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Abstract— In this paper we are representing the design and
implementation of a software for generating result using
content management technique. System will allow Students
and the faculty to have an easy access for viewing the
marks. The purpose of the software is to answer the queries
of staff, student and other members of the college .As there
are too many students in a college it become difficult for the
staff members to generally know the result of the students
and categorize them by their marks and also the data is very
large we are simply going to store, handle, manage the data,
in computer field this management is called as content
management. The content over here refers to the huge
amount of ever increasing data. Also the output for the
classification would be in the form of graphs and table
which will be easier to understand and analyze.
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. INTRODUCTION

The intelligent flood control system of a dam is a control
system that manages the spillway gate in a dam to maintain
the level of water. The level of water is predetermined
initially. The main aim of fuzzy logic based control system
is to manage the dam water level by adjusting the operations
of spillway gates efficiently. Fig. 1 shows the basic working
and design of FIS. The inputs are given to fuzzifier for
fuzzification then using membership functions, appropriate
rules are created. This system can be design in MATLAB
environment and finally the defuzzification is required for
getting the actual output. The rules and membership
functions plays a vital role in performance of Fuzzy Logic
Controller(FLC). Therefore, the membership functions must
be optimally determined to design an efficient FLC for a
problem. The crisp set will be given as a input in fuzzifier
and output of fuzzifier will be the fuzzy set. In the
fuzzification stage, a data point is assigned a degree of
membership (DOM) to each set. The DOM is determined by
a membership function. The width of the membership
function w is then set so that adjacent sets overlap, which
ensures that the total degree of membership is constant.
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Fig. 1: Basic Block Diagram of FIS

This rule based system is helpful to maintain the
water level in a dam. Due to this system we can prevent
many unwanted situation like flood and it can be proven
helpful for efficient irrigation and we can save maximum
water for electricity production.

The proposed system work with more advanced
features which affect the dam indirectly so based on that
features decision will be taken for spillway gate openness.
While existing system work only on two parameters. That
we will see soon.

Il. EXISTING SYSTEM
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Fig. 2: Block Diagram of Water Dam Fuzzy Control System

(Abbas, Khan and Nasir; June 2011)
The block diagram of the existing dam control system is
shown in Fig. 2. Water level and flow rate devices are used
to monitor the current status of water. These devices are
connected with two fuzzifiers of the FLC system. Two
outputs of defuzzifiers are the releasing control valve and
drainage valve.

This system has two input parameter which is
water level and flow rate and according to that membership
functions are defined. Also have two outputs i.e. release
valve and drainage valve and their membership functions. In
this system they are using triangular membership function
and centroid method for defuzzification.

Following fig. 3 shows that according to input
membership functions the openness of valve has been
decided.
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INPUTS SINGLETON VALUES OF
Rule QUTPUTS
No,
Water | Flow ?ﬁiﬁﬁ Contzcl Drainage
Level Rate Ve Valve

1 | Below | Fast | 0.30 30% opened
Danggr =30% opened | =0.30

! | Below | Very | 030
Danger | Fast

73% opened
=30% opened =075

3 | Danger | Fast | 0.3 Fully
=/0%opened | Opened

=10

4 | Danger | Very | 073 Fully
Fast | =73% opemed | Opened

=10

Fig. 3: Rules According To Parameters
(Abbas, Khan and Nasir; June 2011)

I1l. PROPOSED SYSTEM

I used 5 parameters as input such as temperature, humidity,
wind speed, wind direction and water level and according to
that -openness of spillway gate is decided so output is
outflow valve. For each input and output there are various
membership function. Using these membership function rule
based system is created for flood control.

Below is the basic block diagram of proposed
system which shows that there are 5 inputs that is given to
the fuzzifier unit for fuzzification. And output will the
outflow.

Water leve|
Temp A
FUZZIFIER
L R— ) OUTFLOW
Wind speed
Wind Direton |~

Fig. 4: Basic Block Diagram

A. Design Algorithm:

The algorithm designed for this system consists of 5 fuzzy
input variables. For temperature, humidity and water level 5
membership functions are used. For wind direction 9
membership functions are used and for wind speed 4
membership functions | used. For output parameter i.e.
outflow, 4 membership functions are used.

