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Abstract

Prohibitive cost of production and laborious hunrarolvement in poultry farms in the tropics couéhd to low
profit yield and low return on investment. Unforately, over-involvement of humans in the feedingtesn of
poultry could lead to disease outbreak, undue datignd malnutrition of birds. These flaws in thepfeeding
system of birds prompted this research work by ligieg an intelligent fuzzy logic based system tbatild

mimic the roles of the poultry attendants in deiivg water and feed dispensing for birds at spedifime
intervals. Water and feed level in the trough wolbddsensed by the designed system and dispenHigémtiy

with respect to the variations in water and feeetll@s birds consume the feed and water. This systeluces
workload of the poultry attendants, increases besiefits and generates better return on investmeatdeep
litter poultry farming system

Keywords: Microcontroller, Fuzzy Logic, Artificial Intelligece, Poultry Control System, Intelligent Water
Dispensing, Deep Litter System

1. I ntroduction

Rearing of a collective group of birds such as éysk guinea fowls, quails, ostriches, geese andedtitn
chickens is referred to as poultry. Egg and meadyetion are the primary purpose of keeping thésis bOther
purpose includes pillow production through the isitial processing of the birds’ feather and prouurciof
confectioneries [1, 2, 9].The primary productionnodéat and egg in poultry management is indispeasahich
makes poultry industry one of the main sourcesrotgin for human consumption. Effective managenadnt
poultry nutrition would definitely result to a tremdous production. Whereas, feeding of birds isedri
manually in the tropics [2].

The cost of production in poultry farming is aggatad due to the challenge of manual pattern ofifged
Seventy five percent of the cost of production dulfry management could be traced to the expensésealing
[8]. Wastage of feed, improper administration oéde unfavorable weather in the poultry, stressfanuoal
labour, disease outbreak, fatigue are all effetth® manual system of feeding. These factors ntlagecost of
production in poultry to be highly capital intensiand unfortunately, people are discouraged frontuwing
into poultry business due to these factors. Morgojab such as picking of eggs lay by matured layer
medication of sick birds and overhauling of theelitmaterial interferes with feeding. Thereby, makihe
pressure that the farmers experiences to increafearumber of birds increases [11].

The flaws mentioned above prompted the developmiteéchnologies that could tackle and solve somthef
flaws in the most current system of feeding poultrythe tropics; intervention of the developmentfeéd

dispensing system that could supply water to katdsppropriate time intervals. In [1], the researstdeveloped
a system of this nature. The operation of this psed system was contingent of computer systemictifun. In

addition, the system could not sense obstructioilevdperating. Also in the year 2006, a similarteys was
proposed by [10]. The operation of this system ddpeon its position (could only move in horizonsaid

vertical direction axis). Limitation of dependence the control program written on computer systevas

associated with the proposed system in [1, 10]. Nthe parallel port is the medium through which tcoin
program delivers operation to the system. Unfottielga cross talk, high initial cost of the compufaocess
control, high maintenance and declination in thelef performance in long distance parallel traission are
problems that could be attributed to the compugealfel port [3].

Solution to some of the limitations in the existiligratures led to the development of a mobilelliigent
poultry feed dispensing system in [3]. The prineipF implementing a microcontroller as the proasmstroller
instead of the program written on the computeresysivas adopted in this system. The system propased,

dispenses feed on the pen’ floor as it operaterefbee, unhygienic method of feed dispensing andtage of
feed is associated with the model. Besides, latgeber of birds could not be fed uniformly with thmeodel.

61



Control Theory and Informatics www.iiste.org
ISSN 2224-5774 (Paper) ISSN 2225-0492 (Online) ‘-'—.'[l
Vol.4, No.9, 2014 ||$ E

Nevertheless, only feed is catered for in this nodéater is still expected to be manually dispengadthe
birds, which could still be attributed to over humavolvement in the feeding system of birds.

