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ABSTRACT
Portable storage devices are becoming popular and growing rapidly. These devices can store and acquire
information wherever whenever you need. The aim of this project is to design Advanced Direct Memory Access2
(ADMA 2) that supports high capacity data transfer with greater Speed and reduced Power Consumption. The
ADMA 2 Controller is a hardware feature that enables movement of blocks of data from peripheral to memory,
memory to peripheral or memory to memory. This movement of data by a separate entity significantly reduces
the load on the processor. ADMA controller can be used to save power in a system by putting the Central
Processing Unit in a low-power state and using the ADMA controller (fewer gates/transactions) to move the
data.

Keywords : SD Host Controller, DMA, ADMA 2, Verilog
I. INTRODUCTION
The need for portable digital storage in Embedded Systems is increasing rapidly. With the increasing consumer
digital content, demand for high capacity digital storage is increasing rapidly. Today, portable storage media's
are widely used in all mobile phones, digital cameras, camcorders, and in many multimedia devices. . Secure
Digital (SD) cards are designed for portable storage applications. They have many advantages over their
predecessors. They have high storage capacity and built upon NAND flash technology. SD cards have security
feature built in for protecting digital contents.
ADMA 2 transfers data directly between an I/O device and memory (memory to memory ADMA transfers are
also possible). Whichever CPU is being used, it must have a ADMA 2 feature to determine when ADMA 2 is
required, so that it can relinquish control of the address and data buses, as well as the control lines required to
read and write to memory.

II. SECURE DIGITAL HOST CONTROLLER (SDHC)
Secure Digital (SD) is the most widely used portable memory standard. Its ultra-compact and rugged
architecture, simple interface, high security, low power consumption, reliable operation and interoperability
have made it the de-facto solution for portable storage.
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2.1 SD Bus Interface
In systems-on-a-chip and embedded systems, typical system bus infrastructure is a complex on-chip bus such as
AMBA High-performance Bus. AMBA defines two kinds of AHB components: master and slave. A slave
interface is similar to programmed I/O through which the software (running on embedded CPU, e.g. ARM) can
write/read I/O registers or (less commonly) local memory blocks inside the device. A master interface can be
used by the device to perform DMA transactions to/from system memory without heavily loading the CPU.
Therefore high bandwidth devices such as network controllers that need to transfer huge amounts of data
to/from system memory will have two interface adapters to the AHB: a master and a slave interface. This is
because on-chip buses like AHB do not support tri-stating the bus or alternating the direction of any line on the
bus.
Like PCI, no central DMA controller is required since the DMA is bus-mastering, but an arbiter is required in
case of multiple masters present on the system. Internally, a multichannel DMA engine is usually present in the
device to perform multiple concurrent scatter-gather operations as programmed by the software. The Data
transfers to and from the SD Memory Card are done in blocks. Data blocks are always succeeded by CRC bits.
Single and Multiple block operations are defined. Data can be transferred using single or multiple data lines.
The SD Host Controller is fully compliant to SD Host Controller Specification version 3.0 and Physical Layer
Specification version 3.01. The standard register set is implemented. The Host Processor accesses the various
registers and FIFOs in the Host Controller to transfer data between Host and SD Card.

Fig 1.1: Basic block diagram of SDHC
Every data transfer is preceded by corresponding command and response. Command is send by the Host
Controller to the Card and Response is send back by the Card to the Host Controller. The block diagram of Host
Controller is given in Figure 1.1

2.2 Data Transfer Modes
The SD Host Controller supports three modes to transfer Data between System and the card. The three modes
include Non-DMA, DMA and ADMA mode. In Non-DMA mode (also known as "programmed I/O" method)
the Host Controller has a data buffer for data transfer. The Host Driver accesses internal buffer through the 32-
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bit Buffer Data Port register. Internally, the Host Controller maintains a pointer to control the data buffer. The
pointer is not directly accessible by the Host Driver. Every time the Buffer Data Port register is accessed, the
pointer is incremented depending on amount of data written.

In DMA mode, the data transfer between system memory and SD card takes place without interruption of CPU
execution. DMA shall support both single block and multiple-block transfers but does not support infinite
transfers. The result of a DMA transfer shall be the same regardless of the system bus data transfer method.
DMA had disadvantage that DMA Interrupt generated at every page boundary disturbs CPU to reprogram the
new system address.

This DMA algorithm forms a performance bottleneck by interruption at every page boundary.
A new DMA transfer algorithm called ADMA (Advanced DMA) is defined that adopts scatter gather DMA
algorithm so that higher data transfer speed is available. The Host Driver can program a list of data transfers
between system memory and SD card to the Descriptor Table before executing ADMA. It enables ADMA to
operate without interrupting the Host Driver. Furthermore, ADMA can support not only 32-bit system memory
addressing but also 64-bit system memory addressing.

The 32-bit system memory addressing uses lower 32-bit field of 64-bit address registers. ADMA adopts scatter
gather DMA algorithm so that higher data transfer speed is available. The Host Driver can program a list of data
transfers between system memory and SD card to the Descriptor Table before executing ADMA. It enables
ADMA to operate without interrupting the Host Driver. Furthermore, ADMA can support not only 32-bit
system memory addressing but also 64-bit system memory addressing. The 32-bit system memory addressing
uses lower 32-bit field of 64-bit address registers.

2.3 Direct Memory Access (DMA)
DMA is an essential feature of all modern computers, as it allows devices to transfer data without subjecting the
CPU to a heavy overhead. Otherwise, the CPU would have to copy each piece of data from the source to the
destination. This is typically slower than copying normal blocks of memory since access to I/O devices over a
peripheral bus is generally slower than normal system RAM. During this time the CPU would be unavailable for
any other tasks involving CPU bus access, although it could continue doing any work which did not require bus
access. A DMA transfer essentially copies a block of memory from one device to another. While the CPU
initiates the transfer, it does not execute it. For so-called "third party" DMA, as is normally used with the ISA
bus, the transfer is performed by a DMA controller which is typically part of the motherboard chipset. More
advanced bus designs such as PCI typically use bus mastering DMA, where the device takes control of the bus
and performs the transfer itself. A typical usage of DMA is copying a block of memory from system RAM to or
from a buffer on the device.
Such an operation does not stall the processor, which as a result can be scheduled to perform other tasks. DMA
is essential to high performance embedded systems. It is also essential in providing so-called zero-copy
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implementations of peripheral device drivers as well as functionalities such as network packet routing, audio
playback and streaming video.

III. DRAWBACKS OF DMA
A typical usage of a DMA is to transfer a block of memory from/to an external memory or from/to a buffer on
the device. A DMA is usually used in high performance embedded systems. The alignment process subjects the
CPU to a heavy overhead. There are some applications, like video processing that require an efficient support
for unaligned accesses, degrading the performance significantly.

IV. SDMA, ADMA 1 DISADVANTAGES
Single operation DMA (SDMA) interrupts the host CPU at every page boundary while the ADMA reduces the
load on the host CPU. It supports both 32-bit and 64-bit system memory addressing. ADMA2 improves upon
ADMA1 by removing restrictions on data location and size. DMA shall only support both single block and
multiple-block transfers but does not support infinite transfers.

DMA had disadvantage that DMA Interrupt generated at every page boundary disturbs CPU to reprogram the
new system.This SDMA algorithm forms a performance bottleneck by interruption at every page boundary. A
new DMA transfer algorithm called ADMA2 (Advanced DMA 2) provides higher data transfer speed. DMA
allows an I/O device to communicate directly to the main memory bypassing CPU (Central Processing Unit) in
order to speed up memory operations. When used with DMA the CPU initiates the transfer, does other
operations while the transfer is in progress, and receives an interrupt from the DMA controller when the
operation is done. Computers that have DMA channels can transfer data to and from devices with much less
CPU overhead than computers without a DMA channel.
V. ADVANCED DIRECT MEMORY ACCESS 2 (ADMA 2)
ADMA 2 is one of several methods for coordinating the timing of data transfers between an input/output (I/O)
device and the core processing unit or memory in a computer. ADMA 2 is one of the faster types of
synchronization mechanisms, generally providing significant improvement over interrupts, in terms of both
latency and throughput.

5.1 Principle of ADMA 2
ADMA 2 controller can generate memory addresses and initiate memory read or write cycles. It contains
several processor registers that can be written and read by the CPU. These include a memory address register, a
byte count register, and one or more control registers The CPU then sends commands to a peripheral device to
initiate transfer of data. The ADMA 2 controller then provides addresses and read/write control lines to the
system memory. Each time a byte of data is ready to be transferred between the peripheral device and memory,
the ADMA 2 controller increments its internal address register until the full block of data is transferred.
The figure 5.1 shows the block diagram of advanced ADMA2.In ADMA2 operation a Descriptor Table is
created in system memory by the Host Driver. 32-bit Address Descriptor Table is used for the system with 32bit addressing and 64-bit Address Descriptor Table is used for the system with 64-bit addressing.
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Fig 5.1: Block diagram of ADMA 2
Each descriptor line (one executable unit) consists with address, length and attribute field. The attribute
specifies operation of the descriptor line. ADMA2 includes SDMA, State Machine and Registers circuits.
ADMA2 does not use 32-bit SDMA System Address Register but uses the 64-bit Advanced DMA System
Address register for descriptor pointer. Writing Command register triggers off ADMA2 transfer. ADMA2
fetches one descriptor line and executes it. This procedure is repeated until end of descriptor is found.

5.2 An Example of ADMA2 Programming

Fig 5.2: An Example of ADMA2 Data Transfer
Figure 5.2 shows a typical ADMA2 descriptor program. The data area is sliced in various lengths and each slice
is placed somewhere in system memory. The Host Driver describes the Descriptor Table with set of address,
length and attributes. Each sliced data is transferred in turns as programmed in descriptor.

5.3 Block Count Register
Block count register is enabled when Block Count Enable in the Transfer Mode register is set to 1.The Host
Controller decrements the block count after each block transfer and stops when the count reaches zero. Setting
the block count to 0 results in no data blocks is transferred. This register should be accessed only when no
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transaction is executing. During data transfer, read operations on this register may return an invalid value and
write operations are ignored. When a suspend command is completed, the number of blocks yet to be transferred
can be determined by reading this register.

5.4 Data Address and Data Length Requirements
There are 3 requirements to program descriptor.
The maximum data length of each descriptor line is less than 64KB.
Total Length = Length 1 + Length 2 + …Length n

Total length = multiple of Block Size

If total length of a descriptor were not multiple of block size, ADMA2 transfer should be aborted by data
timeout.

5.5 Descriptor Table

Fig 5.3: Example of Descriptor table
Figure 5.3 shows the definition of 32-bit Address Descriptor Table. One descriptor line consumes 64-bit (8byte) memory space. Attribute is used to control descriptor. 3 action symbols are specified. "Nop" operation
skips current descriptor line and fetches next one. "Tran" operation transfers data designated by address and
length field. "Link" operation is used to connect separated two descriptors. The address field of link points to
next Descriptor Table. The combination of Act2=0 and Act1=1 is reserved and defined the same operation as
Nop.

5.6 ADMA2 States and its Operation
The figure shows various states of ADMA2 and the operation of all states. It also describes the condition when
ADMA 2 fetches the descriptor line and transfer the data and the increment in the address. ADMA 2 adopts
scatter gather DMA algorithm so that higher data transfer speed.
The Host Driver can program a list of data transfers between system memory and SD card to the Descriptor
Table before executing ADMA. It enables ADMA to operate without interrupting the Host Driver. Furthermore,
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ADMA can support not only 32-bit system memory addressing but also 64-bit system memory addressing. The
32-bit system memory addressing uses lower 32-bit field of 64-bit address registers.
ST_FDS (Fetch Descriptor): ADMA 2 fetches a descriptor line and set parameters in internal registers. Next
go to ST_CADR state.

Fig 5.6: States of ADMA 2
ST_CADR (Change Address): Link operation loads another Descriptor

address to ADMA 2 System Address

register. In other operations, ADMA System Address register is incremented to point next descriptor line. If
End=0, go to ST_TFR state. ADMA 2 shall not be stopped at this state even if some errors occur.

ST_TFR(Transfer Data ): Data transfer of one descriptor line is executed between system memory and SD
card. If data transfer continues (End=0) go to ST_FDS state.