INPUTS OUTPUT
Water | Temp | Humidit | Wind | Wind | Qutflow
Level | (°c) y (%) Speed | Directi
(km') | on
VL 0- 0-25 0-66 |E Normal
125
L 12.5- | 25-50 6.6- W Trrigation
25 1333
BD 25- | 50-75 1333- |N Irrigation
375 20 &
electricity
productio
n
D 375- | 75-100 =20 K] Totally
50 open
AD =50 | =100 EW
EN
ES
N§
SW

Fig. 5: Membership Functions of Input and Output

Above fig.5 shows the number of membership
functions for each parameter. And based on this table rules
are created for decision making system.

Term Description:-
— VL =Very Low (<=85feet)
— L =Low (86-170feet)
— BD = Below Danger (171-255feet)
— D = Danger (255-340feet)
— AD = Above Danger (>340feet)
— E=East
- W =West
— N =North
— S =South

Above all fig-5 to fig-10 shows the membership
functions of various input and outputs. There are many
membership functions are available like triangular,
Gaussian, sigmoidal, etc. But | used triangular membership
function because it works well for accurate ranges and it is
simpler than other function in terms of evaluation. Even any
non-technical or non-expertise user can also easily
understand the system.

Above all fig-5 to fig-10 shows the membership
functions of various input and outputs. There are many
membership functions are available like triangular,
Gaussian, sigmoidal, etc. But | used triangular membership
function because it works well for accurate ranges and it is
simpler than other function in terms of evaluation. Even any
non-technical or non-expertise user can also easily
understand the system.
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INPUT

OUTPUT
R| Water | Temp Humidity Wind Wind Outflow
u| Level Speed Directio
1 n
e
N
0
1| VL 0-12.5 0-25 0-6.6 E Normal
(L 0-12.5 0-25 0-6.6 E Trrigation
3| BD 0-12.5 0-25 0-6.6 W Irrigation &
electricity
4/ D 0-12.5 0-25 0-6.6 N Irrigation &
electricity
| AD 0-12.3 0-23 0-6.6 5 Totzlly open
6| BD 25- 0-25 66 - | NS Irrigation &
373 1333 electricity
7| D 125 - | 753-100 6.6 EN Irrigation &
23 1333 electicity
3| AD 0 - 75-100 1333 5W Totzlly open
123 -20
%| BD 123 - | 753-100 66 - | ES Totzlly open
23 1333
1| D 125 - | 73-100 66 - | S Totzlly open
0 23 1333
Fig. 6: Rules According To MFS of Parameters

Number of active rules = m”™n, where m =
maximum number of membership functions sets and n=
number of inputs. For this design, for first 3 inputs there are
5 membership functions so 5x5x5 = 125. Then for next
input that is wind speed 4 membership function so 4x1=4
and last input that is wind direction 9 membership functions
are used so 9x1= 9. So total no of rules are 125+4+9 = 138.
Ten rules out of 138 rules are given in Fig 6.

B. Fuzzifier:

Fuzzifier compared crisp value as input and generate fuzzy
value for inference engine. The inference engine (MUX)
simulates human decision with fuzzy concepts, implication
and rules of inference in fuzzy logic.

VL L BD ] AD

[0-p0] ' I[21—40] ' [41-‘60] I[(i‘\—BU] ' [B1-100]
0 1 1 1 1 1 1 1 1
i i i - in;:ﬁ variab‘l;"Humid"rt;" i B - B
Fig. 9: Membership Function for Input “Humidity”
[045] ‘ ' E-10] ‘ " 1-15] ' " el
0 L 1 = 1 1 1
) ) in put‘varia ble ';'\l'in ndSpeed” ) - - :
Fig. 10: Membership Function for Input “Windspeed”
W ' E ' N ' S ' E‘IN ' EN ' ES ' NSI S
0 T TR N 1 1 1 1 1 1
) . ) - inputvv_ariable:'\i';.nndDir;ciinn" ) - -

Fig. 11: Membership Function for Input “Winddirection”
Fuzzification process consists of input variable and
from range of input variable mode is decided. MUX and
substract is used for MIN-AND operation. Each fuzzifier
consists of: crisp value converter, operational region for a
crisp value detector, fuzzy set membership value mapping
and selection arrangements.