These limitations highlighted above necessitate tfer emergence of a system that would be capable of
dispensing both the liquid feed (water) and sadiedf (grains) simultaneously into the respectivdifegtrough
in a hygienic manner. The design of a system af thiture is proposed in this research paper. Hogay is the
control methodology adopted in achieving such sgyslesign. Fuzzy logic has the ability of imitatithg human
ability of making decision and taking action in en@inty scenarios. Fuzzy logic also possessesiingan
quality of adapting to changes in the environmeheng they exist. This research work therefore, qarean
intelligent poultry feed and water dispensing systeapable of sensing the feed and water level gtatbe
trough and intelligently dispense more feed ancewas the water and feed level drops as birds coasdrom
it (ensuring that there is never feed and watertage). This proposed design would ensure constaly of
fresh water and recommended amount of feed toethgective birds’ feeding trough. The system idataty as
it dispenses water and feed into the appropriategtr. It would be effective in a deep litter poylfarming
system.

2. Fuzzy Logic

Fuzzy logic refers to a control methodology thatapable of suggesting inaccuracy and imprecisitie. way
human brain think and solve problems can be mintickg fuzzy logic. The objective of fuzzy logic ie t
estimate human evaluation making in vague scenarsirsy conventional statements instead of quaivitat
terms. The relationship between the input and thput of real life systems can be monitored by yusgic [7].
Fuzzy logic is applied in this research work duét¢anherently robust characteristic as it maktes gystem to
make right decision in an imprecise situation addph to changes in its environment. Also, it carabpisted
and tweaked easily to improve or drastically aftgstem performance. Smooth control function is ioleth as
the output despite a wide range of input variatiidrzg.

2.1 Fuzzy Logic Controller
The operation of real life systems is controlledFuzzy Logic Controller (FLC) with the aid of singptule-
based IF X AND Y THEN Z statement. FLC is used wolving control problems rather than rather than
mathematical problem solving approaches [5].
The FLC model is based on a verifiable observatigtead of computer logic and theory. It operatidapends
on the operator's understanding of the system rdttan their technical understanding of the syst&or.
example, rather than dealing with temperature obrnifr terms such as "SP =500F", "T <1000F", or '210
<TEMP <220C", terms like "IF (process is too coAND (process is getting colder) THEN (add heathe t
process)" or "IF (process is too hot) AND (proceséeating rapidly) THEN (cool the process quicklgye
used. Despite the impressiveness of these statemgsit they are very descriptive of the instructtonbe
executed. FLC is capable of imitating this typebehaviour at a very high rate. The block diagrampiated in
figure 1 shows step by step involve in designin@CH4].

| FUZZY CONTROLLER |

' RULE
PRE- FUZZIFIC BASE DEFUZZIFI
processing ATION &P aTioN
MNFERENTC ]
__E ENGINE |

' '
' '
' '
P X  FE T T
Figure 1. Fuzzy Logic Controller Block Diagram

Preprocessing: It is the first step involved in the design of aZy logic controller. Preprocessing is the process
by which the input variables to be measured are beaditioned before they enter the fuzzy logictoalter [6].
Fuzzification: This is the first block present in the fuzzy logantroller. It makes the input data to correspond
with the rule base conditions. Fuzzification cons@ach input of data piece to degree of membelship
searching in several membership functions [6].

62



Control Theory and Informatics www.iiste.org
ISSN 2224-5774 (Paper) ISSN 2225-0492 (Online) 5-'—.'[1
Vol.4, No.9, 2014 ||$ E

Rule Base: This is used to describe fuzzy set and fuzzy opesas fuzzy logic subjects and verbs in form of
conditional statement. This conditional statemsrttased on an IF —THEN statement which makes ftebge
useful for example: If j is P then k is Q wheresRaiset of conditions that have to be satisfied@rnsl a set of
consequences that can be inferred. For examplangdea If rain fall Then grass is wet. One of tierformats

of a fuzzy set is shown in figure 2 below:

Error Change in Error Output
Negative Positive Zero
Negative Zero NM
Negative Negative NB
Zero Positive PM
Zero Zero Zero
Zero Negative NM
Positive Positive PB
Positive Zero PM
Positive Negative Zero

Figure 2: Tabularized Fuzzy Logic Rules
The two left columns represent all the input vadeabwhile the right most represents the output.

A membership function: is the graphical representation of the magnitofdparticipation of each input; it also
maps the fuzzy set input vales to the appropriaembership value. The main condition a membershigtion
must satisfy is that it must vary between zero amnel (0 & 1), the types of membership functions latdé are,
triangular, trapezoidal, Gaussian distribution euand signmoidal, e.t.c.