ST_STOP (Stop DMA): After Power on reset or software reset. All descriptor data transfers are completed.
Error occurrence during ADMA2 transfer may stops ADMA2 operation and generates ADMA 2 Error Interrupt.
Error Status register holds state of ADMA 2 stopped. The host driver can identify error descriptor location by
following method. If ADMA 2 stopped at ST_FDS state, the ADMA 2 System Address Register points the error
descriptor line. If ADMA 2 stopped at ST_TFR or ST_STOP state, the ADMA 2 System Address Register
points the next location of error descriptor line. By this reason, ADMA2 shall not stop at ST_CADR state.
ADMA 2 allows an I/O device to communicate directly to the main memory bypassing CPU in order to speed
up memory operations. When the CPU is using programmed input/output (I/O) without DMA, it is fully
occupied for the entire duration of the read/write operation, and is thus unavailable to perform other work. When
used with ADMA, the CPU initiates the transfer, does other operations while the transfer is in progress, and
receives an interrupt from the ADMA controller ( a special purpose processor used to transfer data between
memory and I/O devices) when the operation is done.
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VI. SIMULATED RESULTS USING VERILOG

Fig 6.1: Reset function for command line 00
In fig 6.1 data is received from memory card, it is said to be in wait mode. Data will either be read or write in
host depending on command line.

Fig 6.2: Read function for command line 01
In fig 6.2 data is received from memory card. It is said to perform read function as command line is changed
from 00 to 01. The data is read from memory card
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Fig 6.3 Write function for command line 10
In figure 6.3 read operation is completed. It is said to perform write operation as the command line is changed
from 01 to 10.

Fig 6.4: Undefined state for command line 11
Undefined function or high impedance as command line is 11.

VII. CONCLUSION
The battery operated device which is one of the fastest growing electronic industries, in which speed of data
transfer is becoming a major issue. With the proposed design of secure digital host controller intellectual
property, we can achieve a high speed data transfer without compromising power. Simulated results for data
transfer in ADMA 2 which provides high capacity data transfer with the reduction in load on Host CPU is
obtained.

7.1 Further Enhancement
In coming years SD technology will be the de-facto industry standard for mobile phones, digital cameras and
other portable multimedia entertainment devices. Future plan is to do the functional verification of Designed
ADMA 2 and to work on next generation SD which is SDXC (extended Capacity) memory card specification.
In this technology the storage capacity of the SD card will be from 32 GB to 2 TB.
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ABSTRACT
Data Mining is a process of extracting useful knowledge from the database. To do that one can need
aggregative function for data set preparation. Now a day, it is time consuming process and cumbersome process
for the researcher. This paper compared the horizontal layout representation of aggregated data using structure
query language and the data generated by data conda software tool.
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I. INTRODUCTION
Data mining refers the extracting or mining knowledge from huge amount of the data. The main objective of the
data mining techniques is to extract regularities from a large amount of data. Data mining has a variety of fields
which provides the different tools and the techniques for handling the large database. As we know that the
relational database are the best approach to handle the structured data but now a days the data are not only
available in relational form but also available in multiple form. If we gather all the tables in centrally then
which is made up of attributes that summarizes or aggregate the information found in other tables. The data
preparation step covers all activities to construct the final dataset for modeling from the raw data. Tasks include
database, table, record, and field selection as well as cleaning, aggregation and transformation of data.
Aggregating functions have a set of values as input and produce one value as output.
In the section 2 describe the related research carried out in the field of aggregation. Section 3 presents the
comparative analysis of various research works with different parameters. Section 4 and 5 describe the SPJ
method and horizontal representation using data conda followed by conclusion.

II. RELATED WORKS
Aggregation concept is a powerful tool in database design, and consequently, preserving aggregation in database
implementation is essential. The aggregation problem becomes especially acute in a database management
system (DBMS) since such a system contains a large volume of data that could form aggregates that are more
sensitive than their constituent parts. It is the intent of this paper to investigate the aggregation problem in the
context of a database [1]. Aggregation is an important concept in database design where composite objects can
be modeled during the design of database applications. Therefore, maintaining the aggregation concept in
database implementation is essential [2]. Aggregation is a composition (part-of) relationship, in which a
composite object (“whole”) consists of other component objects (“parts”) [3]. In this paper [4] introduced three
SQL implementations of the popular K-means cluster rule to integrate it with a relative DBMS: (1) an easy
translation of K-means computations into SQL. (2) Associate degree optimized version supported improved
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knowledge organization, economical categorization, adequate statistics and rewritten queries. (3) An
incremental version that uses the optimized version as a building block with fast convergence and automated
reseeding.
In the paper [5] have proposed two aggregate functions to compute percentages. The first function proceeds one
row for each computed percentage and it was called a vertical percentage aggregation. The second function
returns each set of percentages adding 100% on the same row in horizontal form and it was called a horizontal
percentage aggregation. They are used as a framework to study percentage queries. Two practical issues when
computing vertical percentage queries were identified: missing rows and division by zero. Horizontal
percentages do not present the missing row issue. it with efficiency assess proportion queries with many
optimizations together with categorization, computation from partial aggregates, victimization either row
insertion or update to supply the result table, and reusing vertical percentages to induce horizontal percentages.
And compared proposed percentage aggregations against queries using OLAP aggregations. Each projected
aggregations area unit considerably quicker than existing OLAP mixture functions.
The Bayesian classifier could be a basic classification technique. In the paper [6], they targeted on
programming Bayesian categoryifiers in SQL and introduced two classifiers: Naive Bayes and a classifier
supported class decomposition victimization K-means cluster and regarded two complementary tasks: model
computation and marking an information set. They analyzed the way to remodel equations into economical SQL
queries and introduced many question optimizations. We have a tendency to conduct experiments with real and
artificial knowledge sets to guage classification accuracy, question optimizations and quantifiability. The
Bayesian classifier is a lot of correct than Naïve Bayes and call trees. Distance computation is considerably
accelerated with horizontal layout for tables, denormalization and pivoting. They compared the Naive Bayes
implementations in SQL and C++: SQL is concerning fourfold slower. Bayesian classifier in SQL achieves high
classification accuracy, will with efficiency analyze massive knowledge sets and has linear quantifiability.
Association rules area unit is an information mining technique accustomed discover frequent patterns in a very
data set. In the paper [7] association rules area unit employed in the medical domain, wherever knowledge sets
area unit usually high dimensional and tiny. The chief disadvantage concerning mining association rules in a
very high dimensional knowledge set is that the variety of patterns that area unit discovered, most of that area
unit moot or redundant. Many constraints area unit projected for filtering functions, since our aim is to get solely
important association rules and accelerate the search method. A greedy rule is introduced to reason rule covers
so as to summarize rules having the same consequent. The importance of association rules is evaluated
victimization three metrics: support, confidence and raise. Experiments specialize in discovering association
rules on a true knowledge set to predict absence or existence of cardiovascular disease. Constraints area unit
shown to considerably scale back the quantity of discovered rules and improve time period. Rule covers
summarize an outsized variety of rules by manufacturing a compact set of rules with prime quality metrics.

For a good type of classification algorithms, scalability to massive databases are often achieved by perceptive
that the majority algorithms area unit driven by a group of adequate statistics that area unit considerably smaller
than the information within the paper [8]. By counting on a SQL backend to reason the adequate statistics, they
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leverage the question process system of SQL knowledge bases and avoid the requirement for moving data to the
shopper. They need bestowed a brand new SQL operator for Unpivot that allows economical gathering of
statistics with least changes to the SQL backend. This approach provides the ends up in important increase in
performance while not requiring any changes to the physical layout of the information. They showed
analytically however this approach outperforms an alternate that needs dynamic within the knowledge layout.
They conjointly compared impact of information illustration and show that a “dense” illustration is also most
popular to a “sparse” one, even once the information area unit fairly distributed.
In the paper [9] introduced a brand new category of mixture functions, referred to as horizontal aggregations.
Horizontal aggregations area unit helpful to make knowledge sets in tabular type. A horizontal aggregation
returns a set of varietys rather than one number for every group. They projected a straightforward extension to
SQL customary mixture functions to reason horizontal aggregations that solely needs specifying subgrouping
columns. They explained the way to assess horizontal aggregations with customary SQL victimization two basic
ways. the primary one (SPJ) depends on relative operators. The second (CASE) depends on the SQL case
construct. The SPJ strategy is attention-grabbing from a theoretical purpose of read as a result of it's supported
choose, project, natural be part of an outer be part of queries. The CASE strategy is very important from a
sensible position given its potency. The projected horizontal aggregations are often used as a way to
mechanically generate economical SQL code with three sets of parameters: grouping columns, subgrouping
columns and collective column. On the opposite hand, if customary SQL mixture functions area unit extended
with the "BY" clause, this work suggests the way to modify the SQL program and question optimizer. The
impact on syntax is least. The fundamental distinction between vertical and horizontal aggregations, from the
user purpose of read, is simply the inclusion of subgrouping columns.

III. SPJ METHOD AND EVALUATION
Table is a collection of records organized in rows and columns. The definition is in OLAP terms. Let F be a
temporary table or view based on a star join query on several tables. In that k is a primary key of an integer
attribute and D1, D2 are different dimensions of nominal and numerical attribute. An example showing the input
table is on the Table 1. And the traditional SQL aggregation sum () result is on the Table 3. The horizontal
aggregation of query result stored in the Table 3. The main goal of horizontal aggregation is to transform the
Table 2 into Table 3 representation. A method, SPJ method, is used to evaluate a horizontal aggregation, which
relies on relational operations. That is, select project, join and aggregation queries.
In order to evaluate this query the query optimizer takes three input parameters:
The input table F,
The list of grouping columns L1;….; Lm ,
The column to aggregate (A).
The Select syntax is as follows:
SELECT L1; … ; Lj
FROM F
GROUP BY L1; . . . ; Lj;
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Experiment was performed this method using MS SQL Server 2008 and found out the size of the table [11,12].
Tables 2 and 3 show horizontal layout representation reduced the rows than vertical representation. A data table
1 is presented containing 3 attributes, such as D1, D2 and A.

Table 1. Example data table
Sl. No.

D1

D2

A

1

3

X

9

2

2

Y

6

3

1

Y

10

4

1

Y

0

5

2

X

1

6

1

X

Null

7

3

X

8

8

2

X

7

Table 2. Vertical aggregation of table
D1

D2

A

1

X

Null

1

Y

10

2

X

8

2

Y

6

3

X

17

Table 2 shows vertical aggregation of similar data and the SQL query is given as,
SELECT D1, D2, SUM (A)
FROM Table 2
GROUP BY D1, D2 ORDER BY D1, D2

Table 4 shows horizontal layout of similar data and the SQL query for this is given as,
SELECT D1,[X] AS D2X,[Y] AS D2Y
FROM
(SELECT D1, D2, A FROM Table2 AS source table
PIVOT(SUM(A) FOR D2 IN([X],[Y])) AS pivot table;

Table 3. Horizontal layout of data
D2X

D2Y

1

Null

10

2

8

6

3

17

Null
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IV. HORIZONTAL LAYOUT REPRESENTATION USING DATACONDA
Data conda [13, 14] tool embeds the data mining process but the user only has to organize the available data in a
relational database and indicate a dependent variable. Data conda will automatically compute a large number of
predictors without the need to formulate hypotheses. These predictors are built by selecting, aggregating, and
filtering the information available in the database. Data conda automatically generates the hypotheses to explain
the dependent variables. There are three important concepts used in Data conda: the concepts of Table,
Attribute, and Association.
A Table is a set of records organized in rows and columns. The columns of a table are called attributes.
Generally, attributes represent characteristics of the entities. Each attribute is of one of the four types.
•

ID or key: An ID attribute has the goal of identifying and referring to records in a table. There are two types
of IDs: primary keys and foreign keys. Primary keys are unique identifiers within a table. Foreign keys are
pointers to primary keys.

•

Date: A date attribute is the timestamp that characterize the entities of the table.

•

Numeric: A numeric attribute takes only numeric values.

•

Categorical: A categorical attribute takes only a finite set of values.

