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ABSTRACT 
 

As MEMS technology continue to grow, MEMS device design optimization is becoming an interesting and 
important research issue. In order to design a MEMS device to meet the given specifications, the 
relationship between the device performance and various design parameters must be investigated. There are 
various optimization algorithms that can produce an optimized design of MEMS. Designing of MEMS 
accelerometer may include the parameters like Beam length, Beam width, Beam depth, Beam mass, proof 
mass etc. The primary intension of this research is to identify the optimal parameters to design an efficient 
accelerometer in MEMS. Here the optimization will be done by using Artificial Bee Colony Optimization 
(ABC) algorithm. This algorithm will overcome the issues of GA and the ABC based design parameter 
optimization technique will helpful to design MEMs accelerometer architecture. The fitness is based on the 
parameter die area with specified range. The implementation of the proposed method will be done by 
MatLab 7.12 and the performance will be analyzed with some existing methodologies.  
 
Keywords: ABC(Artificial Bee Colony),MEMS,Optimization,Accelerometer,GA  
 
1. INTRODUCTION  
 
       MEMS is a process technology used to create 
tiny integrated devices or systems that combine 
mechanical and electrical components. They are 
fabricated using integrated circuit (IC) batch 
processing techniques and can range in size from a 
few micrometers to millimeters.[2] These devices 
(or systems) have the ability to sense, control and 
actuate on the micro scale, and generate effects on 
the macro scale. MEMS have been identified as one 
of the most promising technologies for the 21st 
Century and have the potential to revolutionize both 
industrial and consumer products by combining 
silicon based microelectronics with 
micromachining technology. Its techniques and 
micro system based devices have the potential to 
dramatically affect of all of our lives and the way 
we live. If semiconductor micro fabrication was 
seen to be the first micro manufacturing revolution, 
MEMS is the second revolution [4]. 

MEMS range from simple beams and 
electrostatic gaps to more complex sensors and 
actuators that include fluidic, magnetic, and thermal 
systems. Modern methodology of MEMS design 
implies that the entire MEMS can be investigated 

only at higher abstraction levels such as schematic 
and system ones, where accurate macro model scan 
be used [1]. On the other hand, at component or 
device levels the physical behavior of three-
dimensional continuums is described by partial 
differential equations (PDE) solvable by Finite 
Element or Finite Difference Element Methods 
(FEM or FDM)[2]. Micro-Electro-Mechanical 
Systems consists of mechanical elements, sensors, 
actuators, and electrical and electronics devices on 
a common silicon substrate [3]. The sensors in 
MEMS gather information from the environment 
through measuring mechanical, thermal, biological, 
chemical, optical, and magnetic phenomena. The 
electronics then process the information derived 
from the sensors and through some decision making 
capability direct the actuators to respond by 
moving, positioning, regulating, pumping, and 
filtering, thereby controlling the environment for 
some desired outcome or purpose. [2]  

The advantages of semiconductor IC 
manufacturing such as low cost mass production, 
reliability are also integral to MEMS devices. The 
size of MEMS sub-components is in the range of 1 
to 100 micrometers and the size of MEMS device 
itself measure in the range of 20 micrometers to a 
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millimeter.[9] These have been used as sensors for 
pressure, temperature, mass flow, velocity, sound 
and chemical composition, as actuators for linear 
and angular motions, and as simple components for 
complex systems such as robots, lab-on-a-chip, 
micro heat engines and micro heat pumps.[1] The 
Lab on-a-chip in particular is promising to 
automate biology and chemistry to the same extent 
the integrated circuit has allowed large-scale 
automation of computation 

Accelerometers for automobile airbags, keyless 
entry systems, dense arrays of micro mirrors for 
high definition optical displays, scanning electron 
microscope tips to image single atoms, micro heat 
exchangers for cooling of electronic circuits, 
reactors for separating biological cells, blood 
analyzers, and pressure sensors for catheter tips are 
but a few of the current usages. Micro ducts are 
used in infrared detectors, diode lasers, miniature 
gas chromatographs, and high-frequency fluidic 
control systems. Micro pumps are used for ink jet 
printing, environmental testing, and electronic 
cooling. Potential medical applications for small 
pumps include controlled delivery and monitoring 
of minute amount of medication, manufacturing of 
nanoliters of chemicals, and development of 
artificial pancreas. [4]. Commercial tools like 
MEMCAD (Microcosm Technologies) [3] and 
MEMS Modeler (MEMSCAP) use parametric 
curve-fitting of simulation data to obtain macro 
models.[6] The primary drawback of these methods 
is that they do not generate scalable macro models 