Logical Operation describes the truth of any statement with respeategree. The input values can be real
numbers between 0 and 1. For example:

A B AandB A B AorB AnotA

00 0 00 0 01
01 1 01 1 10
10 1 10 1
(. 11 1
AND OR NOT

Figure 3. Logical Operations in Fuzzy Logic

And specify the minimum operator of A &B, OR spgdifie Maximum Operator of A & B while NOT signifies
1-A.

Inference Engine This allows the mapping of the input data to thgpatiwith the use of fuzzy logic controller.
Inference engine involves determining the firingesgth of each rule of the system

Defuzzification Is the process of moving from a fuzzy set to anpeihere a control decision can be made.
Defuzzification process depends on the type of yudata that is been processed which can involve
approximation of linguistic variable or an arithisetethod. Defuzzification process involves thektts find
one single crisp value that summaries the fuzzy Seme of the methods are, centroid, bisectiomektr of
maximum, smallest of maximum, middle of maximum aright average.
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Post-processing This involves the output scaling of the fuzzy logantrol. It involves the tuning of the output
gain to an engineering scaled unit such as kilogranits, e.t.c.

3. System Design Considerations
The intelligent feed dispensing system was desigimexdigh considerations from hardware and softyaiet of
views/units. These units are further divided intb-sunits that are co-dependent on each other €Tingis
comprise of the Hardware Unit (Microcontroller, flaezy logic engine; the motor, DC water pump, Ry
trough, Feeding trough, sensors and sensor intediacuits, the power supply unit, the sensing,Unitzzer,
display unit) and the software unit (design of Rukagic Engine and development equivalent C langhddne
overall block diagram of the system is shown iufeg4.

DRINKING STEPFER =
TROUGH — uotor | HOPPER
FEEDING — D?ﬂﬁf\;er > N e
TROUGH
[ & X N N B N N N |
[ ] L ]
SENSOR  &——#y o
§ MICROCONTROLLER
]
: ELUZZY ENGINE #——» LED DISPLAY
[ PUSHBUTTON p 9 t
‘ &———» plEZ0 BUZZER

L X N N N N N N N N _J
Figure 4: Poultry Control System Block Diagram

4. Hardware Design Consideration
TheMicrocontroller: The unit was designed around PIC16F877 microodetrto control the feed dispenser.
The chip monitors selected variety of inputs whintiude digital signal button switches and analogoitage
inputs corresponding to the feed level displacemeéltie chip responds to these inputs in real tirtie thre use
of programmed instructions executed by the in-thpribcessor based on the developed fuzzy rules. The
PIC16F877 microcontroller remains one of the magtytar microcontrollers. It can execute 200ns utdton,
has 256bytes of EEPROM data memory and possesgaagt@ith many internal peripherals [7].

Motor: The motor used for the purpose of this studyapér motor which is a brushless, synchronousralect
motor that converts electrical pulses into mectamwvement. The stepper motor is interfaced by the
interfacing circuit in order to communicate witketmicrocontroller and the fuzzy logic engine. DQevgpump
operate according to the programs developed withaith of Fuzzy rules.

Piezo Buzzer: Produces different alarm whenever the feed Isz@lices or increases.

Sensor: The sensor is a photodiode. Photodiode is a sewhicxtor device that can be used to detect the
presence or absence of light in a system. It hasnf8ared receiver and transmitter hanged orfekder trough
which senses the feed level and sends signal tmitr@controller for its control operation. Figuseshows the
system overall circuit diagram.
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Figure 5. Circuit Diagram of the System

5. Software Design Considerations
As earlier explained fuzzy logic can be describedaaproblem solving control methodology that can be
implemented in systems which ranges from small, p#m networked, multi — channel PC, embedded
microcontroller and control systems. The system desgned with fuzzy rule which will be transferriedthe
Micro C language to be written on the microcongoliuring system development phase. This sectieretbre
portrays the steps, definitions and condition ndetdedesign the system fuzzy logic controller, agsgirwhich
are:

A. The control objectives and condition definitionsefiding what to control, Defining what to do to in
order to control the system, the possible systemuréa modes and the expected output response
definition.