In Data conda is in fig1, categorical attributes are stored as text, even if they are number which can be 0 or 1.
Categorical attributes are also known as factor or nominal attributes. Attributes are also characterized by a
dimension, which represents the unit of measurement of that attribute. Data conda allows attributes of the same
dimension to be compared to each other.
An association A à B is a relationship between two tables A and B. Data conda considers only two types of
associations: 1-to-1 and 0-to-N. A àB is a 1-to-1 association if every record of A is associated to exactly one
record of B. On the other hand, A à B is a 0-to-N association if every record of A is associated to any number
of records in B. The first step is to load the individual tables in memory. Click on “New Table” and select the
file. Note that the software will generate an error if the file is being used by another process. If an attribute
carries information, then the user may select what aggregating functions should be applied to it. Aggregating
functions receive a list of values as input and return a single value as output. Click on the central button “Click
here to generate attributes” to open the Generate Attributes form. This form contains the main options to
perform the attribute generation.

Figure1: Data Conda
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The following sample generated by the data conda and the result will automatically stored in the data.csv excel
file is in the fig2.
Am4611039324243340757_3_3:
Numeric,A
DESCRIPTION: Max(A) among tableK
0:Target->Max(A)
1:tableD1=>Max(A)
2:tableK.A
A2685140705483091023_3_3:
Numeric,A
DESCRIPTION: Min(A) among tableK
0:Target->Min(A)
1:tableD1=>Min(A)
2:tableK.A

Figure 2. Generated attributes in ‘data’ file From that the attributes A3589638704703334615_3p1_3 and
A4377301488491884376_3p1_3ch contains the value which is similar to the Structure query language
horizontal representation of data.

V. CONCLUSION
This paper presented the comparison between the horizontal layout representation of aggregated data using
structure query language and the data generated by data conda software tool. From that analysis the dataconda
gives the result faster than the standard structure query language. And it is the easiest tool to find the aggregate
values. In future we have planned to analyze whether this tool works well for very large data set and
performance better than the traditional system.
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ABSTRACT
Practical Sessions are the backbone of qualification in engineering education. It leads to better understanding and
allows mastering scientific concepts and theories. The lack of availability of practical sessions at many universities
and institutions owing to the cost and the unavailability of skilled instructors, the most of the time caused decline in
experimentation in engineering education over the last decades. Even though the revolution of remote laboratories
and touchscreen based smartphone, most of engineering colleges in India continue the tradition of introducing the
students to a decade old instruments. The objective is to design and develop a portable device called Super Scope
which is ALL-IN-ONE electronics laboratory equipment that has multiple functionalities needed by a modern day
engineering students for their practical experiments in electronics laboratory that would replace the existing
superfluity of instruments. The device is completely operated from touch screen using touch buttons and menus.

Keywords: Oscilloscopes, Multimeter, PIC16F877A, Touch Screen, 16*24 LCD Display
I.INTRODUCTION
In the world’s current scenario, the high cost and administration burdens of physical equipment have caused a
significant decline in experimentation within engineering education. This situation has induced the development and
adoption ofremote laboratories as a replacement. Currently, remote laboratories based on a large variety of
technologies have been developed at multiple universities and adopted in industrial electronics engineering
education. The tendency in the development of distance laboratories is to integrate real distance and virtual distance
laboratories in a unique remote laboratory and letting the users to develop their own controllers in aremote way. In
such laboratories, the complexity in the hardware and software design is drastically increased. The traditional,
proximal, model of the laboratory class is coming under increasing pressure because of the changing demands\ of
engineering courses. Scheduling increasingly large numbers of small groups of students, each of which requires an
hour (or more) of continuous and adequately supervised access to an expensive piece of laboratory equipment, is a
difficult and expensive task. An increasingly prevalent olution to this dilemma is the use of alternative access
modes – either simulation (or virtual) laboratories or remote access to real laboratory hardware. Web-based remote
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labs have been offered by universities in undergraduate engineering courses since 1996, with the number and
sophistication of these efforts growing each year. Test and measurement instruments such as oscilloscopes and
multimeter are the traditional hardware tools, an electronics engineer would have on this bench. Students in
engineering curriculum, when exposed to these instruments, often come across a multitude of equipment’s such as
voltmeter, ammeter, oscilloscopes and even simple things like calculator. Even after the touch screensmart phone
revolution, most of the engineering degrees in India continue the tradition of introducing the students to a decade old
instruments. The extensive evolution of the global economy and worldwide competition in the industrial market has
demanded a further restructuring and enhancement of engineering education. So, having recognized that the nature
of the learning outcomes arising from lab experiences has a complex relationship with the characteristics of the
interaction modality, it is worth considering the way in which the technologies that are used effect the nature of the
interaction. So, in this paper, Handheld All-in-One Electronics Lab Device has been introduced to overcome from
those technologies.

II.BLOCK DIAGRAM
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III.BLOCK DIAGRAM DESCRIPTION
1. PIC 16F877A Microcontroller
PIC 16F877A is a modified and advanced version of Microchip. This controller is widely used for vast applications
in the field of Electronics, Embedded, Virtual and all integrated type Systems. It is unique because of its ease of
availability, embedding mode, precise measurement and so on. The PIC 16F877A have the capability of easy
programming than any other Microcontrollers.

2. Power Supply
Available power source is an Ac voltage arrives at 230V.Since our electronic circuits require only very minimal
voltage and current we use step down power transformer. Step down transformer is designed in such a way that the
input is 230V and output of 12V. Another thing is that electronic circuits operate in DC whereas available output of
transformer is AC of 12V. So rectifier circuit is used to convert AC to DC. Rectifier circuit consists of four diodes
formed in bridge fashion so as to convert incoming AC to DC.
12-0-12 / 500MA

1
1N 4007

IN

GN D

7805

230 V AC/50 HZ
INPUT

OUT

3
+ 0.1MF

+5 Volt

2

+ 1000 MF/25 V

0 GND

0 GND

Fig No. 1 Circuit Diagram of Power Supply
3. Pressure Sensor
The SX Series of pressure sensors provides the lowest cost components for measuring pressures up to some good
extend. Convenient pressure ranges are available to measure differential, gauge, and absolute pressures from 0 to 1
psi (5X01) up to 0 to 150 psi (5X150). In this, the senor of type 5X150 is used to get a sensing range from 0 to 150
psi. The sensed pressure is amplified using an amplifier which then gives to pin 6 of microcontroller.

4. Temperature Sensor
The LM 35 is an integrated circuit sensor can be used to measure temperature with an electrical output proportional
to the temperature (in °C). The LM35 series are precision integrated-circuit temperature sensors, whose output
voltage is exactly proportional to the Celsius (Centigrade) temperature. The LM35 is rated to operate over a −55° to
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+150°C temperature range, while the LM35C is rated for a −40° to +110°C range (−10° with improved
accuracy).The sensed temperature is amplified using an amplifier which then gives to pin 2 of microcontroller.

5. Current Transformer Coil
TheCurrent Transformer(C.T.), is a type of “instrument transformer” that is designed to produce an alternating
current in its secondary winding which is proportional to the current being measured.Current transformer have the
tendency to minimize the high rated incoming currents to some lower value and provide a convenient way of safely
monitoring the actual electrical current flowing in an AC transmission line. The interior working of a current
transformer is no different from that of an ordinary transformer. The current from the coil is given to the ADC
circuit for conversion. The digitized output from ADC is then fed to Pin 3 of PIC.

6. Analog to Digital Converter
The ADC0809 data acquisition component is a monolithic CMOS device for efficient conversion of incoming
analog signals to digital one. The 8-bit A/D converter uses successive approximation as the conversion technique.
The basic working mode of this ADC is Successive Approximation type. This can be easily interfaced to all
microprocessors.

7. Opto Interrupt Sensor
The MCT2XXX series optoisolators consist of a gallium arsenide infrared emitting diode driving a silicon
phototransistor in a 4-pin dual in-line package. The optocoupler circuit is as shown in the figure.The sensed
temperature is amplified using an amplifier which then gives to Pin 7 of microcontroller. The respective output of
the sensor will measure the speed of the connected to the Pin 23 which then senses the speed of the motor and the
result will again fed back to the PIC of Pin 25.

Fig No. 2 Circuit Diagram of Opto Coupler
8. Humidity Sensor
Humidity sensors from Measurement Specialties are designed to improve its working performance, reduce energy
consumption, and increase safety. In any condition where temperature affects its performance, compensating for
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humidity should also be notified. Some noted applications for analog humidity sensors anddigital humidity
sensors include automotive, appliances, HVAC, and medical. The analog output of the device is given to ADC for
conversion. The conversion is made to digitized form and then fed to the Pin 5 of microcontroller.

9. Digital Oscilloscope
Digital Signal Oscilloscope – used to monitor signals acquisitioned through the inbuilt 10-bit A to D converter. The
signals will be shown in color waveforms in a nice 65K Color QVGA Touch screen TFT Graphical LCD Display.
The oscilloscope gets input from the Function Generator and that gives the waveform according to the
command/input given by the user.

10. LCD Display
LCD stands for Liquid Crystal Dispaly. The choice of LCD as an output device was because of its cost of use and is
better with alphabets when compared with a 7-segment LED display. This gets data from the microcontroller and
displays the exact thing which it had been received. This makes the whole device user friendly by showing the
balance left in the card. The output channels of the Microcontroller are given to the LCD display.

Fig No. 3 Waveform Display
11. Buzzer
An electronic device for signaling with sound is called as a buzzer or beeper. Piezoelectric film buzz is very highpressure buzzer i.e. it operates efficiently on high pressure. In the recent days, it is more popular to use a ceramicbased piezoelectric sounder like a Sonalert which makes a high-pitched tone. Usually these were hooked up to
"driver" circuits which varied the pitch of the sound or pulsed the sound on and off. This will be connected to Pin 18
of the microcontroller.
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IV. SOFTWARE
Embedded C is a set of language extensions for the C Programming language by the C Standards committee to
address commonality issues that exist between C extensions for different embedded systems. In the past days,
embedded C programming requires nonstandard extensions to the C language in order to support exotic features
such as fixed-point arithmeticand basic I/O operations.It is small and reasonably simpler to learn, understand,
program and debug.In comparison with assembly, C code written is more reliable and easy, more portable between
different systems.C compilers are available for almost all embedded devices in use today.C has the advantage of
processor-independence i.e. it is independent of the kind of controllers or processors used, and is not specific to any
particular microprocessor/microcontroller or any system.

V.CIRCUIT DIAGRAM

VI.CONCLUSION
This paper gives an improved version of the proximal workbench that is used in the present engineering studies. For
these benefits to be realized, attention must be given to the complex interplay between desired educational
outcomes, pedagogical (theoretical) design, and the nature of the technology supporting the laboratory. In this paper
the main aim is to design and develop a portable device called Super-Scope which is ALL-IN-ONE electronics lab
equipment with multiple functionalities needed by a modern day engineering student for their practical experiments
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in electronics that would replace the decade old instruments. As such, many improvements can be made upon this
initial design. That being said, it is felt that this system represents a functioning miniature scale model which could
be replicated to a much larger scale.
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ABSTRACT
This proposed automated water distribution system is used to distribute the municipal water equally to all street
pipe line. So that everyone will get the equal amount of water. The set point is fixed for each pipe line. The water
from the storage tank is measured with the help of level sensor. Flow sensor measures the flow rate of the water.
Solenoid valve is used to open and close the valve automatically. If the flow rate reaches its set point, Solenoid will
be turned OFF and it will be turned ON after 24 hours later. Here we also identify the water theft accurately during
the distribution time period. This system consists of PLC and SCADA. PLC is used to control the distribution of
water. SCADA is one of the emerging technologies which are used for complete monitoring. The overall system is
connected to PLC with the help of RS-232 cable. PLC gives the signal to the solenoid valve according to the set
point written in the program.