However, the greatest potential for MEMS 
devices lies in new applications within 
telecommunications (optical and wireless), 
biomedical and process control areas Military use 
of MEMS such as triggers for weapons, micro-
gyros, micro-surety systems, and micro-navigation 
devices give another dimension to the importance 
of reliability of these devices.[9] Any accidental 
triggering may Claim many lives and, if in a 
warehouse, may have a domino effect. Initial air 
bag technology used conventional mechanical ‘ball 
and tube’ type devices which were relatively 
complex, weighed several pounds and cost several 
hundred dollars. They were usually mounted in the 
front of the vehicle with separate electronics near 
the airbag.  MEMS have enabled the same function 
to be accomplished by integrating an accelerometer 
and the electronics into a single silicon chip. 
Another example of an extremely successful 
MEMS application is the miniature disposable 
pressure sensor used to monitor blood pressure in 
hospitals. These sensors connect to a patient’s 
intravenous (IV) line and monitor the blood 

pressure through the IV solution. For a fraction of 
their cost ($10), they replace the early external 
blood pressure sensors that cost over $600 and had 
to be sterilized and recalibrated for reuse.[2] 

MEMS have several distinct advantages as a 
manufacturing technology [1]. In the first place, the 
interdisciplinary nature of MEMS technology and 
its micromachining techniques, as well as its 
diversity of applications has resulted in an 
unprecedented range of devices and synergies 
across previously unrelated fields (for example 
biology and microelectronics).Secondly, MEMS 
with its batch fabrication techniques enables 
components and devices to be manufactured with 
increased performance and reliability, combined 
with the obvious advantages of reduced physical 
size, volume, weight and cost. Thirdly, MEMS 
provides the basis for the manufacture of products 
that cannot be made by other methods. These 
factors make MEMS potentially a far more 
pervasive technology than integrated circuit 
microchips. However, there are many challenges 
and technological obstacles associated with 
miniaturization that need to be addressed and 
overcome before MEMS can realize its 
overwhelming potential. MEMS is a manufacturing 
technology; a paradigm for designing and creating 
complex mechanical devices and systems as well as 
their integrated electronics using batch fabrication 
techniques. 

A number of actuators operate by thermal 
actuation that imposes relatively high temperatures 
and require resistance against thermal cycling, high 
temperature fatigue or creep. All these issues 
necessitate rigorous mechanical tests, on MEMS 
scale, to examine the effect of various processing 
parameters, types of loading, service environments 
and temperatures for different materials and 
applications [4] Components such as micro mirrors 
that have several levels of alignment controls using 
structural hinges operating at high frequencies 
suffer from cyclic fatigue damage accumulation and 
may fail by crack initiation and propagation under 
cyclic loading [2]. 

The rest of the paper is organized as follows. 
Section II provides various researches conducted in 
relation to our proposed work. Section III explains 
about the design strategy and the proposed method. 
Section IV shows the result and discussion of our 
proposed method and finally section V concludes 
our proposed method for design parameter 
optimization of MEMS accelerometer. 

. 
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2. RELATED WORKS 

      The inception of MEMS devices occurred in 
many places and through the ideas and endeavors 
of several individuals. And of course, new MEMS 
technologies and applications are being developed 
every day. Following is a timeline which includes 
many efforts leading to MEMS development. This 
lesson by no means includes all the efforts put forth 
in developing MEMS technology and applications. 
It gives a broad look at some of the milestones 
which have contributed to the development of 
Microelectromechanical Systems as we know them 
today 
         Zhang et al. [6] implemented a hierarchical 
MEMS synthesis and optimization architecture, 
integrating an object-oriented data structure with 
SUGAR and two types of optimization: genetic 
algorithms (GA) and local gradient-based 
refinement. They noted that the MOGA approach 
needed a means for automating the starting 
populations for MOGA that would enable a larger 
sampling of the solution space of MEMS design. 
         Jain et al. [5] developed a MEMS transducer 
for an ultrasonic flaw detection system. This 
experiment appears to be the first to attempt 
ultrasonic signal detection by MEMS transducers in 
direct contact with solids. 
        Attoh-Okine et al.  [7] Proposed the potential 
applications of MEMS in pavement engineering 
and highlighted some of the potential applications. 
They highlighted both the advantages and 
disadvantages of MEMS within pavement 
engineering applications they also developed an 
experimental protocol for the use of MEMS 
resonator sensors in monitoring micro cracking in 
concrete 
         Kamalian et al. [9] extended Zhou’s work to 
more advanced MEMS problems and explored 
interactive evolutionary computation (IEC), 
integrating human expertise into the synthesis loop 
to leverage the strength of human expertise with 
computational efficiencies. 
         Li and Anton son [2] applied GAs to the 
mask-layout aspect of MEMS synthesis. Ma and 
Anton son [4] also used GAs for automated mask-
layout synthesis, but extended their work to include 
process synthesis for MEMS. Given a desired 
MEMS device topology and fabrication process, 
their tool could produce mask layouts and 
associated fabrication steps for a particular MEMS 
device. GAs was used to evolve an optimal mask 
layout given a user-defined shape. Li et al. [3] also 
concentrated on developing automatic fabrication 
process planning for MEMS Devices for the later 

