in
cropping pattern. Water scarcity from the sources (tank) due to irregular usage is the main reason for less crop production.
Hence two tanks namely, Kolathur and Vellarai of Kancheepuram district, Sriperambathur taluk in Tamilnadu were selected
for this study to probe the impact of inactive WUA on total land holding and cultivated land in command area by the
respondents. Primary data were collected through interview schedule and was analysed using Statistical Package for Social
Science. Expected result will give the regression equation for farm size, income and expenditure.

Keywords : Irrigation, tank, water user’s association, agriculture, crop production, SPSS

Introduction

There was a large variety of community managed irrigation system in ancient India. Tank irrigations one of the oldest
sources of irrigation and is particularly important in South India, where it accounts for about one-third of the rice irrigated
area. Now it is necessary to take up a programme of revising local water management groups and water rights, the law
should recognize those existing water user group as in effects having control and consider irrigation management as a socio-
technical system. (Murthy 1997). Tank systems, developed ingeniously and maintained over the centuries, have provided
insulation from recurring droughts, floods due to vagaries of the monsoon and offered the much-needed livelihood security
to the poor living in fragile semi-arid regions (Sakthivadivel and Gomathinayagam 2004b). Almost all monsoon countries in
the semi-arid tropics have small water bodies like tanks (Vaidyanathan 2001; Sengupta 1985). Problems involved in the
formation of WUA are lack of cooperation among the farmers, crop diversification in the field and identifying and promoting
leadership can prove to be a major crisis in the formation of WUA’s. But if devoted leaders are identified properly with the
help of some socio-metric analysis, further work goes ahead smoothly. Reorientation training will be necessary for active
participation of WUA in water management. Improving the tank management will enhance tank supplies which in turn will
reduce the demand for more number of wells in the tank command area and hence efforts should be made to improve the
system efficiencies through tank modernisation strategies involving the water users organisations / associations (Palanisami
et al 2008). Multiple uses of tanks make village community including landless to become members of the water users group
(Sakthivadivel 2000). According to Makombe et al (2007) high, average and marginal productivities of land under irrigation
suggest that expanding irrigation development with WUA, as articulated by Government ambitious plans, may be a viable
development strategy.

Sakthivadivel (2005) studied the estimation of water and land productivities in tank commands and its temporal and spatial
values. His study has indicated that water productivity was low when tank water alone is used for irrigating crops in the
command area especially in the absence of WUA parcitipation. Sustainable institution for management of the tank and
ground water systems are the prerequisites to enhance tank water productivity. Palanisami and Flinn (1989) estimated the
direct and indirect impacts of varying irrigation water supplies on rice yields for a set of tank irrigation systems in south
India through a simultaneous equation model. The model captured the direct effect of varying water supplies on rice yield
through the influence of moisture stress on crop growth and indirect effects through its influence on farmer’s use of
complementary input such as fertiliser and crop management.

Methodology

From the fig 1 it is clear that two villages which do not possess Water user’s Association were selected as study areas. They
are stratified in to three categories such as reach, source and size of land holding by the farmers. In case of reach, lands
located closer to the tank is considered as head reach and farther away is taken as tail reach and the remaining portion is
middle reach. Also famers using only well and only tank water for irrigating their fields are classified under source. With
respect to size of land holding, farmers owning land less than 1 ha are marginal farmers, from 1 to 2 ha are small farmers and
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above 2 ha are big farmers. With the matrix of above stratification, thirty respondents of each village were selected and
interview schedule was used to collect primary data.

Fig 1 Frame work for methodology adopted
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The gathered information was coded, master tabulated and analysed using Statistical Package for Social Science. The results

are given in the form of regression equation interms of farm size, income and expenditure.

STUDY AREA

Kolathur village is located at latitude of 12° 9> N and at longitude of 79°9° E. The total village area is 422.66hectares and
consists of 451 households. The total irrigated land is 376.27hectares and rain fed land is 68.41hectares. The only source of
irrigation for this village is tank (Kolathur big tank). The irrigation schemes are not available in this village, i.e., no Water
users association (WUA) exists. There are four sluices present in the tank. Depth of water stored in the tank is about 3.55
meters.