Keywords: Flow sensor, Level sensor, PLC, SCADA, Solenoid valve

I INTRODUCTION
Water is important resource for all the livings in the earth. In that some people are not getting the sufficient amount
of water because of unequal distribution of water. So only we implement this project. This project is used to
distributing the water equally. So that everyone gets the equal amount of water. It also used to prevent the water
theft during the distribution period. In previous method, person in charge will go to that place and open the valve for
a particular time period. Once the time over again the in charge person will go to the same place and close the valve.
It is wastage of time. The proposed system is fully automated. Here human work and time is reduced. The water
wastages such as leakages, mankind laziness and operating error can be avoided.
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II PREVIOUS WORK
The water wastage is due to many reasons such as wastage of water, human laziness, operator fault etc. There is also
problem of indiscretion of water supply i.e. he list of water supply is not secure. Now-a-days, water storage and
distribution system, controlling temperature, pressure and for every stage for measuring and analyzing. We can’t
able to identify the robbery in urban drinking water supply. Water flow control is impossible ant not controlling. The
water supply systems are part of the urban structure which must assure the continuity of the water distribution, the
water quality control and the displaying. In existing system, urban water is supplied to the home with the help of
some human power. The person to take the charge will go to the place and then open the valve to that exact area.
Once the time is over the person will go again to that place and close the valve immediately. This type of operation
needs human power. This is excess of time and to go to that place and comeback often. Also the people may take
extra water for their personal use with the help of motor. Due to this many people will not receive sufficient water
for their use. Water is the basic and important needs of the human life. The water theft prevented only when any
public inform the officials about the theft.

III METHODOLOGY
Level sensor is used to sense the amount of water level present in the storage tank. 24V DC supply is given to the
water. The buzzer indicator is connected to the level sensor. It will then connect to the PLC.
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It is shown in the below figure 2. If the water capacity reaches 80 percentages in the storage tank the buzzer will
give the alarm signal. The pump will be turned off with the help of PLC. Once the water is not sufficient (if it below
80%) in the tank the pump will be turned on. If the water level once attains its 80% the overall system is started.

Fig.No.2 Level Measurement.

Solenoid valve is a two port valve. It will be used to turn on and off condition. In this project three solenoid valves
are used. 230V supply is given to the main solenoid valve. PLC output is connected to the solenoid valve with the
help of RS232 cable. The output from the PLC in the range of 24V DC. So it is necessary to give switch function
using relay to on and off the solenoid valve. If the water level in the storage tank is reached the 80%, main solenoid
valve is automatically turned on. The set point is fixed for solenoid valve2 and solenoid valve3. If anyone one of its
valve or both the valve attains the set point the solenoid valve is turned off. The valve will be turned on after 24
hours later. 2W-025-08(G1/4 (Shown in Figure.No3) normally closed solenoid valve is used to control the flow rate.

Fig.No.3 2W-025-08(G1/4) Solenoid valve
Flow sensor is used to measure the flow rate of the water. YF-S201 type of flow sensor is used (Shown in figure 4).
Flow sensor contains pin wheel in its. Pinwheel contains 6 teeth. The pulse output is comes from the pin wheel
sensor. If the teeth rotate at one time, it will give the pulse output according to the specification of the flow sensor.
From the pulse output easily measure the amount of water passed through the pipe. The pulse is converted to voltage
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with the help of Hall Effect sensor. Flow sensor output is in the range of 5V DC. So it is necessary to give signal
conditioning. Optocoupler is used to amplifying signal.

Fig.No.4 YF-S201 Flow sensor
IV PROPOSED SYSTEM
The hardware layout of the proposed system is shown in figure 5. The overall distribution process is monitored in
PC. Pumping section is connected to PLC. If the water level below the set point the pump is automatically ON with
the help of PLC. Checking the level in storage tank is the first process. If the level attains the set point overall
system is started. The water is flow through the pump when the main solenoid valve opens. The flow rate is
measured with the help of pulse output from the flow sensor. The people can get water until the set point reaches.
Once the water usage attains the set point the particular solenoid valve is automatically close.

Fig.No.5 Proposed System
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V PUMPING SECTION

Fig.No.6 Pumping Section
Once the main solenoid valve gets opened, the water flow through the pump. The water level in the storage tank gets
decreased. We can measure the water level using the sensor attached to the storage tank. When the water decreased
below 80% the pump is on.

VI WIRING DIAGRAM

Fig no. 6 Wiring Diagram

4701 | P a g e

International Conference On Recent Trends In Engineering Science And Management

ISBN: 978-81-931039-2-0

Jawaharlal Nehru University, Convention Center, New Delhi (India), 15 March 2015

www.conferenceworld.in

VII CONCLUSION
The automation of water distribution system eliminates water wastage. Automation system provides continuous
water flow according to the set point. This project is automatic so it reduces lots of man power. The automation
implemented in water distribution system ensures to avoid wastage of water and reduces time. And also we can
completely avoid the water theft in the pipelines. So that people could get equal share of water. This system is
excellent and cost effective to prevent the drinking water from the theft.
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ABSTRACT
The Urbanization is most predominant and contemporary process prevalent throughout the globe especially in
developing countries like India. To sustain the brisk growth rate of economy and urbanization and to alleviate
the problems arising due to the growth, an integrated approach and sustainable strategy is required. The
inclusive and smart planning is one such emerging strategy to tackle and mitigate these problems. This paper
attempts to analyze and evaluate the need for the development and planning of smart city projects in the country
in line with various ongoing projects and the government’s proposal for development of the 100 smart cities
throughout the country. The analysis indicates that the cities are expanding and new cities are being formed
mainly by transformation and growth from villages and towns due to rapid urbanization. But these cities lack
basic infrastructural services and other amenities due to various reasons ranging from lack in administrative
and service delivery mechanism to lack of proper planning vision, investment, management, and to some extent
changing lifestyle, etc. Some green field development like GIFT, Lavasa, Kochi Smart city and Nano City have
started but are far from satisfactory to cater to the demands of the sustainable cities and urban centres, hence
there is an urgent need to plan for both green and brown field sustainable urban developments in form of ecocity or smart city or similar projects to bring out a balanced urban growth and development.
Key Words: Population Growth, Smart cities, Urban Planning, Urbanization Trend

I. INTRODUCTION
The urbanization is an integral part of modern economic growth, and a phenomenon experienced by almost all
the countries round the globe. Urbanization is often used to indicate a broad-based rural-to-urban transition of
one or more factors involving population, land use, economic activity and culture, etc. The shift in population
from rural to urban settlements is generally accepted as predominant indicator of urbanization, measured by the
urban population share. The Urbanization is mainly result of (net) migration from rural to urban areas,
expansion of urban boundaries and the formation of new urban centres either through the reclassification of
villages as they grow or new towns develop to support national urban population.
The Urbanization helps in putting in planned infrastructure in place and contributes to protect people from more
local environment burdens, but itself is sometimes blamed for contributing to climate change and other global
environmental burdens associated with high consumption levels. The ambient urban air pollution has become a
bane for some of the most economically successful cities which aggravate the impact of prevailing
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environmental problems. Hence there arise a need for eco-friendly and sustainable urban planning for the
balanced and healthy urban development. Moreover the success of cities depend on active involvement of stake
holders and end users in energy saving and implementation of new technologies as a high percentage of the total
energy use remains in the hands of end users and affected by their behaviour. The concept of sustainability is
full of challenges in India especially due to factor of time and special investment with modified regulations and
tax structures to make it attractive for investment.
This paper aims at analysing the trend of urbanization and urban growth, and need for new cities and urban
centres so as to cater to the ever increasing urban demand and at the same time work out a sustainable and
workable solution within the limited and constrained budget. The concept of smart cities is deemed to be one
such solution for the cities of future. It originated just a few years back but has captivated the imagination of
many nations across the globe. Today a number of excellent examples like Seoul, Amsterdam, Vienna, Dongtan,
etc. exist which are referred to as Smart Cities or sustainable cities, and India can also learn and adopt some of
the parameters that could tackle the local problems and conditions, and must be workable and feasible hence
require further extensive research in this field.

II. TREND OF URBANIZATION IN INDIA
India is among the countries with low level of urbanization at present but the urban population is growing
rapidly especially in developing countries like India leading to continuous demographic and spatial increase in
the number and size of urban centers. The decadal growth of population in urban area is greater than rural
population leading to the increase in urban population from around 27.8% (286 million) in 2001 to 31.2% (377
million) in 2011[1] and is estimated to be 40% by 2030 and more than 50% by 2050.

Figure 1: Share of Urban Population during census years
The growth of urban population in the country is not only explosive but also highly skewed. The number of
census towns increased by 53.7% from 5161 in 2001 to 7935 in 2011 with number of Class I towns increased
from 441 to 468 and the million plus cities increased from 35 to 53 over the past decade from 2001 to 2011[1].
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Population Type

Percentage increase

Total Population

17.6%

Urban Population

31.8%

In Metro Cities (million plus)

33%

In Medium Cities (0.1to 1 million)

19.7%

In Smaller Cities (<0.1 Million)

46.9%

Table 1: Percentage Increase In Population
The Class I towns (population more than one lakh) dominate the urban scenario, which accounts for 70.20% of
urban population in 2011 up from 68.7% in 2001, out of this 53 million (10 lakh) plus Metro cities alone
accounts for more than 40% of urban population [1]. But if we compare the growth rate of population we find
that smaller cities are growing at the fastest rate followed by the growth rate of metro cities which in slightly
higher than the national urban growth rate. However, if we analyze the rural scenario we find that there are
19020 (almost 40%) towns with populations above 5000, which are legally Villages as per the definition of the
Urban area in use in India since 1961 as set out in 2001 census as follows:
1.

All places with a municipality, corporation, cantonment board or notified area committee, etc. so declared
by state law;

2.
a)

All other places, which satisfy the following criteria:
A minimum population of 5000;

b) At least 75 percent of male working population engaged in non-agricultural pursuits; and
c)

A population density of at least 400 persons per sq. km.

At the same time there is a large disparity in distribution of the urban population throughout the country. More
than 60% of districts in the state of Assam, Orissa & U.P have have less than 10% of urban population while the
state of Tamil Nadu, Maharashtra, Gujarat, Karnataka & Punjab have more than 60% of districts exceeding
national average urban population.
Percentage of Urban Population

Number of District

Percentage of Districts

0-10

128

20.00

10-50

432

67.50

50-60

27

4.22

60-70

21

3.28

70-80

8

1.25

80-90

5

0.78

90-100

19

2.97

Total

640

100.00

Table 2: District wise Level of Urbanization in India, 2011 Census [1]
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III. PROBLEMS OF URBANIZATION IN INDIA
The urbanization in India is unplanned and haphazard in general, this in itself is a root cause of almost all the
problems. The major problems associated with the urbanization in the country may be categorized into 3 broad
categories which may be overlapping each other in one aspect or the other.
1.

Infrastructure – It includes Physical, Social and Institutional infrastructure.

2.

Governance and Management – This basically deals with the mechanism for the provision of urban
infrastructures and services.

3.

Sustainability – It includes the application of appropriate technology to attain the sustainability in terms of
environment, economy and society.

All these functions together contribute towards strengthening of economic infrastructure and social overheads
for the development of the urban areas along with the well being of the citizens.

3.1. Problems of Infrastructure
The provision of infrastructure and services have deteriorated over the time leading to the escalating demand for
provision and maintenance of basic infrastructure and services such as water supply, sewerage, drainage, public
health and sanitation, roads, streets, city transport, elementary education, etc. thus resulting in serious
deterioration of quality service and thus the quality of life. On an average 38% of urban population is below
poverty line [2] and 80 million people live in slums without basic services and amenities .

3.2. Problems of Governance and Management
Urban local bodies are the primary agencies for administrating the infrastructural needs of the people and fairly
Large Capital Investment decisions being thrust upon them. But the limited revenue base and dependent fiscal
Jurisdiction has made it difficult for them to meet revenue expenditures with their own resources, hence Direct
Borrowing is an alternative which looks essential but improbable due to poor credits ratings of the urban local
bodies in terms of pay back from revenue generation and recovery of the user charges for the provision of
services due to malpractices in resource management, structural machinery, improper division of domain/ work
and area, lack of hierarchy and proper planning, continuous rivalry and lack of coordination and understanding
among different departments and section, lack of transparency and vigilance, etc.
The predicament in delivery of urban service in the country is the result of the neglect of urban planning and
infrastructure by state governments, the fragmented and overlapping institutional responsibilities of the state
government, ULB’s, Development Authorities, Parastatal agencies in different state[3]. This is further
aggravated by inadequate investment in urban infrastructure, poor maintenance of public infrastructure assets,
weak administration, poor system of delivery, inadequate autonomy of ULBs, and lack of accountability to
community.
3.3. Problems of Sustainability
The sustainability basically includes the environmental, economic and technological sustainability but it is
generally dominated by environmental impact because it drastically affects all other systems and aspects. The
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level of carbon dioxide has tremendously increased in the atmosphere since 1950 leading to the drastic change
in climate round the globe. The city alone accounts for 50% of worlds’ population (31.8% in India), 75% of
energy consumption and 80% of carbon emission[4].
The cities face problems and challenges of pollution, congestions, deteriorating quality of life and infrastructure
and rising cost while competing with each other for investments, jobs and talents, etc. The problem coupled with
challenges of climate change, resource depletion, alteration in the ecological cycle and biodiversity intensifies
the need for up-gradation in approach and to adapt, survive and thrive over the coming decades to prevent
catastrophic climate change while maintaining or increasing quality of life in almost all the cities throughout the
country in general and the Unplanned “Quasi Towns” or “village Towns in particular. These towns are often
developed as peri-city or satellite towns and face haphazard growth, due to lack of coordination and
collaboration between Planning Authorities and local government. They need to become more efficient,
sustainable and liveable, in other words may be termed as ‘Smart’.