stages of MEMS product development, once a 
designer always has a defined device concept. 
      Obadat et al. [10] developed full-scale MEMS-
based biaxial strain transducers for monitoring the 
fatigue state of railway track. A unique feature of 
this work involves the combined use of the finite 
element method (FEM) and MEMS. FEM analysis 
was used to determine the critical fatigue locations 
where the MEMS transducers were to be attached 
to these locations. 
      Since the invention of the transistor, scientists 
have been trying to improve and develop new 
micro electromechanical systems. MEMS devices 
have been used in so many commercial products. 
New applications and better technologies are 
emerging every day. The first MEMS devices 
measured such things as pressure in engines and 
motion in cars. Today, MEMS elements are 
controlling our communications networks. They are 
saving lives by inflating automobile air bags. They 
are placed in the human body to monitor blood 
pressure and used to administer drugs when and 
directly where they are needed. 
 
3. PROPOSED METHODOLOGY 
 
      Micro-Electro-Mechanical Systems (MEMS) 
are small micro-machines or micro-scale electro-
mechanical devices with elements fabricated with 
processes adapted from Integrated Circuits. MEMS 
are used in an increasingly large number of 
application areas such as telecommunications, 
bioengineering, and aerospace. As the MEMS field 
continues to progress and as devices grow in 
complexity, there is a greater demand for more 
efficient design tools which can reduce the amount 
of time MEMS designers spend at the initial 
conceptual phases of the design process. The main 
problem in MEMS is to get an optimal design. In 
the design process of technical systems always 
optimizations are executed to improve the system 
behavior. Usually these optimization steps are 
based on the experiences of the designer, who 
analyzes the system performance and modifies 
individual system parameters. The system 
properties are mostly specified in an ambiguous 
way e.g. fast system response, low power 
consumption or small production costs. As MEMS 
technology continue to grow, MEMS device design 
optimization is becoming an interesting and 
important research issue. In order to design a 
MEMS device to meet the given specifications, the 
relationship between the device performance and 
various design parameters are necessary. Inorder to 
achieve this we are developing a optimization 
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technique for selecting the design parameters of 
MEMS accelerometer.   
 
3.1 Optimized Parameter Design of Micro-

Electro-Mechanical System Accelerometer 
         
The importance of MEMS optimization is its 
dependency in concerning performance, power 
consumption, and reliability increases. There are 
various optimization algorithms that can produce an 
optimized design of MEMS. The optimization 
algorithm mainly focuses on the objective function 
or fitness function. In our proposed method we 
have utilized the Artificial Bee Colony 
Optimization algorithm for optimizing the design of 
MEMS Accelerometer. Various parameters that are 
required for the accelerometer design of MEMS 
includes the Beam length, Beam width, Beam 
depth, Beam mass, proof mass etc. The flow 
diagram for our proposed methodology is given in 
fig1. As shown in the figure, the various design 
parameters of the accelerometer is selected and for 
each of these parameters the optimization process is 
carried out using the ABC algorithm and the finally 
optimized parameters are obtained as the final 
solution. 

 
Fig 1: Block Diagram For Our Proposed Design 

Optimization Of MEMS Accelerometer. 
 