Vellarai village

is located at latitude of 12° 9’ N and at longitude of 80° 0’E with a total area of 191.16hectares. This village has only tank
irrigation system (Vellarai tank) and the length of the tank is 1760 meters. Water users association was formed earlier and
was not successfully functioned later due to various conflicts raised among the members. Total irrigated area is 94.42hectares
and rain fed land is 14.27hectares. The soil type found here is clay. There are only three sluices present in the village tank.

A total income and expenditure detail for one acre of paddy cultivation is clearly shown in Tablel. From nursery to harvest,
crop grown period is 120 days. Different varieties of paddy cultivated in Tamilnadu are Ponni, Super ponni, ADT-43, ADT-
45, Bapatlal etc. In study villages, Ponni is cultivated widely. The final produce is 25 bags/acre at the cost of Rs.850/bag
(each bag weighs 75kg). Hence the total gross income from one acre of paddy cultivation is Rs.21,250. On the other hand the
expenses constitutes various activities like nursery, ploughing, sapling, fertilizer and pesticide application, weeding,
harvesting, transportation, marketing etc. Approximately 20 kg of seeds are required for one acre of paddy cultivation at the
cost of Rs.25/kg. Two persons are in need of nursery work at Rs 300/person.

For transplantation 10 labours are necessary at Rs 200/person as wage rate. DAP, urea, potash and gypsum are applied as
fertilizer and Prudon is sprayed three times as insecticide. Removal of weed needs 9 workers at Rs 100/person. Machine
harvest is carried out at the cost of Rs 1500/acre for 2.30 hours. While marketing, 25 bags of paddy will be transported from
field to market at the cost of Rs 300/acre. Mediator cost is approximately 2% of gross income. Hence the total expenditure is
Rs 13,440/-. Net profit is arrived by deducting total expenses from gross income.

Table 1 Total income and Expenditure details for one acre of paddy cultivation in study villages

S.No Descriptions Particulars
1 Total Cultivatedlandin acre 1
2 Crop Paddy
3 [Variety Ponni
4 [Period in days 120
5 [No. of bags/acre 25
6 [Rate perbag (Rs.) 850
o Costoftotalbags (Rs.) 21250
11 |Gross Amount (Rs.) 21,250
12 Required seed quantityin kg for 1 acre 20
13 Rate of Seed(Rs/Kg.) 25
14 CostofSeed (Rs.) for 1 acre 500
15 | Ammount spent onnursery (Rs.) for 1 acre 600
16 &gggbmg charges/acrein Rs 2.500
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Analysis and Interpretation

In statistics, regression analysis includes any techniques for modeling and analyzing several variables, when the focus is on
the relationship between a dependent variable and one or more independent variables. More specifically, regression analysis
helps to understand how the typical value of the dependent variable changes when any one of the independent variables is
varied, while the other independent variables are held fixed. In all cases, the estimation target is a function of the independent
variables called the regression function.

Regression Analysis for Total Land Holding by the Respondents

1. Dependent Variable : Farming Expenditure (Y)

2. Independent Variable : Income in Rs (X1) and Size of land in acres (X2)
3. Multiple R Value :0.841

4. R Square Value :0.707

5. Adjusted R Square Value :0.695

6. F Value 161.517

7. P Value 1 0.000**

Note: ** refers it is more significant at 1 % level.

Here the dependent variable is farming expenditure and independent variables are income in rupees and size of land in acres.
Multiple R values show the correlation coefficient between actual value of Y and the predicted value of Y. Since R?=0.841
which is greater than 0.5, it is highly correlated. R? value is the coefficient of determination. Here 70.7% information about
farming expenditure is extracted from income and size of land holding. Adjusted R? value is 0.695 and R? value is 0.707,
which means sample number is higher than Y. Since P-value is less than 0.01, R? is highly correlated at 1% level in case of
total land holding by the respondents.