IV. SMART CITY: A PROBABLE SOLUTION
Cities are real time systems and deem to be supermodels of efficiency, friendliness and preparedness on a mass
scale[4] but as the populations swell inexorably due to migration and other factors leading to formation of urban
agglomerations from cities, they need to navigate their challenges of growing demand for new constituent
services by identifying potential solutions for ever increasing complicated problems within the constrained
budgets, often resulting into proliferation of point solutions: emergency response integration, traffic congestion
alleviation, waste and water management, smart buildings, smart grids, etc. [5] The cities need to equip
themselves to integrate these point solutions to cater to the increasing demands placed on them, rather than
crumbling under the growing demand and pressure.
The "smart city" has become a buzzword over last few years in the realm of government/administration,
marketing giants/investors, academia/urban research laboratories and the common mass or the end users. Almost
everyone have their own comprehension and conception of Smart City i.e. “what should it be?” and “how
should it be?” etc. The smart city projects (i.e. development of new towns or transformation of old cities) that
are currently going on or have completed (like Amsterdam, Seoul, etc.) have different set of parameters and
characteristics to address different priorities and problems and to call themselves SMART.
In the absence of any clear cut or globally accepted definition of Smart City, various attempts have been made
to define, categorize and integrate the parameters of smart cities as different subsystems of the urban system.
One such categorization has been done by Chourabi et. al. as eight critical factors of management and
organization, technology, governance, policy context, people and communities, economy, built infrastructure,
and natural environment[2] besides some others, and the major classification include some or all of these in one
way or the other.
Some of the green field development in the name of sustainable and smart cities have also been conceptualised
and developed in India as Lavasa, Gift City (Ahmedabad), Kochi Smart City, Nano City besides some other like
Dholera being labelled as Smart Cities. But there are far from satisfactory in terms of numbers and scale to meet
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the pace of urbanization and demand in the country, and is an urgent need of brown field development in this
regard.

V. CONCLUSION
The migration of people from rural to urban areas is one of the main reasons for the growth of urban population,
and failed regional planning is often attributed as the main reason for it. The city is swelling in its sizes beyond
the urbanizable limits into the peri-urban, suburban and rural areas surrounding it, thus increasing load rural
land too. Furthermore the cost of infrastructure and urban service delivery is also increased to be uneconomical
at one point of time and the urban services require decentralization. To cope with the crisis within the
constrained budget is an upcoming challenge which could only be met with the meticulous, coordinated and
planned development of new urban centres and cities or development of the satellite towns which are also
technologically advanced, self sustaining and ecological.
The smart city concept is one such upcoming concept which is deemed to be the solution for the present day
problems as well as the sustainable future. But in the absence of any definite guidelines and case specific
solutions to develop the smart cities in India, there is need for further research to work out the parameters,
definitions and guidelines for the development of new cities on green field as well as the brown field
developments.
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ABSTRACT
This paper describes about an one touch alarm system for women’s safety using GSM. In the light of recent
outrage in Delhi which shook the nation and woke us to the safety issues for women, people are finding up in
different ways to defend. Here we introduce a device which ensures the protection of women. This helps to
identify protect and call on resources to help the one out of dangerous situations. Anytime you senses danger,
all you had to do, is hold on the button of the device. The device consists of a PIC microcontroller, GSM
module, GPS modules. The system resembles a normal watch which when activated, tracks the place of the
women using GPS (Global Positioning System) and sends emergency messages using GSM (Global System for
Mobile communication), to sos contacts and the police control room. The main advantage of this system is that
the user does not require a Smartphone unlike other applications that have been developed earlier. The use of
sophisticated components ensures accuracy and makes it reliable. The watch provides with all the features
which will leave no stone unturned to help the dupe in any kind of emergency situations.

I. INTRODUCTION\
In today’s world, women safety has become a major issue as they can’t step out of their house at any given time
due to physical/sexual abuse and a fear of violence. Even in the 21st century where the technology is rapidly
growing and new gadgets were developed but still women’s and girls are facing problems.Women are adept at
mobilizing diverse groups for a common reason. They often work across ethnic, religious, political, and cultural
divides to promote liberty. We are all aware of importance of women safety, but we must analyze that they
should be properly protected. Women are not as physically fit as men, in an emergency situation a helping hand
would be assistance for them. The best way to curtail your probability of becoming a dupe of violent
crime (robbery, sexual assault, rape, domestic violence) is to recognize, defence and look up resources to
help you out of hazardous situation. If you're in dilemma or get split from friends during a night out and don't
know how to find back residence, this device with y o u w i l l g u a r d y o u a n d c a n r e d u c e
y o u r r i s k a n d b r i n g assistance when you need it. There are several app reduce the risk of
sexual assault on women by informing control center and their associates through SMS, but in
lay of those this apparatus have much more efficient way to inform those this

respected

personals and also has a defending system which cannot be provided by existing app.

II. BLOCK DIAGARAM
The PIC microcontroller plays a vital role in the women safety device. All the peripherals are forbidden by the
PIC microcontroller .It is a low power high performance controller.
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2.1 A.PIC Microcontroller Design
In this device we use PIC18F24K50.It has 16k bytes flash memory and 1024bytes RAM. Software, numbers
and message for inform friends, family and neighbors are store in the spot of the PIC. PIC is more competent
calculating the peripherals. To this controller we are linking a GSM module, a GPS module. The Enhanced
Universal Synchronous Asynchronous Receiver Transmitter (EUSART) module in the PIC is use to
communicate with GSM and GPS module. The message with peripherals is continuous I/O communications.

Fig 1. Block Diagram
In, the messages to the numbers stored (numbers of friends, family and neighbors) in the PIC controller, is an
automatic call to a particular friend whose number is stored in the PIC controller and sending location of dupe to
the nearby Police Station and other numbers which stored in the catalog of network. All these operation can be
made by using a single push on a button. When the switch is pressed, GPS used to trace the dupe location. GPS
receiver gets the site from satellite. GSM is a digital cellular contact system. It is used for transmit message or
voice call to the receiver region. The output of the microcontroller is transmitted wirelessly by using GSM
module to the receiver’s mobiles and server. For linking GSM module to the microcontroller, IC MAX 232 is
used to interface the serial communication port RS232. This RS 232 is directly connected with the GSM
module.For doing the automatic SMS operation it needs the help of the server. In the network side, there will be
a GSM module to receive the signal coming from the device. The server has a data base in which lots of
numbers were saved based on region. The incoming signal consists of GPS coordinate. By compare this with the
database the sever will findout the corresponding place and sent information (message and location) to those
numbers saved along with that spot. These numbers consist of Police station numbers of that region and others
in that region so that they can respond in the incident. Suppose the server receive the message 582N4585 then
using its database the server will find out that the location of the dupe is Erode. Then it will automatically sent
message

to

those

numbers stored

in the

Erode

(the

first

number

will

be

police

station’s

number in Erode circle and others will be individual persons in Erode).

Fig 2. Model of Data Base

Fig 3. Receving Network
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III. FEATURES OF GSM
•

Uses the enormously trendy SIM300 GSM module

•

Provide the industry customary serial RS232 interface for easy connection to computers and other devices

•

Provides serial TTL boundary for simple and straight interface to microcontrollers

•

Power, RING and Network LEDs for easy debugging

•

On the project 3V Lithium Battery controller with suitable circuitry for providing backup for the modules’
internal RTC

•

Can be used for GSM based Voice communications, Data/Fax, SMS,GPRS and TCP/IP stack

•

Can be forbidden through average AT instructions

•

Module’s process form can be switched through the PWR Switch connected to the PWR pin (refer the
SIM300 datasheet for more information)

•

Comes with an onboard wire antenna for improved reaction. Board provide an preference for count an
external antenna through an SMA connector

•

The SIM300 allows an adaptable serial baud rate from 1200 to 115200 bps (9600 default)

•

Modem a low power utilization of 0.25 A during ordinary operations and around 1 A during transmission

•

Operating Voltage: 7 – 15V AC or DC (board has onboard rectifier

IV. CONCLUSION
The proposed design will deal with critical issues faced by women in the near past and will help to solve them
with technologically sound equipments and ideas. While the society may or may not change for the enhanced,
the power to be autonomous, self-assured and truly free can come with arming oneself with the best possible
device. This system can overcome the fear that scares every woman in the country about her safety and security.
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ABSTRACT
Motor vehicles are the prime source of transportation where vehicles with A/C play a major part. This paper
designs an embedded system for a vehicle cabin, which senses the gases like carbon-monoxide and oxygen and
displayed at each and every second. If the level of the CO and CO2 increases than the normal level (30ppm) or
the level of the oxygen decreases than the normal level (19%) then an alarm is generated automatically and also
ventilation is provided immediately. A warning message is sent to the authorized user via GSM. The advantage
of this system is proper detection and faster response time leading to faster diffusion of the intuition, compared
with the manual methods. Headache, dizziness, weakness, nausea, vomiting, chest pain, and confusion are the
most common symptoms of CO poisoning. This paper designs an embedded system for toxic gas CO and oxygen
level detection inside the vehicle cabin and to develop a sensing system using a sensor array and
microcontroller. If the toxic gas reaches the maximum threshold level, the detection unit detects, an alarm is
generated immediately and the ventilation will be provided automatically. And then an SMS is send to the
authorized user through the GSM module.

Keywords: GSM, Sensor, UART, DC Motor, Relay
I. INTRODUCTION
Portable systems began to be developed in the late 1990s in order to better identify actual in-use performance of
vehicles. PEMS are designed to measure emissions during the actual use of an internal-combustion engine
vehicle or equipment in its regular daily operation, in a manner similar to operation on a chassis Dynamometer.
This methodology and approach has been recognized by the USEPA.Many governmental entities (such as the
USEPA and the United Nations Framework Convention on Climate Change or UNFCCC) have identified target
mobile-source pollutants in various mobile standards as CO2, NOx, Particulate Matter (PM), Carbon Monoxide
(CO), Hydrocarbons(HC), to ensure that emissions standards are being met. Further, these governing bodies
have begun adopting in-use testing program for non-road diesel engines, as well as other types of internal
combustion engines, and are requiring the use of PEMS testing. It is important to delineate the various
classifications of the latest ‘transferable’ emissions testing equipment from PEMS equipment, in order to best
understand the desire of portability in field-testing of emissions.

II. RESEARCH METHODS
2.1 Research Concept
Hydrogen energy producing equipment (Oxy-Hydrogen Generators), with its characteristics of utilizing
inexpensive and abundant water, can produce large amounts of heat via zero-pollution combustion. Water
(H2O) can be separated into its base elements of hydrogen and oxygen gases.
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Oxy-Hydrogen Generators utilizing a patented process of pure water electrolysis can produce a pure oxygen and
hydrogen gas mixture in 20 to 30 seconds on-demand, resulting in a quite powerful source of heat energy when
combusted and can improve the overall efficiency of traditional fuels when burned together.
This study of the Oxy-Hydrogen combustion characteristics in boilers, with its high temperature, pollution-free
hydrogen characteristics as a supplementary fuel, can achieve improved economic and environmental benefits.