3.1.1 Design parameters of MEMS 

accelerometer 
The MEMS accelerometer design in our proposed 
method is employed with the aid of the various 
design parameters like Beam length, Beam width, 
Beam depth, Beam mass, proof mass etc. To begin 
the process a MEMS designer will approach the 
system and select a MEMS design domain of 
interest such as accelerometer as in our method 
because a concept domain must be selected before 

one can begin entering design specifications. Once 
this is done, the designer inputs their design 
specifications for these various parameters. The 
parameters and its specifications can be represented 
below as follows, 
      Beam Length : Z {Z1, Z2, Z3, Zj} 
 Beam Width : H {H1, H2, H3, Hj} 
 Beam Depth : D {D1, D2, D3, Dj} 
 Beam Mass : m {xm, ym} 
 Proof Mass : k {xk, yk} 

Of these parameters, Z1, Z2, Z3, yk should be 
optimized to produce the optimal design of MEMS. 
The remaining parameters are assigned with the 
constant values as follows, 

             
AHHHH j ==== 321                 (1)

 
BDDDD j ==== 321             (2)

 

Where A=B=1.8µm. 
The MEMS accelerometer diagram specifies all 

the parameters that can be used to get an optimal 
design of MEMS. It makes use of a folded beam 
structure. The structure is specified as follows,

            

 
Fig 2: MEMS Accelerometer With Design Parameters 

 
The MEMS accelerometer diagram specifies all 

the parameters that can be used to get an optimal 
design of MEMS. It makes use of a folded beam 
structure. The parameter values is specified as 
follows,

             
PZ j =      (3) 

Qym =      (4) 

12HZx jm +=     (5) 

312 222 HHZHx jk +++=   (6) 

Where P=150µm, Q=100µm. 
Whereas the other parameters like Z1, Z2, Z3, yk 

should be in the following ranges, 

   RZ =1                         (7) 

    SZ =2                         (8) 

    TZ =3              (9) 
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  Uyk =                               
(10)

 

Where  20 µm≤ R ≤ 500 µm, 20 µm≤ S≤ 100 
µm, 100 µm ≤ T ≤ 500 µm, 100 µm ≤ U ≤ 500 µm. 
The parameters are optimized using the ABC 
algorithm. The process of ABC is explained below. 
 
3.2 Artificial Bee Colony Algorithm for 

Optimization of Design Parameters 
 
Artificial Bee Colony (ABC) is a novel 
optimization algorithm inspired of the natural 
behavior of honey bees in their search process for 
the best food sources [16]. In the ABC algorithm, 
the colony of artificial bees contains three groups of 
bees: employed bees, onlookers and scouts [14] 
[18]. At the initialization step,  a set of food source 
positions are randomly produced and also the 
values of control parameters of the algorithm are 
assigned [17]. The nectar amount retrievable from 
food source corresponds to the quality of the 
solution represented by that food source. So the 
nectar amounts of the food sources existing at the 
initial positions are determined [19]. A bee waiting 
on the dance area to obtain the information about 
food sources is called an onlooker, a bee going to 
the food source is named as an employed bee, and a 
bee carrying out random search is called a scout 
[20]. 
 

 The goal of bees in the ABC model is to find 
the best solution, the position of a food source 
represents a possible solution to the optimization 
problem and the nectar amount of a food source 
corresponds to the quality (fitness) of the associated 
solution [15]. After sharing their information with 
onlookers, every employed bee goes to the food 
source area visited by herself at the previous cycle 
since that food source exists in her memory, and 
then chooses a new food source by means of visual 
information in the neighborhood of the one in her 
memory and evaluates its nectar amount [13]. At 
the second stage, after sharing the information, 
every employed bee goes to the food source area 
visited by herself at the previous cycle since that 
food source exists in her memory, and then chooses 
a new food source by means of visual information 
in the neighborhood of the present one [11]. At the 
third stage, an onlooker prefers a food source area 
depending on the nectar information distributed by 
the employed bees on the dance area [12]. When 
the source is abandoned, the employed bee 
becomes a scout and starts to search a new source 
in the vicinity of the hive. 