B. Decide the input and output relationships and gickinimum number of variables for input to the FL
engine(typically error and rate-of-change-of-error).

C. Divide the control problem into series of IF X ANDTHEN Z rules using the rule base structure of
the fuzzy logic for the given system input condisdo define the desired system output response
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For the purpose of this study the fuzzy logic colfgr engine is shown in figure 6 below:

- - - S - - - .‘
| ] ™ DISPEMNSE
] . FEED OR
o : MICROCOMTROLLER ] WVWATER
MDD . OUTPUT CONTROLLED
. FUZZYy EMNGINE EMNWIROMNMMEMNT
L] : WITHHOLD
FEED AMD ] » FEED OR
WATER LEVEL T . . S S . S e WWATER
DISPEMNSER FEED
AMND WATER LEWEL
CMD = Target Feed Lavel
Feed Level = Sensor feedback in controlled environment
Error = {+ = too Empty, - = too high
Rate of Change of Error =(+ = getting High, - = getting Empty)}

Output = DISPEMNSE, Mo Change., WITHHOLD

Figure 6. Fuzzy Logic Control Subsystem Block Dagr

6. Fuzzy Logic Controller Design Process For The Feed Dispenser

A. Control Objectives Descriptions. The feed and water level is the control objectivethe system. Let Cmd
represent target feed and water level (assume f@rKged and 80cl for water); in regard to pre@ssing in the
fuzzy logic controller this two variables servegtas system input.

The fuzzy logic that is fuzzified and defuzzifiedsulted in given outputs which are accommodatethén
PIC16F877microcontroller as the main fuzzy engine block.

The post processing stage of the system also krasaoutput response is represented by dispepdeafed
water and withhold feed and water respectivelytasnvg in figure 4 above. These outputs which areféleel
level and water level measured in Kilogram (kg) &wehtiliter scale will be tuned to engineering agk scale
equivalence which the microcontroller, the fuzzgiee controller understands.

B. Deciding the Input and Output Variables: By considering the target feed and water level2kgland 80cl
respectively; that are chosen for the study, tlereand rate of change of error are input variabld® error
input has Ocl to 80cl for water level and 0kg tckd 2or feed level for positive error, while 80cl 120cl and
12kg to 20kg are negative error for water and fesdl respectively. Thus, -40cl to 80cl and -8kglfkg are
the possible ranges for error input variable fothiithe water and feed level, while -120cl to 128uafl -20kg to
20kg are the rate of change of error input vargblde midpoint that exists between error inputakde and the
rate of change of error is zero.

The dispense feed and water, No change and wittfeeliti and water are the expected output responseisef
system and ranges are clearly stated below:

"N" = "negative" error or error-dot input level
"Z" ="zero" error or error-dot input level

"P" = "positive" error or error-dot input level
“R" = “Reduce feed level" output response
"-" = "No Change" to current output

“I" = “Increase feed level" output response

Error and rate of change of error (error- dot) @srbchosen from figure 4 above to be the minimumbrars of
possible input product that can be combined foiintedligent feed and water dispenser.
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C. Formulation of Fuzzy Rule: From step a and step b, input and definitions are:

INPUT#1: ("Error", positive (P), zero (Z), negati(g))

INPUT#2: ("Error-dot", positive (P), zero (Z), naiya (N)) for the feed level and

INPUT#1: ("Error", positive (P), zero (Z), negati(g))

INPUT#2: ("Error-dot", positive (P), zero (Z), naiya (N)) for the water level.

CONCLUSION: ("Output", Dispense feed and water (89, Change (-), Withhold feed and water (W))

INPUT#1 System Status for Feed level

A. Error = Command - Feedback
B. P =Too Empty

C. Z=Justright

D. N=Too Full

INPUT#1 System Status for water level

A. Error = Command - Feedback
B. P =Too Empty

C. Z=Justright

D. N=Too Full

INPUT#2 System Status for feed level

Error-dot = d(Error)/dt
P = Getting Full

Z = Not changing

N = Getting Empty

00w

INPUT#2 System Status for water level

Error-dot = d(Error)/dt
P = Getting Full

Z = Not changing

N = Getting Empt

00w

OUTPUT Conclusion & System Response

Output “D” = Dispense feed and water

Output “-” = don't change anything

Output “W” = Withhold feed and water

Division of control problem into IF X THEN Z rules

For purpose of this study the rule structure ferféed level is thus:

If Cmd-feedlevel = N AND d(Cmd-feedlevel)/dt = N BN Output = R

If Cmd-feedlevel = Z AND d (Cmd-feedlevel)/dt = NHHEN Output = |
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If Cmd-feedlevel = P AND d(Cmd-feedlevel)/dt = N EN Output = |

If Cmd-feedlevel = N AND d(Cmd-feedlevel)/dt = Z BN Output = R
If Cmd-feedlevel = Z AND d(Cmd-feedlevel)/dt = Z BN Output = NC
If Cmd-feedlevel = P AND d(Cmd-feedlevel)/dt = Z EN Output = |

If Cmd-feedlevel = N AND d(Cmd-feedlevel)/dt = P EN Output = R
If Cmd-feedlevel = Z AND d(Cmd-feedlevel)/dt = P EN Output = R
If Cmd-feedlevel = P AND d(Cmd-feedlevel)/dt = P EN Output = |

While the rule structure for the water level isghu

IF Cmd-WL=N AND  d (Cmd-WL)/dt=N THEN output=w
IFCmd-WL=Z AND d (Cmd-WL)/dt=N THEN output=W
IF Cmd-WL=P AND d (Cmd-WL)/dt=N THEN output=D
IFCmd-WL=N AND  d (Cmd-WL)/dt=Z THEN output=W
IFCmd-WL=Z AND  d (Cmd-WL)/dt=Z THEN output=NC

IF Cmd-WL=P AND d (Cmd-WL)/dt=Z  THEN output=D
IF Cmd-WL=N AND  d (Cmd-WL)/dt=P THEN output=W
IF Cmd-WL=Z AND d (Cmd-WL)/dt=P  THEN output=D
IF Cmd-WL=P AND d (Cmd-WL)/dt=P  THEN output=D

The rule matrix for feed level rule structure is:

1 R 2 | 3 1
4 R 5 NC 6 |
7 R 8 R 9 |

While the rule matrix for water level rules struetus:

1 W 2 W 3 D
4 W 5 NC 6 D
7 W 8 D 9 D

D. Formulation of Membership Function: The trapezoidal membership functions from the stilacture of the
feed and water dispensing system are shown indigui8, 9 and 10 for both error and rate of chaofgerror
input variables.
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Figure 7. Error Input Membership Function for Féegel (Error in Kilograms)

ERROR - DOT MEMBERSHIF

[ ] FUNCTION
' 9

) I — e

075 v/ N/

050 | NEGATIVE ,:T~ ZERGIII:-'I- POSITIVE

MNEZ\ 7P,
1] s o AL e -

.20 -10 0 6 10 20
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E. Summary of Data for Feed and Water Level: Input Degree of Membership from figure 7 thus is:
“Error” = -1.0, “Negative” = 0.5, “Zero” = 0.5.

While Input Degree of Membership from figure 6 is:

"Error-dot" = +6: "zero" = 0.5 and "positive" = 0.5

"Error” selects rules 1, 2, 4,5,7,8 from the ruletrix while "error-dot" selects rules 4, 6 and 9.tke nine rules
selected, only four (rules 4, 5, 7, 8) fire or haam-zero results. This leaves fuzzy output respanagnitudes
for only “Dispense" and "No Change" which must béired, combined, and defuzzified to return theiac
crisp output.

The following definition applies in the rule liselow: (e) =error, (er) =error-dot:
If (e < 0) AND (er< 0) then Reduce 0.5 & 0.0 =0.0

If (e = 0) AND (er< 0) then Increase 0.5 & 0.0 §0.

If (e > 0) AND (er< 0) then Increase 0.0 & 0.0 §0.

If (¢ < 0) AND (er = 0) then Reduce 0.5 & 0.5=0.5

If (¢ = 0) AND (er = 0) then No_Chng 0.5 & 0.5 50.

If (e > 0) AND (er = 0) then Increase 0.0 & 0.580

If (e < 0) AND (er> 0) then Reduce 0.5 & 0.5=0.5

If (¢ = 0) AND (er> 0) then Reduce 0.5 & 0.5=0.5

If (e > 0) AND (er> 0) then Increase 0.0 & 0 = 0.0.