2.2 Research Steps
Dual fuel energy-saving boilers rely on the development, production and integration of equipment (OxyHydrogen Generators), whose HHO gas characteristics act as the basis for improved combustion technologies
for oxygen-hydrogen combustion when mixed with reductions of carbon emissions in boilers. According to the
research and development results for equipment production manufacturing.
Research methods were performed in the following manner:
(1) Oxy-Hydrogen energy generation devices, a dual fuel burner and boiler equipment combine conditions and
voltage, current, for applications with different fuels and Oxy-Hydrogen gas parameters.
(2) Oxy-Hydrogen unit and boiler equipment technology integration, set boiler scale, Oxy-Hydrogen equipment
size ,Oxy-Hydrogen Dual-Fuel burner nozzle design, Oxy-Hydrogen ratio and temperature control, pressure,
flow, etc. setup of instruments and electronic controls and modules.
(3) Manufacture Oxy-Hydrogen Generator equipment matched to boiler and dual-fuel burner.

III. EXISTING METHOD
In the existing system, there is lot of controlling unit involved in the vehicle cabin monitoring system .But no
safety measurement involved in the CO monitoring. Because CO is the toxic gas. These CO gases are produced
from the A/C.SO we have to implement the toxic gas like CO monitoring.

IV. DEMERIT
But no safety measurement involved in the CO monitoring. Because CO is the toxic gas. These CO gases are
produced from the A/C.SO we have to implement the toxic gas like CO monitoring.

V. EQUIPMENT AND TECHNOLOGY
5.1 Background Details
5.1.1 Technical Description

Fig 1
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5.1.2 Dc Motor

Fig 2
A DC motor show in Fig [2] in simple words is a device that converts direct current (electrical energy) into
mechanical energy. It’s of vital importance for the industry today, and is equally important for engineers.
5.1.3 8051 Controller

Fig 3
The AT89c51 is a low-power, high-performance CMOS 8-bit microcontroller with 8K bytes of in-system
programmable Flash memory. The device is manufactured using Atmel’s high-density nonvolatile memory
technology and is compatible with the industry-standard 80C51 shown in Fig [3] is instruction set and pin out.
The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile
memory pro-grammer. By combining a versatile 8-bit CPU with in-system programmable Flash on a monolithic
chip, the Atmel AT89c51is a powerful microcontroller which provides a highly-flexible and cost-effective
solution to many embedded control applications.
5.1.4 Gas Sensor

Fig 4
This is a simple-to-use liquefied petroleum gas (LPG) sensor shown in Fig [4], suitable for sensing LPG
concentrations in the air. The MQ-6 can detect gas concentrations anywhere from 200 to 10000ppm.This sensor
has a high sensitivity and fast response time. The sensor's output is an analog resistance. The drive circuit is
very simple; all you need to do is power the heater coil with 5V, add a load resistance, and connect the output to
an ADC.
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Fig 5
This sensor comes in a package similar to our MQ-3 alcohol sensor, and can be used with the breakout
board .This can be easily incorporated into an alarm unit, to sound an alarm or give a visual indication of the
LPG concentration. The sensor has excellent sensitivity combined with a quick response time.
5.1.5 Gsm Modem

Fig 6
A GSM modem is a wireless modem that works with a GSM wireless network. A wireless modem behaves like
a dial-up modem. The main difference between them is that a dial-up modem sends and receives data through a
fixed telephone line while a wireless modem sends and receives data through radio waves. The working of GSM
modem is based on commands, the commands always start with AT (which means ATtention) and finish with a
<CR> character. For example, the dialing command is ATD<number>; ATD3314629080; here the dialing
command ends with semicolon.
The AT commands are given to the GSM modem with the help of PC or controller. The GSM modem is shown
in Fig [6] that serially interfaced with the controller with the help of MAX 232. Here max 232 acts as driver
which converts TTL levels to the RS 232 levels. For serial interface GSM modem requires the signal based on
RS 232 levels. The T1_OUT and R1_IN pin of MAX 232 is connected to the TX and RX pin of GSM modem
5.1.6 Relay

Fig 7
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1. A relay which shown in Fig [7] is an electrically operated switch.
2. Electric current through the coil of the relay creates a magnetic field which attracts a lever and changes the
switch contacts.
3. The coil current can be on or off so relays have two switch positions and there are double-throw (changeover)
switches.
4. It consists of a coil of wire surrounding a soft iron core, an iron yoke, which provides a low reluctance path
for magnetic flux, a movable iron armature, and a set, or sets, of contacts.

5.1.7 Uart
The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply TIA/EIA-232-F
voltage levels from a single 5-V supply. Each receiver converts TIA/EIA-232-F inputs to 5-V TTL/CMOS
levels. These receivers have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can accept ±30-V
inputs. Each driver converts TTL/CMOS input levels into TIA/EIA-232-F levels. The driver, receiver, and
voltage-generator functions are available as cells in the Texas Instruments LinASIClibrary.

Fig 8
VI. RESULTS AND DISCUSSION

Fig 9
Experimental testing of energy-saving dual fuel boilers with different Oxy-Hydrogen gas production rates;
energy saving cost effectiveness and analysis of exhaust gas composition of combustion
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Fig 10
VII. MERIT
A society where people, cars and the environment co-exist. That proposal meets demands for Environment &
Safety systems, components.

VIII.CONCLUSIONS AND RECOMMENDATIONS
The level of the toxic gas CO is continuously sensed by the sensor MQ-7. The level is displayed in the
LCD continuously for each and every second. When the level of the toxic gas CO exceeds the normal
level of 30ppm or the level of Oxygen decreases the normal level of 19.5%, then the microcontroller
proceeds with an alarm. The GSM modem inside the vehicle sends a message to the authorized user about the
alarming situation inside the cabin with the levels of the gases monitored by the sensors. Then ventilation is
provided, so that the level of the toxic gases can be lowered as early as possible. on other hand the project that
includes automatic door opening system ,when the level of the toxic gas CO is continuously sensed by the
sensor MQ-7. The level is displayed in the LCD continuously for each and every second the gas will reached
over the threshold value of gas PPM the door motors are automatically opened. The output has been shown in
Fig [10]

REFERENCES
1. Yun-Sheng Shen, Xia Shen, Yong-Shun Su, Jian-Neng Wei, Yun-HuaXie, Xin-Ji Chen, Wen-Ming
Xu, “Development and establishment of data query system of the boiler inspection analysis”,
Taiwan PowerEngineering monthly, 728 , PP.1-, 2009.04 8
2. Yi-Yuan Chang, Xing-Qiu Lin, Zheng-Dao Li, “Boiler efficiencyimprovement”, Filament Weaving
Forum , 66 , PP.52-, 2008.10 57
3. Jia-Qi Chang, “Energy-saving improvement of boiler inductive fan”,Technology and Training, 216
, PP.16-, 2002.10 26
4. Jian-hua Chen, Jing-Liang Cheng, “Efficiency analysis of regenerative boiler”, Energy quarterly,
32 , PP.84-, 2002.04 90
5. Hong-Tao Si, Wen-Qing Liu, “Energy saving of steam boiler and introduction of pollution
reduction technology, Chemica ltechnology”, 98 , PP.246-, 2010.05 260
4718 | P a g e

International Conference On Recent Trends In Engineering Science And Management

ISBN: 978-81-931039-2-0

Jawaharlal Nehru University, Convention Center, New Delhi (India), 15 March 2015

www.conferenceworld.in

6. Shudo, T., Mizuide, T., “NOX Emission Characteristics in Rich-Lean
Combustion of Hydrogen”, JSAE Review, Vol. 23, PP.9-14, 2002.
7. Choudhuri, A.R., Gollahalli, S.R., “Characteristics of Hydrogen-Hydrocarbon Composite Fuel
Turbulent Jet Flames”, Int’l. JournalHydrogen Energy, Vol. 28, 445-454, 2003.
8. Ilbas, M., “The effect of thermal radiation and radiation models onhydrogen-hydrocarbon
combustion modeling”, Int’l. JournalHydrogen Energy, Vol. 30, 1113-1126, 2005.1143
9. S.Bicelli , A.Flammini , A. Depari , D. Marioli , A. Ponzoni , G.Sberveglieri , A.Taroni, ―Lowower Carbon Monoxide MOX Sensors for Wireless Distributed Sensor Networks‖ Instrumentation
and Measurement Technology Conference - IMTC 2007 Warsaw, Poland, 2007. 10. Wen Wang,
Taehyun Kim, Keekeun Lee, Haekwan Oh, and Sangsik Yang, ―Development of a New Wireless
Chemical Sensor for CO2 detection‖ IEEE SENSORS Conference, 2007.

4719 | P a g e

International Conference On Recent Trends In Engineering Science And Management

ISBN: 978-81-931039-2-0

Jawaharlal Nehru University, Convention Center, New Delhi (India), 15 March 2015

www.conferenceworld.in

SLEEP SCHEDULING FOR MINIMIZING THE
ENERGY CONSMPTION AND LATENCY INDUTYCYCLED SENSOR NETWORKS WITH INTELLIGENT
HYBRID MAC
G.Karthika1, D.Gokila Priya2
1

PG Student, 2Assistant Professor, Department of EEE,
SNS College of Engineering, Coimbatore, (India)
,

ABSTRACT
The key objective of the project is to achieve energy efficiency under wide range of traffic load and also to
guarantee the shorter latency for critical and delay-sensitive packets in the domain of wireless sensor network.
The existing methods have some disadvantages such as local minimum problem, that is, if there is no nodes near
destination, it will lead to dead end. Sink mobile (destination) information is flooded only on demand. In other
words, WSNs mainly focus on two targets: point coverage, the awake nodes in each time interval are chosen to
cover every point of the deployed field. For node coverage, awake nodes are selected to construct a globally
connected network such that each asleep node is an immediate neighbour of at least one awake node. There
comes the interference problem while sending data to the destination, if it has many neighbouring nodes. So,
IHMAC (Intelligent Hybrid Medium Access Control) protocol can be used to overcome this problem. By using
this protocol, all nodes can sleep and awake at the same time and in the same interval if is does not have any
data. This protocol uses low power with quality of service guaranteed medium access control for wireless
sensor networks.

Keywords: Intelligent Hybrid Medium Access Control (IHMAC), Wireless Sensor Network (WSN),
Sleep, Awake
I. INTRODUCTION
WSN is a group of spatially dispersed and dedicated sensors for monitoring and recording the physical
conditions of the environment and organizing the collected data at a central location. The wsn is made up of
100s and 1000s of sensor nodes which perform some processing, gathering sensory information and
communication with other connected node in network. Each and every node is powered by a small battery. So,
each node is strictly power constrained one. As long as the power is there, each node will be involved in all the
three functions of sensing, processing and transmission.
If any node depletes its energy, it will become an unattended node and there may be network partition or no
transmission of data from that particular node.
The wireless sensor node save energy network’s lifetime depends mainly on the energy in each node.
Communication in wireless sensor network such as network communication can be divided in to several layers
among that one is MAC layer(Medium Access Control). In general there are hundreds of MAC protocols that
are proposed and designed so far to get high energy efficiency and to provide less delay latency so this mac
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protocol plays a important role for conserving energy in sensor nodes and ensuring that WSN communicate
efficiently.
Traditional MAC protocols are designed to maximize the throughput, minimize the latency and minimize energy
consumption.
In this paper, we have reduced both energy consumption and end to end delay in the network by using
intelligent hybrid MAC protocol.

II. RELATED WORKS
In wireless sensor network, the authors of [7] obtain one of the new works in contention based MAC protocol.
S-MAC is the one type of protocol in which the operate in low duty cycle and energy efficiency is achieved by
periodic scheduling. The author [8] improves the energy efficiency of S-MAC by adaptive duty cycle. The TMAC is another type of Mac protocol which is used to reduce the idle listening by transmitting all message in
burst of variable length and sleeping between bursts and maintain an optimal active time under variable load by
determining the length. The authors of [3] consider the number of packets being sent at every node and provide
an algorithm to obtain the shortest schedules by eliminating the nodes without packets to send at each loop,
these algorithm require global topology information, which may be difficult for large size networks.
Interference-free TDMA schedules are calculated in for a small-scale network by joint optimization of the
physical, MAC, and network layers. The authors use convex optimization to solve the cross-layer-based network
lifetime optimization problem, employing the interior point methods.

III.EXISTING METHOD
The existing works on sleep scheduling in WSNs mainly focus on two targets namely,
•

Point Coverage

•

Node Coverage

3.1 Point Coverage
Existing point coverage oriented algorithms differ in their sleep scheduling goals: minimizing energy
consumption or minimizing average event detection latency.