In ABC algorithm the possible solutions for the 
optimization problem can be denoted by the 

position of a food source and the fitness of a related 
solution can be obtained by the nectar quantity of 
food source. The quantity of solutions in the 
population is equal to the quantity of the employed 
bees or the onlooker bees. At first cycle, ABC 
produces a randomly distributed initial population 
of solutions. After initialization, the population of 
the solutions is focused to the replicated cycles of 
the search process of the employed bees, the 
onlooker bees and the scout bees. An employed 
bees generates alteration on the solution in their 
memory depending on the area knowledge and 
verify the nectar quantity of the new solution. If the 
nectar quantity of the new one is better than that of 
the earlier one, the bee memorizes the new position 
and forgets the old one or else it memorize the 
earlier position in their memory. The employed 
bees, after their completion of search process it 
shares the nectar knowledge of the food sources 
and their position knowledge with the onlooker 
bees. Then onlooker bees estimate the knowledge 
from the employed bees and select a food source 
with a probability similar to its quantity. If it is 
satisfied means then we can memorize the solution 
and stop the process, otherwise the process have to 
be repeated until the new solution satisfies the 
eligible criteria. The working process of the ABC 
algorithm is based on the fitness value of the 
solution and the flow diagram given below shows 
the overall process that is being carried out in the 
ABC algorithm. 

 
The fig 3 shows the entire process of ABC 

algorithm. The first stage is the initialization of the 
population which is followed by the fitness 
calculation. The procedure of fitness calculation is 
carried out for employed bees as well as the 
onlooker bees. The algorithm is terminated only 
when the conditional criteria is met. By using ABC 
algorithm the intensity parameters are adjusted and 
improved output image is obtained. The proposed 
ABC algorithm is explained below. 

 
In this work, first we initialize the position of 

the employed bees by finding the new solution. 
Here we are using contrast values as initial food 
source. Therefore iX  is the initial food source 

(solution), where, (
 

Ni ........,.........3,2,1= ) is a D-
dimensional vector. After finding the initial food 
source calculate the fitness function for a new food 
source (new solution). The fitness function can be 
calculated for getting the maximum fitness 
function. Therefore the maximum fitness function 
can be obtained by equation (11). 
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Fig 3: Optimization ProcessIin ABC 

 
 

The objective function or Fitness function for 
the MEMS design is represented by,

 Α= DF      (11) 
Where, DA is the Die Area. The Die Area DA can 
be evaluated by the following equation, 

mm yWLLLxD )2)(2(( 2132 +−++=Α  (12) 

Die Area value can be between 90,000 to 
160,000µm2 and it can be relaxed up to 240,000 
µm2 

The maximum fitness value is considered as the 
best food source and by keeping this fitness 

function as initial stage we start our searching 
process by using employed bees, onlooker bees, 
and scout. The initial stage of fitness function is 
calculated.  
 
3.2.1 Employed bees 
The employed bee searches the neighborhood of its 
current food source (solution) to find out a new 
food source (new solution) using the equation (13) 

( )lifff XXXC −+= ω                       (13) 

Where, l  and f  are the arbitrary selected 

symbols. Here l  is the very next value of f  or l  

is the next chance of f
 
to find the new food 

source (solution). fω
 

is a random number 

between [ ]1,1− . After creating the new solution 
(food source), the quantity of it will be determined 
and a greedy choice process will be presented. If 
the quality of a new food source (solution) is 
improved than the existing position, the employed 
bee neglects that position and moves towards new 
solution (food source), or else the fitness of a new 
solution (food source) is equal or improved than 
that of  iX  , therefore the new solution takes the 

place of iX  in the population and becomes a new 

solution.  
 

3.2.2Onlooker bees 
The onlooker bees select a food source by 
estimating the knowledge obtained from all of the 

employed bees. The probability ip  of choosing the 

solution (food source) is evaluated by the equation 
(14), 

                

∑
=

=
n

f

f

F

F
P

1

                                          (14)                  

Where F  is the fitness value of the solution 
(food source) iX . After choosing a food source 

(solution) from onlooker bees generates a new food 
source using equation (13). After generating the 
new food source a greedy selection will be applied 
same as that we applied in the case of employed 
bees. If a solution obtained a food source cannot be 
improved by these trials then that food source will 
be considered as abandoned and the employed bee 
related with that solution (food source) becomes a 
scout. The scout randomly produces new food 
source and therefore in our proposed method before 
scout process we obtained our improved better food 
source (solution).Thus we obtain different design 
parameters for the accelerometer in an optimized 
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manner which helps in improving the design 
process of the MEMS accelerometer. 

 
4. RESULT AND DISCUSSION 
 
     By applying the ABC algorithm we have 
obtained the optimal values for L1, L2, L3, ym. In 
our method we have used totally thousand iterations 
to obtain the optimal design. The optimization 
process has minimized the die area, represented by 
the objective or fitness function F, by satisfying the 
design criteria. The best performing design was 
saved for each successive starting population to 
converge on the optimum values. The results had 
been displayed for the following iterations and the 
optimum values obtained by the ABC algorithm 
have also been described in the tables. 