Table 2 Regression Analysis for Total Land Holding by the Respondents

Unstandardised Standardised - -
Model Coefficients Coefficients +Value p-Value
B Std.Emor Beta
Constant 2971 0410 - 7.246 0.000
Net income (X1) 0.400 0.185 0318 2.164 0.035
Totalland holding (X2) 0.292 0.078 0.552 3.752 0.000

Regression Equation for Total Land Holding by the Respondents

Y =2.971 + 0.400 X1 + 0.292 X2

It is proved from the Table 2, if income is increased by Rs.1000, then the expenditure is increased by Rs.318 and if 1 acre of
land is cultivated by the respondents, then expected increase in expenditure is Rs.552.

Regression Analysis for Total Cultivated Land by the Respondents:

1. Dependent Variable . Farming Expenditure (Y)

2. Independent Variable . Income (X1) in Rs and Size of Land in acres (X2)
3. Multiple R Value : 0.860

4. R Square Value :0.739

5. Adjusted R Square Value :0.729

6. F-Value 1 72.350

7. P-Value : 0.000**

Note: ** refers it is more significant at 1 % level.

Here the dependent variable is farming expenditure and independent variables are income in rupees and size of land in acres.
Multiple R values shows the correlation coefficient between actual value of Y and the predicted value of Y. Since R?=0.860
which is greater than 0.5, it is highly correlated. R? value is the coefficient of determination. Here 73.9% information about
farming expenditure is extracted from income and size of land holding. Adjusted R? value is 0.729 and R? value is 0.739,
which means sample number is higher than Y. Since P-value is less than 0.01, R? is highly correlated at 1% level in case of
total cultivated land by the respondents.
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Table 3 Regression Analysis for Total Cultivated Land by the Respondents
Un-standardized Standardized
Model Coefficients Coefficients t- Value p -Value
B $td.Emor Beta
Constant 3354 0412 = 8314 0.000
Net income (X1) 0.011 0227 0.900 0.500 0.096
Total cultivableland (X2) 0358 0.076 0.851 4709 0.000

Regression Equation (For Total Cultivated Land):

Y =3.354 + 0.011 X1 + 0.358 X2

It is proved from the Table 3, if income is increased by Rs.1000, then the expenditure is increased by Rs.900 and if 1 acre of
land is cultivated by the respondents, then expected increase in expenditure is Rs.851.

Discussion And Conclusion

The functioning of Water User’s Association is never an easy job since those are formed by the farmers and are expected to
run practically on their own contributions both in terms of finance and manpower. If it is not performing properly, the
available water in the storage structure will not be efficiently utilized by the farmers for irrigating their land. Unplanned
distribution of water leads to wastage of water and the end result will be the declining tank irrigated area. For example if the
farmer owns 5ha of land, he could not cultivate the whole area, rather he will cultivate only 2ha by leaving the remaining
land fallow. Most of the time he will go in for only one paddy cultivation season among three seasons. Expenditure interms
of agriculture labour, machine harvesting, fertilizer and pesticide cost, transportation of manure to the field and produce to
the market, mediator charge will be less when large area is cultivated by a single owner. Incase of agricultural labour, wage
rate is less for larger area compared to less cultivated area. Because if land extent is high, labours will adjust their job timing
and complete the work with nominal rate since they can get more number of days with a single owner. Otherwise their
demand will be high inorder to compensate the income until they get next opportunity. Carrying fertilizer to land, final
produce to market, collection of straw from field after harvest etc is done with the help of bullock cart or small truck. For
large area, transportation is easy which leads to nominal charge/acre. But for smaller area it is very difficult to reach the
field. Drivers are demanding huge amount from the land owners which will reduce their net income. Mediator for marketing
the produce is felt necessary by farmers for getting good rate/bag. Mediators charge is high incase of less produce. If they get
produce in mass, their work will become effortless to earn more money in a short period. Therefore it is very clear that
cultivating larger extent of land by farmers will reduce the expenditure and increase the net income. Efficient use of available
water in storage structure by Water User’s Association helps farmers to plan for cultivating the entire area they possess. So it
is necessary to form a new WUA in the villages where it does’nt exist so far. Also WUA should be revived in a place where
it is not functioning well.
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Abstract:
Construction of durable concrete structures requires skilled labor for placing and compacting concrete. Self Compacting Concrete
achieves this by its unique fresh state properties. In the plastic state, it flows under its own weight and homogeneity while completely
filling any formwork and passing around congested reinforcement. In the hardened state, it equals or excels standard concrete with
respect to strength and durability.