3.2 Node Coverage
This is also called as network coverage, awake nodes are selected to construct a globally connected network
such that each asleep node is an immediate neighbour of at least one awake node[8].

3.3 Drawbacks of Existing Method
Local minimum problem arise due to nodes present nearby sink.
1) Sink mobile information is flooded only on demand
2) Each node should not have enough initial neighbours in order to make it easier for the node neighbour node
requirement.
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IV. PROBLEM DEFINITION
•

Sensed data have to reach the Base Station (BS) within a specific time period or before the expiration of a
deadline.

•

Hence, intermediate nodes require changing the delivery order of data packets in their ready queue based on
their importance and delivery deadline.

•

Sleep mode problem exists with interference.

•

Furthermore, most existing packet scheduling algorithms of WSN are neither dynamic nor suitable for large
scale applications.

V. PROPOSED METHOD
The concept of both link scheduling and broadcast scheduling are combined, which is introduced by IH-MAC
(Intelligent Hybrid Medium Access Control) protocol[1]. HMAC has implemented that all the node can sleep
and awake at same time and same interval, if it does not have any data. In case, any node have the data to send
to base station then sender and receiver should be in active mode, remaining all the node is at sleep. To make
synchronization between sender and receiver and neighbour node, RTS/CTS. In this project, total time is
divided into slots, and further slots into sub-slots. Each node have synchronized timer and each nodes knows
when the time slot begins and ends. All the nodes will be in idle listen mode at beginning of each time slot. If
any nodes have data then the node will check the slot availability in sub-slot. If nodes have high priority data
then it can occupy first sub-slot, or own slot means second sub-slot or else third sub-slot. This project uses the
basic CSMA/CA protocol with some modifications. Using this CSMA/CA protocol we can void the interference
that occur in the system so this make the network to be very fast transmission. The advanced IHMAC protocol
are used.

Fig. 1. Slot for IHMAC protocol
VI. STATE DIAGRAM
The state diagram for IHMAC is shown in figure 2 in which during sleep state the node turn off it radios and
start a timer with duration which is predefined according to the duty cycle of the protocol with prolongation of
rendezvous communication between pair of nodes.
When this predefined timer expires the node goes to wake-up state. It turns on its radio and switch to listen to
data channel and goes to idle listening state. Next when it need data to send or receive it go to CSMA/CA state
or else it go to sleep state again. When the sender node pass the contention both the sender and receiver go to
TX/RX state and go to sleep state after transmitting the data to the intended receiver.
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Fig. 2.State diagram for IHMAC
In this project, we are considering a three node A,B,C.[6] for example when a node A need to send the data to
node C it need to transfer data by means of the intermediate node B when it does to lie within the radio range or
coverage area so in that case A can be in idle listening mode and node B can be in active mode and node c can
be sleep mode where rest of the node in the network can also be in sleep modes which is not involved for
communication. When the node A transmit data to node B it can go to sleep mode where node B can be in idle
listening mode and node C can be in active mode this process continuous for n numbers of nodes. So these all
things can be done with the help of RTS/CTS/DATA/ACK signals.

Fig. 3. Node configuration
By transferring data in this type can save more energy because alternate node can go to sleep in each time slot
after transferring the data to the intended destination. When the node in idle state it consume only 0.005% of
energy while the node is in sleep mode it can consume 100% of energy[7]. so it is better to make the node to be
in sleep state to minimize energy consumption for reducing the end to end delay alternate example are
considered such as for example consider six nodes in this case (A,B,C,D,E,F). In this case we need to transfer
data from node A to node F.
When we need to transfer data from node A to node F but it does not cover the radio range so we have to
consider the intermediate node for transferring the data. So in this case we have consider node A,B and C in
which node A can be in idle listening state while all the other two nodes can be in active state in which node A
will send a RTS/CTS signal to both node B and node C so in this case the will be only minimum delay when
transferring the data then node A and node B can go to sleep state. Similarly when considering the next set of
node in which node C,D and E in which node C can be in idle state and node D and E can be in active state after
transmission node C and D can go to sleep this process continuous until it reach to node F i.e., destination
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VII. SIMULATION RESULTS

Fig. 4. When all nodes are in active state (green)
In the Fig. 4 we can see that all the nodes are in active state so at this case we can analyse that there is large
amount of energy consumption at this situation.
In the Fig. 5 we can tell that grey coloured node indicate that the node is idle state next the yellow colour in the
figure indicate that the node is waiting for a packet to its radio coverage finally the green colour indicate the
node is in active state that is it will accept the packet from the neighbouring node.

Fig.5.Colour description of each node.
•

Grey- idle state

•

Yellow- frequency match (waiting for packet)

•

Green- active state

Fig.6. In this node 12 sender and node 13 receiver.
In the Fig. 6, we can tell that node 12 and node 13 is a sender and receiver in which the node 12 will send the
data to node 13 in this case the two nodes communicate with each other by means of RTS/CTS signal.

Fig. 7. Node 12 Ready to Send Data to Node 13.
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In the Fig. 7 the node 12 is ready to send the data to node 13 so it see for the frequency match within the radio
coverage if it match then it will attain in yellow colour.
In the Fig. 8 is the final simulation result when they complete the transmission of packet from one node to
another at this case we had assumed that going to transmit data from node 12 to node 13at this time when it
transmit data from node 12 to 13then node 12 will attain idle state and node 13 will be in active state so this will
continue until the end of the transmission

Fig. 8.Node 13 Will Receive Data

Fig. 9. Comparison Of Energy Level.

Node 12 Will Go To Idle State.
The Fig. 9 indicates the energy level of both existing and proposed when comparing to the existing method the
proposed method will consume only less energy since it change from active state to sleep state.

Fig. 10. When The Node is in Active State.
Fig. 10. indicates that when all the node are in active eat this state we can notice that it will consume large
amount of energy.

Fig. 11. When the node is in sleep mode.
In the Fig. 11, when some of nodes is made to sleep mode at this stage we can see that it will consume less
amount of energy so in idle state each node will consume only 0.005% of energy. So from the above diagrams
we can analyze that when all the nodes are in active state it will consume more energy so this IHMAC protocol
used so some of the nodes in active state and some in sleep mode in turn can consume only less amount of
energy this observation can be done with the help of NS2 software.
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VIII. CONCLUSION
The Intelligent Hybrid MAC (IHMAC) protocol are used to reduce the per bit energy consumption and end to
end delay in the network this work can be done with the help of NS2 simulation tool. The existing GCKNA
algorithm in which each node should not have enough initial neighbours in order to make it easier for the node
neighbour node requirement. so this type of problem will not occur in IHMAC.
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ABSTRACT
The objective of this study is to carry out experimental analysis to decide the high stress concentration areas of
the femur bone which are extremely responsible for fractures and damages. Here, behavior of femur bone is
analyzed by experimental work under physiological load conditions. We carried out strong literature review for
using mechanical properties of the bone because the mechanical analysis with heterogeneous material property
is varying with individual person. In the present work Electronics Universal Testing machine is used to apply
Quasi-Static Load (considered as static load).Also selection of proper electrical resistance strain gauge and
mountings of it on bone’s irregular surface area was a challenging job. Hence, this field is at beginning level
and still immature as compared to other areas. These obstacles include the greater bone complexity in terms of
geometry, difficult to decide the material properties, handling and availability of bone. The said problem and
obstacles are handled through this work. The results of this analysis will be helpful for orthopedic surgeons for
clinical and experimental purpose. Also the results of this analysis will helpful to design an implant, which is
called hip prosthesis, to replace the failed femur part. Overall, we concluded that in the proximal area of the
real human femur bone had tensile as well as compressive stresses and the femur neck area had more stress
concentration.

Keywords: Biomechanics, Embalmment, Proximal femur, Prosthesis, Strain Gauge, Total Hip
Arthroplasty

I. INTRODUCTION
Nowadays the T.H.A. (Total Hip Arthroplasty i.e. Total Hip Replacement-T.H.R.) is a common practice of
reconstruction used when the natural function of the hip articulation and the leg is damaged. Different problems
are associated with the T.H.A. and some of them are because of the design or the applied materials. Among the
principal problems associated to the T.H.A. are the fatigue fracture of the implants, the dislocation or loosing of
the implant and stress shielding. In Biomechanics there is study of how tissues, cells, muscles, bones, organs
and the motion of them and how their form and function are regulated by basic mechanical properties. The
femur is responsible for bearing the largest percentage of body weight during normal weight-bearing activities.
The femur is also known as thigh bone. It is not a completely solid part. It consists of cortical (which is the outer
bone and is also known as compact bone), cancellous (which is the inner bone and is also known as spongy
bone), bone marrow, etc. The structure itself is complex. This leads to the complexity of bone’s properties. A
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femur fracture happens due to either a large force or something is wrong with the bone. In patients, the most
common causes of femur fractures include: Car accidents and falls from a height. Patients may also have bone
that is weakened by osteoporosis, tumor, or with some infection. These conditions can lead to a so-called
pathologic femur fracture. The following four proximal femur fractures are commonly referred to as hip
fractures: 1.Femoral head fracture 2. Femoral neck fracture 3.Inter-trochanteric fracture 4.Sub-trochanteric
fracture. The following fig. clears the terminology of bone which related to proximal portion. Proximal femur
means upper third of the human femur bone, which includes the femoral head, femoral neck, greater trochanter,
and upper portion of the femoral stem. The femoral neck is the narrowed region directly below the femoral
head. Cortical bone is the outer (hard) shell of a bone having higher material density. Trabecular bone is the
relatively soft, sponge-like bone residing inside the hard cortical shell.

Fig.1: Actual Photo of Femurs

Fig.2: Terminology of Femur Bone

Also, following fig. clears the actual position of the bone and gauges which are used to find the strains in this
experiment: 1- Neck inferior; 2- Neck superior; 3- Shaft lateral; 4- Shaft medial.

Fig.3: Positions Of Strain Gauges

Fig.4: Proximal Femur with Gauge Positions

II. METHODOLOGY
To carry out the experimental work the condition of femur is important. Due to the fact that the bone sample is
taken from Yashwant Ayurvedic College, Kodoli, Tal.-Panhala, Dist-Kolhapur, (M.S.), the specimen went
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through an embalmment process. This is a common method of preserving human bone specimens. In this
process the bone is chemically fixed with formaldehyde to prevent decomposition of the bone structure. In
summary, the embalmment process is an insignificant effect on the mechanical properties of human bone. The
different researchers show that after embalmment the Elastic modulus increases, the UTS increases, Elongation
carrying decreases. The detailed discussion of our methodology is as follows:

2.1 Assignment of Mechanical Properties
After carried out detailed literature survey, we found the following mechanical properties:
2.1.1 Femur Materials
Human bone is highly heterogeneous and non-linear in nature, so it is difficult to assign the material properties.
The proper assignment of material properties on the other hand, is still under active research because of the
inherent inhomogeneous and anisotropic nature of bone's tissue. Most past studies assumed the bone to be
inhomogeneous isotropic due to simplicity and the limited knowledge of the anisotropic behavior. Thus, the
bone is known to be anisotropic and inhomogeneous, most studies simplify these difficulties by considering an
isotropic inhomogeneous material so we have also considered same (i.e. Isotropic In-Homogeneous) femur bone
material in our study.
2.1.2 Density (ϱ)
The proximal femur consists of cortical (dense) and trabecular (cellular) tissues. Hence, density values are
different at the different area of the throughout femur which is found by different researchers. Also different
researchers used different values. Thus, from reputed international journal we found that 2080 Kg/m3.
2.1.3 Young’s Modulus (E)
The Young’s modulus for cortical bone is evaluated according to the functional representation of the density.
Hence, different researchers found out different Young’s modulus values. Also different researchers used
different values for their study. Thus, we used 14200 MPa value of ‘E’ from reputed international Journal.
2.1.4 Poisson’s Ratio (ν)
As the material is non-linear and heterogeneous the Poisson’s ratio is also having different values for different
researchers. The values of this ratio are 0.2 and 0.5, etc. for cortical bone but mostly used value is 0.3 by the
different researchers which is mean value of 0.2 & 0.5.After carried out detailed literature survey we come to
know that there is a wide variation in values of mechanical properties of femur, which is found by different
researchers. In summary we referred the following data:
Table 1. Mechanical Properties of Human Femur Bone
Sr.

