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Trend Analyses of Parameters of Equations for Minimum
Energy Consumption Ratio Achievable in Ubicomp

MANETS Using Location-Aware Transmission.
M. Kaleem GALAMALI, Assoc. Prof Nawaz MOHAMUDALLY

Abstract Research concerning location-tracking,
ubicomp functionalities and MANET transmission
strategies [35-71] are yielding commendable output.
Nevertheless, the area of modelling in ubicomp to assess
predictability features, is still at starting points. One
particular sub-area is energy considerations in ubicomp
coupled by present hardware level of constrained battery
power. A prior research was carried out to quantify and
model the minimum ratio of energy consumption (Min_R)
recordable for a CBR gauged against the energy
consumed by the sender, for node densities of 7 until 56.
The corresponding model was observed to be exponential.

In this paper, the next level of investigation is laid as as:
“What are the trends of variation observable within each
parameter of the equations of curves obtained for metric
Min_R [19] over varying node densities?”

The need for studying the behaviour of components of an
applicable model for metric Min_R and accordingly
model the behaviour of each component mathematically
remains high since it will involve concerted effort from
various researchers. Results obtained will comprehensibly
assist designers towards problem solving in ubicomp and
provision hardware, software/algorithms support for
ubicomp architectures supporting adaptability. This
paper is a follow-up of previous research [1-34].
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1. Introduction

A commendable solution to poor resource availability
in ubicomp is use of MANETS in which distribution of
energy consumption load is performed. This feature is
drastically influenced by node density. A past study
[19] was aimed at finding the trends observable for
metric Min_R for node densities varying between 7
until 56. The model suggested in that paper was the
exponential model of the form:
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G(x) = a * exp (b*(x - 0.01)) + c

Here, the equation of the model has involved 3
parameters; a, b and c. the successive task that is
required in this research for metric Min_R is to derive
the mathematical modelling of the parameters of the
equation obtained above and formulating the

corresponding equations for each parameter.

The key contributions of this paper is the establishment
of the trend of variation for each parameter of the
equations involved in the model for metric Min_R
presented in previous paper [19]. The tabular data in
table 1 in that paper [19] covering node humbers 7 until
56, is re-used here. The mathematical methods
produced here may be programmed into software
simulators and provide a tool for designers to better
understand predictability features in ubicomp and assist
in provisioning of future ubicomp needs. The rest of
this paper is organised as follows: section 2- Parameter
Trend Analysis- Metric Min_R, section 3- Conclusion
and References.

2. Parameter Trend Analysis -
Metric ECR.

2.0 General Procedure Adopted.

The tabulated data for each parameter of equation of
model for Min_R is plotted on gnuplot. Graphical
analyses using the “fit” command has been undertaken
here. Assistance from smooth bezier plot has also been
sought. For each graph of parameter plot obtained, the
general observations are reported. Here also, various
equations of fit are attempted and their corresponding
summary report is also reported, for each parameter of
metric Min_R. To conclude, choice is made
considering value of least reduced chi-square and most
acceptable extendability produced at node numbers 80
and 100. Moreover, the values of parameters for each
Min_R parameter of equation is noted.

2.1 Trend Analysis — Min_R parameter “a’.

The curve obtained shows a rapidly increasing start
until a maximum point at node number 21, followed by
a slow decreasing trend.
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Figure 1: Min_R parameter a

The potentially applicable equations are:
1. F(x)= ((a* x*)/(exp(( b * x )+
c))) + f/log(x)
Ch_sq =0.342 879
F(100) = 2.232 581
2. F(x)= ((a * x4)/( exp(( b * x )+
c))) + f£/(x * log(x))
Ch_sq =0.343 979 F(80) = 3.669 129
F(100) = 2.714 966
3. F(x)= ((a * x% ) /(exp((b*x"7)+ ¢
))) + (£/x)*log (x)
Ch_sq =0.343 825
F(100) = 2.884 475
4. F(x)= ((a*x® )/ (exp((b*x")+c))) +
( £/x ) * log(x)
Ch_sg =0.351 409
F(100) =3.137 8

F(80) = 3.474 041 48

F(80) = 3.768 99

F(80) = 3.919 09

Choice of best fit for Min_R Parameter a

The equation in part 4 above has been selected because
of better extendability even if ch_sq is not smallest.
The parameters obtained for best fit are:
a=05.76823,b=17.0628,c=-16.4915,d =3.191 63
, f=-123.076 , h =0.134 618

2.2 Trend Analysis — Min_R parameter “b”.
Generally, a clear linear increasing trend is observed.
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Figure 2: Min_R parameter b

The applicable equation here is
F(x) =d* x + £
Ch_sq=20.1303
Parameters of best fit are: d =0.430 905, f=-41.6396

2.3 Trend Analysis — Min_R parameter “c”.
Generally, the curve increases at a decreasing rate with
a tendency to be flattening.
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Figure 3: Min_R parameter ¢

The applicable equation in this situation is:

F(x) = (a/x)* exp (b* (x+c))+(d/x'>) +f
Ch_sqg = 0.000 255 463 F(80) =0.197 238 59
F(100) = 0.197 669 496

The parameters of best fit are:

a=0.142 437 , b =-0.003 730 17 , ¢ =0.099 54 ,

d=-193935, f=0.198 628

3. Conclusion.

This piece of research was targeted at and has
developed the applicable models of trends of the
parameters of equations for the metric Min_R in a
MANET topography of 300 x 300 m% The models have
been derived by refining quite complex mathematical
equations. These will certainly assist in studying
MANETs for MAUC environment from a software
engineering  angle, along  with  formulating
computational algorithms to be integrated into
simulators for appropriate studies of MANET. The
experiment algorithm was run in NS-2 over linux. The
plottings and “fit” attempts were practised in gnuplot.
Criteria used for evaluating best fit remain smallest
reduced chi-square values and smoothest extendability
of equations obtained.

Assumptions stated in previous paper [19] are inherited
in this paper also. Correctness of gnuplot and its

accuracy features are assumed as good.

Further work identified remain: formulating methods of
predictability for metric ECR and its trend and
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reporting observations of certain critical values

identified.
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