This work is aimed to study the performance of steel fiber reinforced self compacting concrete as plain self compacting
concrete is studied in depth but the fiber reinforced self compacting concrete is not studied to that extent.

Key words: Self compacting concrete, fibers, compressive strength, flexure strength.

I Introduction
Though concrete possess high compressive strength, stiffness, low thermal and electrical conductivity, low combustibility and toxicity
but two characteristics limited its use are, it is brittle and weak in tension. However the developments of Fiber Reinforced Composites
(FRC) have provided a technical basis for improving these deficiencies. Fibers are small pieces of reinforcing materials added to a
concrete mix which normally contains cement, water, fine and course aggregate.[1] Among the most common fibers used is steel,
glass, asbestos, polypropylene etc. When the loads imposed on the concrete approach that for failure, crack will propagate, sometimes
rapidly, fibers in concrete provides a means of arresting the crack growth. If the modulus of elasticity of fiber is high with respect to
the modulus of elasticity of concrete or mortar binder the fiber helps to carry the load, thereby increasing the tensile strength of the
material. Fibers increase the toughness, the flexural strength, and reduce the creep strain and shrinkage of concrete. [2] Several
European countries recognized the significance and potentials of SCC developed in Japan. During 1989, they founded European
federation of natural trade associations representing producers and applicators of specialist building products (EFNARC). The
utilization of SCC started growing rapidly. EFNARC, making use of board practical experiences of all members of European
federation with SCC, has drawn up specification and guide lines to provide a framework for design and use of high quality SCC,
during 2002[3].

Self Compacting Concrete has been desired as “The Most Revolutionary Development in Concrete Construction for
Several Decades”.

li Objective

The objective of this study is to optimize the Steel Fiber Reinforced Self Compacting Concrete (SFRSCC) in the fresh and in hardened
state. But the literature indicates that some studies are available on plain SCC but sufficient literature is not available on SFRSCC with
different mineral admixtures. Hence an attempt is made in this work to study the mechanical properties of both plain SCC and
SFRSCC.

lii Materials Used
For the present study ordinary Portland cement of 53 Grade, Natural sand from river Godavari (Paithan) confirming 1S 383-1970 along
with potable water and natural aggregates were used for preparation of concrete.

The super plasticizer used for the present study was supplied by the manufacturer Sika India Pvt. Ltd., Mumbai complies IS:
9103- 1999 (Amended 2003).

The viscosity modifying agent (VMA)was also supplied by the manufacturer Sika India Pvt. Ltd.

Dramix steel fibers conforming to ASTM A820 type-1 are used for experimental work. Dramix RC - 80/60 - BN are high
tensile steel cold drawn wire with hooked ends, glued in bundles & specially engineered for use in concrete. Fibers are made available
from Shakti Commodities Pvt. Ltd., New Delhi.

Fly Ash (FLA) which is available in dry powder form and is procured from Dirk India Pvt. Ltd., Nashik. It is available in
30Kg bags, color of which is light gray under the product name "Pozzocrete 60" was used for the present study.

Iv Methodology
After performing all required tests on the ingredients of concrete such as cement, sand, coarse aggregates etc. mix design for SCC was
done.
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