Test

Test

No.

Specimen

Specimen

1.

Preserved

Isotropic In-

Human

Homogeneous

2.

Femur

3.

Bone

Mechanical Properties of Bone

Value

Unit

Density(ϱ)

2080

Kg/m3

Young’s Modulus/Modulus of Elasticity (E)

14200

MPa

Poisson’s Ratio (ν)

0.3

Dimensionless

Yield strength:
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5.

Ultimate Compressive Longitudinal Strength

270

MPa

6.

Ultimate Compressive Transverse Strength

131

MPa

7.

Ultimate Tensile Longitudinal Strength

135

MPa

8.

Ultimate Tensile Transverse Strength

53

MPa

9.

Ultimate Shear Strength

65-71

MPa

10.

Shear Modulus/Modulus of Rigidity

8-40

MPa

2.2 Design and Fabrication of Box Type Femur Bone Fixture
It is very difficult to develop femur holding fixture which is into femur’s biological condition. Hence, to carry
out our experimental work we have developed the following box type holder. This avoids complexity of
experimental work. By taking considerations of design parameters for work holding devices, we have restricted
maximum Degrees of Freedom (D.O.F.) of bone through this fixture.

Fig.5: Actual Photos of Box Type Femur Bone Fixture
2.3 Selection & Mountings of Electrical Resistance Strain Gauge
There are mainly two techniques of stress measuring such as photo-elasticity & strain gauges method. But
because of the irregular and unique shape, it is very difficult to make the photo –elastic model of femur. So, we
preferred strain gauge method to find out the stresses of the femur. It is very convenient and reliable method for
femur. The specifications of selected strain gauge are as follows:
Table 2.Specifications of selected strain gauge
Strain Gauge Type

Gauge Length

Resistance

Adhesive Type

Composite Type

3/5 mm

350 Ω

Methyl Methacrylate

Fig.6: Construction of Wire Type Electrical Resistance Strain Gauge
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Fig.7: Actual Photo of Mountings of Strain Gauges On Femur

Fig.8: Actual Photo of Composite Type Strain Gauge

Fig. 9: Test Specimen (Right Femur Bone)

4731 | P a g e

International Conference On Recent Trends In Engineering Science And Management

ISBN: 978-81-931039-2-0

Jawaharlal Nehru University, Convention Center, New Delhi (India), 15 March 2015

www.conferenceworld.in

III.STRAIN INDICATOR (WHEATSTONE METER BRIDGE CIRCUIT)

Fig.10: Wheatstone bridge

Fig.11: Actual Photo of Strain Measuring System

3.1 Strain-Gauge Wiring Systems:
With the 1-gauge system, a strain gauge is connected to a side of the bridge and a fixed resistor is inserted into
each of the other 3 sides. This system can easily be configured, and thus it is widely used for general
stress/strain measurement. A strain-gauge Wheatstone bridge is configured with 1, 2 or 4 gauges according to
the measuring purpose. The output voltage that is proportional to a change in resistance, i.e. a change in strain.
This microscopic output voltage is amplified for analog recording or digital indication of the strain.

IV. ELECTRONIC UNIVERSAL TESTING MACHINE (U.T.M.)
Electronic ranges of universal testing machines are fast, accurate, & simple to operate. In these machines load
and displacement are displayed on the digital display system in their respective engineering units. The machine
is capable of performing the following tests:- a) Tension b) Compression c) Transverse d) Bending e) Shear f)
Hardness. There are three main units: - a) Loading Frame b) Hydraulic Pumping System c) Electronic Control
Panel.

4.1 Load Cell
To suit the testing range, load cells of different capacities are supplied. All the load cells are strain gauge based
type with full wheat-stone bridge configuration. Structure of the load cell is such that it can be loaded both in
tension and compression.

Table 3. Specifications of Electronic Universal Testing Machine
Max.Capacity: 0.10 kN – 100 kN (As per requirement)

Measuring Range: 0-100 kN

Load Resolution: 5N

Max. Test Speed (mm/min):500

Usable temperature range 0-50oC

Min. Test Speed (mm/min.):0.01
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Fig.12: Actual Photo of UTM

Fig. 13: Experimental Set-Up

V. CALCULATIONS OF STRESSES

Hooke’s Law states that when a material is loaded within elastic limit, the stress is proportional to the strain
produced by the stress. This means the ratio of the stress to the corresponding strain is constant within the elastic
limit. This constant is known as Modulus of Elasticity or Modulus of Rigidity or Elastic Modulii.The ratio of
compressive stress to the corresponding strain is a constant. This ratio is known as Young’s Modulus or
Modulus of Elasticity and is denoted by ‘E’.

=

Therefore,

VI. RESULTS & DISCUSSION
It is important to realize that the tests represent a very simple loading condition. The simple loading condition is
due to experimental constraints and for reducing the complexity of the mechanical response.
Table 4. Results
Sr.No

Strain Gauge Positions On Femur

Load (N)

Strain

Stress (N/mm2)

Reading No.:1
01.

1- Neck inferior

50 Kg*9.8=490 N

0.015

213

02.

2- Neck superior

490

0.015

213

03.

3- Shaft lateral

490

0.013

184.6

04.

4- Shaft medial

490

0.013

184.6

Reading No.:2
05.

1

55Kg*9.8=540 N

0.015

213

06.

2

540

0.016

227.2

07.

3

540

0.013

184.6
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4

08.

540

0.014

198.8

Reading No.:3
09.

1

60Kg*9.8=588N

0.016

227.2

10.

2

588

0.017

241.4

11.

3

588

0.014

198.8

12.

4

588

0.014

198.8

Reading No.:4
13.

1

65Kg*9.8=640N

0.017

241.4

14.

2

640

0.018

255.6

15.

3

640

0.015

213

16.

4

640

0.015

213

VII. CONCLUDING REMARK
The following conclusions can be drawn from this study:
1.

Successful application of the proposed technique to find out stresses in real femur bone.

2.

These results are useful for surgeon in femur surgeries and bone prosthesis.

3.

We observed that the neck side of the femur is subject to high strains.

4.

The results show that higher weight provides higher total displacement.
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ABSTRACT
FSO is a line-of-sight technology that uses a pair of FSO units consisting of an optical transceiver with a laser
(transmitter) and a photo-detector (receiver) to provide full-duplex (bi-directional) capability between two
points without the fiber. This paper presents the analysis of Bit Error Ratio under different weather conditions.
The experiment was done with Light Pointe Airlite 100 to analyze the variation of BER values with days.

Keywords: FSO , Line Of Sight , BER , SNR , Light Pointe Airlite 100 , LAN Analyzer.

I. INTRODUCTION
FSO is a high-bandwidth cost-effective solution to the last-mile problem. It is a wireless, point-to-point, fiber
less, laser-driven and line-of-sight optical communication technology that uses invisible light propagating in
free space to transmit information. FSO can transmit data, voice and video simultaneously through the air at
speeds capable of reaching 2Gbps at a distance of 2 miles (3 km) in full-duplex mode, enabling fiber-optic
connectivity without requiring a physical fiber-optic cable.

II. THEORETICAL ANALYSIS
Random variations in the air’s refractive index profile commonly referred as optical turbulences, responsible for
the change in different properties of the transmission and reception of optical signals. The cause of these Optical
Turbulences in the atmosphere is due a combination of moisture and temperature gradients caused from the
Sun’s heating of the Earth’s surface.
The effectiveness of a FSO system can be determined by its bit-error-ratio (BER) performance, which is based
on the signal-to-noise ratio (SNR) and the modulation scheme involved in the FSO system [5].
Now, in presence of turbulence effect, the SNR becomes a variable term and considering its average value the
is given as :
=

….. (1)
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WherePS0 is the optical power in absence of atmospheric effects,

is the mean optical power and

(D)is

the average Scintillation effect of the atmospheric turbulences.
The experiment conducted with Light Pointe [7] equipment uses the on-off keying (OOK) modulation scheme in
transferring the data. The BER calculation is done based on the OOK modulation scheme. In OOK scheme, “1”
is represented by presence of light pulse where “0” is represented by an absence of light pulse. The error occurs
when the receiver detects a “0” when “1” is sent or detects a “1” when “0” is sent, both under the noisy
conditions of the atmosphere.
The transmission of “0”s and “1”s with equal probability is equated to ½, and the probability of bit error is given
as:
P E= P

+ P

……………. (2)

Now, the bit-error-ratio with respect to the signal-to-noise ratio in absence of atmospheric turbulence is given
as:
BER0=

………. (3)And in presence of turbulence is given as:

BER =

…(4)

Table 1 gives some BER values corresponding to SNR (dB) levels [3]:
Table 1: BER values with

respect to SNR (dB)
BER

SNR (dB)

10-10

19.4

10

-9

18.6

10

-8

18

10

-7

17.3

10-6

16.4

-5

15.3

10

III. EXPERIMENTAL SET UP
The equipment set-up used in this experiment is shown in the figure
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Figure 2: Equipment Set-Up Overview
IV. EXPERIMENTAL OBSERVATIONS
The experiment was done with Light Pointe Airlite 100 [7], in collaboration with the LAN Analyzer [9] during
the month of January-February, 2015 in Kolkata(India). The temperature data was taken [10] along with the
BER data during the experimental days. The equipment runs for 20 hours continuously to measure the BER. The
layer of operation in this experiment was the Physical layer [9], having a frame structure shown below:
PRE

SFD

IFG

(Preamble)

(Start of Frame Delimiter)

DATA

(Inter Frame Gap)

Figure 3: Physical Layer Frame Format
Table 2 shows the maximum-minimum temperatures along with the BER values for that day.
Days
of
Exp

Maximum
Temperature
in °C

Minimum
Temperature
in °C

Measured
Bit-ErrorRatio

1
2
3
4
5
6
7
8
9
10
11
12
13
14

24
26
24
26
27
27
29
31
28
25
28
27
28
28

13
13
14
12
16
16
12
14
16
16
17
17
15
16

7.77e-9
5.6425e-9
1.23e-8
1.1333e-8
6.711e-8
5.6688e-8
1.6813e-8
2.6051e-8
3.0659e-8
1.7899e-8
1.9234e-8
2.0527e-8
3.0847e-8
3.0084e-8

Table 2: BER values with maximum-minimum temperatures

V. EXPERIMENTAL RESULT
Graph shows the BER variation with days.
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Figure 2: BER performance on different days
VI. CONCLUSION
In this experiment, we try to study the effects of temperature on BER performance in the FSO systems. During
the experiment, it is found that the increase in temperature also increases the BER. Also it was investigated that
most of the errors occurred during the dawn time of the day. The research could let to new investigations in the
BER measurement parameters.

VII. ACKNOWLEDGEMENT
This research work is supported by the Heritage Institute of Technology, Kolkata, India, under the Dept. of
Electronics & Communication Engineering.

REFERENCES
[1]

AltowijKhaleel S., Alkholidi A, Hamam H. Effect of clear atmospheric turbulences on quality of free
space optical communications in Yemen. Front. Optoelectron. China DOI 10.1007/s12200-010-0123-8

[2]

Cao Ling-Ling, Sheng M, Feng M, XieXiu-Xiu.BER performance of free space optical communication in
strong turbulence with pointing errors. IEEE – 2012, 978-1-4673-5829-3/12

[3]

Hufnagel R.E. Variations of Atmospheric Turbulences. Optical Society of America, Washington, DC,
1974, p.WA1

[4]

Valley G.C. Isoplanatic degradation of tilt correction and short-term imaging systems. Appl. Opt 19(4),
574-577 (1980)

[5]

Majumdar A.K, Ricklin J.C. Free- Space Laser Communication. Springer Publication, 2010

[6]

Andrews L.C., Bucaille S, Davidson F. M . Performance loss factors for optical communication through
clear air turbulence, Proc. SPIE, 5160, 1-12 (2003)

[7]

LightPointeAirlite 100, Light Pointe Communications, San Diego, California, USA.www.lightpointe.com

[8]

Kaltalopoulos S.V. Free Space Optical Networks for Ultra-Broad band Services. Wiley Publication
(2011).p62-63. IEEE Press

[9]

LAN Analyzer. Ideal Industries Network, Buckinghamshire, UK.www.idealnwd.com

[10] Kolkata weather information taken from www.accuweather.com

4739 | P a g e