 
 
 
 

 
 

Fig 4: Minimization Of Objective Function In The 100th 
Iteration 

 
 

 
Fig 5: Minimization Of Objective Function In The 200th 

Iteration 
 
 
 

 
 

Fig 6: Minimization Of Objective Function In The 400th 
Iteration 

 
 
 
 
 
 
 
 

 
 



Journal of Theoretical and Applied Information Technology 
 20th February 2014. Vol. 60 No.2 

© 2005 - 2014 JATIT & LLS. All rights reserved.  

 
ISSN: 1992-8645                                                       www.jatit.org                                                          E-ISSN: 1817-3195      

 
281 

 

Table 1: Five Optimal Values Obtained In The 100th Iteration By ABC Algorithm 

 
Table 2: Five Optimal Values Obtained In The 200th Iteration By ABC Algorithm 

 
Table 3: Five Optimal Values Obtained In The 400th Iteration By ABC Algorithm 

 
 
 

 
 

Fig 7: Final Minimization Of Objective Function 
 

The table 1,2 and 3 shows the optimal values 
Obtained for 100th,200thand 400th iteration.Five 
optimal values for each of the iterations are found 
out and tabulated. The corresponding graphical 
representation is shown in the fig 4,5 and 6 
respectively with the minimized objective function.   

The fig 7 shows the graphical representation of 
the Final Minimization of Objective function using 
ABC algorithm. 

The table given below shows the comparison of 
the fitness value that is obtained using our proposed 
method and the existing method using the genetic 

Iteration L1 L2 L3 Ym F 
Rank  1 2.814e-05 5.817e-05 4.746e-04 1.009e-04 111739.81521 
Rank  2 2.592e-05 6.620e-05 4.654e-04 1.004e-04 111820.19521 
Rank  3 2.592e-05 6.620e-05 4.654e-04 1.004e-04 111820.19521 
Rank  4 2.592e-05 6.620e-05 4.654e-04 1.004e-04 111820.19521 
Rank  5 2.592e-05 6.620e-05 4.654e-04 1.004e-04 111820.19521 

Iteration L1 L2 L3 Ym F 
Rank  1 2.100e-05 5.446e-05 4.897e-04 1.010e-04 111979.77470 
Rank  2 2.100e-05 5.446e-05 4.897e-04 1.010e-04 111979.77470 
Rank  3 2.100e-05 5.446e-05 4.897e-04 1.010e-04 111979.77470 
Rank  4 2.100e-05 5.446e-05 4.897e-04 1.010e-04 111979.77470 
Rank  5 2.315e-05 6.079e-05 4.800e-04 1.007e-04 112358.53887 

Iteration L1 L2 L3 Ym F 
Rank  1 2.283e-05 5.174e-05 4.805e-04 1.019e-04 111089.42430 
Rank  2 2.500e-05 5.777e-05 4.727e-04 1.017e-04 111751.39832 
Rank  3 2.500e-05 5.777e-05 4.727e-04 1.017e-04 111751.39832 
Rank  4 2.500e-05 5.777e-05 4.727e-04 1.017e-04 111751.39832 
Rank  5 3.786e-05 5.071e-05 \4.866e-04 1.003e-04 112075.01720 
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algorithm. The fitness value proved to have 
improved than the existing method. 

 
Table 4: Comparison Of Fitness Value Using The 

Existing And Proposed Method 
 

Methods Fitness function 
Existing method 112297.95163 
Proposed method 112369.1602 

  
The graphical representation for the comparison 

of two methods is given in fig 8 below. As shown 
in the graph the fitness value of the proposed 
method is improved using the ABC algorithm when 
compared with that of genetic algorithm. 
 

 
Fig 8: Graphical Representation Of Fitness Value Using 

The Existing And Proposed Method 
 

5. CONCLUSION 
 
In this paper, we have proposed a system 

to perform the optimization of the design 
parameters in the MEMS accelerometer. For this, 
we have employed Ant Bee Colony optimization 
algorithm which provides an efficient optimization 
technique. The result shows that our proposed 
method has delivered better results in terms of the 
fitness values when compared to other optimization 
techniques like genetic algorithm and also better 
optimization. This algorithm will overcome the 
issues of GA and the ABC based design parameter 
optimization technique will helpful to design 
MEMs accelerometer architecture. The fitness is 
based on the parameter die area with specified 
range. 
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