340

Multiplexer

x 85

sub

1 sub

1 sub

1 sub |
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| Selector mode DS
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Fig. 11: (A) Design of Fuzzifier for “Water Level” Input

input variable "Waterlevel

Fig. 7: Membership Function for Input “Water Level”

[0-10] I [11-20] I [21-ISU] I [31-40] I I [41:50]

u = u = £l pas U dd 4l 45 1

input variable "Temperature”

Fig. 8: Membership Function for Input “Temperature”
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Fig. 11: (b) Design of fuzzifier for “Humidity” input
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Input Selected
Variables Value
WaterLevel 200

Mode Fuzzy  Set
Selection Calculation
Mode 3 fl=  (255-
200) / 85 =
0.6
f2= 1-06 =
04
3=(100-79)
/25=08
£4=1-0.8=02
Fig. 12: Result of Fuzzification

MIN-AND operation of modes is shown below:

- M1=f17f3=0.670.8=0.6

- M2=f17f4=0670.2=0.2

- M3=f27f3=0470.8=04

- M4=f27f4=0470.2=0.2

Humidity 79 Mode 4

simulation was adapted according to the arrangement of
membership functions for four rules as given in Fig 17.

T T T
normal irrigationn

T T T T
irrigation&energyproduction TotallyOpen

output variable "Outflow"

Fig. 14: Membership Function for Output “Outflow”

WaterLevel = 170 Temperature =25  Humidity =50  WinndSpeed = 10 WindDirection = 0.5 Outflow = 0.657

. : (NI T e N e N e I B NI
Where, Mode (Mi) is the area of water level interval. 2 || ] | | ] | 7~
The rule selector receives two crisp values of water i | ] ] | | | &
level and humidity. It gives random values of output o ‘ ] | | | N
functions under algorithm rules applied on particular model. s 1] | ] | | | /]
For two variables, four rules are needed to find the 5| | ] B A N
corresponding random values R1, R2, R3 and R4 for each 7] R ] | A
variable according to these rules are listed in Fig 12. 1] 11 [0 & [ 1 T A
Inputs Random Values (] O | O Cd 2
Rule of Output Random 1o ‘ T A | |
No. Water Humidity Outflow Values 0 M 0 00 w0 00 1 @
Level [ 1
1 BD 75-100 Irrigation& R1 Fig. 15: Rule Viwer for Whole System
electricity(0.75) This system was simulated for the given range of
Totally input variables. The given value of: Water Level = 200 lies
2 BD >100 R2 : - o
open(1.0) in mode 3 of the range 170-255 and humidity = 79% lies in
3 D 75-100 Totally R3 mode 4 of the range 75-100. The four rules were applied for
open(1.0) MATLAB simulation according to this range scheme. In this
4 D >100 Totally R4 design model, outflow of spillway gate depends upon the
open(1.0) selected values of water level and humidity. The simulated

C. Defuzzifier:

The defuzzification process gives the crisp value outputs
according to its inputs. In this system 8 inputs are given to
each of the two defuzzifiers. Four values of R1, R2, R3, R4
from the result of fuzzification from Table 4 and four values
M1, M2, M3, and M4 from the output of inference engine
Each defuzzifier estimates the crisp value output according
to the center of average (C.O.A) method using the
mathematical expression, ), Mi*Ri /Y. R i, wherei=1to 4.

I M Ri MR

1 0.6 0.75 0.45

2 02 1.0 020

3 04 10 040

4 02 1.0 0.20
Fig. 13: Design Value of Outflow

- Y Mi*Ri=1.25

- Y Ri=1l4

— Y Mi*Ri/ ¥ Ri = 0.8928 = 89.28%

IV. RESULT AND DISCUSSION

Using mathematical expression-); Mi *Ri / ), Ri the crisp
values for output variable were determined and the result
were found according to the MATLAB simulation as shown
in Fig. 12. These results are compared in Table 6 and found
correct according to the particular model. MATLAB

and calculated results are shown in table 6.

Crtfloee

0 o

Hurmiciity wisterLevel

Fig. 16: Plot between Water Level and Humidity

Result Outflow
Design value §9.28
Simulated value 900

Fig. 17: Comparative Analysis between Calculated and
Simulated Value

V. CONCLUSION

We can say that both the result calculated and simulated are
approximately same. The outflow of water can be used for
different purpose like irrigation, electricity production
according to the demand. It is beneficial to use parameter as
atmospheric condition for flood control. Mostly this

All rights reserved by www.ijsrd.com 673



Intelligent Flood Control System using Fuzzy Logic
(IJSRD/Vol. 3/Issue 02/2015/168)

parameter can be very useful in rainy season to determine
the probability that how much rain will occur and according
to that we can manage the water level precisely using
outflow of water to avoid the flood situation. However using
only two parameters, for instance water level and flow rate,
efficient flood control cannot be obtain and hence more
parameters can be added such as temperature, humidity,
wind speed and wind direction for efficient flood control.
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