While for water level is:

"error" = -20cl; "negative" = 0.5 and "zero" = 0.5

"error-dot" = +30cl: "zero" = 0.5 and "positive"05

Now referring back to the rules, plug in the mersbgr function weights from above. "Error” seleaites 1, 2,
4,5,7,8 while "error-dot" selects rules 4 throughExror" and "error-dot” for all rules are combiht® a logical
product (LP or AND, that is the minimum of eitherrn). Of the nine rules selected, only four (r4le$, 7, and
8) fire or have non-zero results. This leaves funzput response magnitudes for only “withhold" and
"No_Change" which must be inferred, combined, agftizzified to return the actual crisp output.

The following definitions applies in the rule listlow: (e)=error, (er)=error-dot:
If (e < 0) AND (er< 0) then Withhold 0.5 & 0.0 =@.

If (e = 0) AND (er< 0) then Dispense 0.5 & 0.0 8 0.

If (e > 0) AND (er< 0) then Dispense 0.0 & 0.0 8 0.

If (e < 0) AND (er = 0) then Withhold 0.5 & 0.5 =5

If (¢ = 0) AND (er = 0) then No_Chng 0.5 & 0.5 50.

If (e > 0) AND (er = 0) then Dispense 0.0 & 0.580

If (e < 0) AND (er> 0) then Withhold 0.5 & 0.5 =3.

If (e = 0) AND (er> 0) then Withhold 0.5 & 0.5 =3.

If (e > 0) AND (er> 0) then Dispense 0.0 & 0 =0.0

F. Inference: This is the method used to determine the firingragth of each rule of the system. By comparing
the membership function and the rule matrix in abdesign only rule 4,5,7 and 8 fire at 50% while L, 2, 3,

6 and 9 do not fire at all(0%).

The logical products for each rule will be combimednferred (max-min'd, maxdot'd, averaged, raotis
squared, etc.) before being passed on to the défation process for crisp output generation. Tloeizontal
coordinate of the "fuzzy centroid” of the area urtthat function is taken as the output. In thigigiuhe ROOT-
SUM-SQUARE (RSS) method is adopted. The RSS meatbatbines the effects of all applicable rules, scale
the functions at their respective magnitudes, amdputes the "fuzzy" centroid of the composite area.

70



Control Theory and Informatics www.iiste.org
ISSN 2224-5774 (Paper) ISSN 2225-0492 (Online) “—.il
Vol.4, No.9, 2014 ||$ E

G. Defuzzification: This is the changing fuzzy set result to a numbat tan be sent to the process as a control
signal. Based on the Input Degree of Membershipffigore 5 and figure 6 earlier used for feed Iefiglire 7

and 8 for water level; an error of 1.0 and an edatrof +6 selects regions of the "negative" anerdZ output
membership functions for the feed, while an errér-20 and an error —dot of +30 selects regionshaf t
“negative” and “zero” output membership functiors fwvater. The respective output membership function
strengths for both feed and water level (rangei.@:ly-axis) from the possible rules (R1-R9) are:

“Negative” or Dispense Ouput = (R172 + R4"2 + R#'R8"2) = (0.00"2 + 0.50"2 + 0.50"2 + 0.50"2)".5 =
0.866"

Zero" or No Change Output = (R5*2)".5 = (0.50"2)=5).500

“Positive” or Withhold Output = (R272 + R3"2 + RB4 R9"2) = (0.0072 + 0.0072 + 0.00"2 + 0.00"2)2.5
0.000 and that of water is:

“Negative” or Dispensing Ouput = (R172 + R4"2 + RAR8"2) = (0.00"2 + 0.5072 + 0.50"2 + 0.50"2)2.5
0.866

“Zero" or No Change Output = (R5"2)*.5 = (0.50"%)"= 0.500

“Positive” or Withhold Output = (R2"2 + R3"2 + R642R9"2) = (0.0072 + 0.00"2 + 0.00"2 + 0.00"2)".5 =
0.000

The fuzzy logic centroid equation for both feed avater level is represented below:

Formula: OUTPUT = (neg_center * neg_strength + zeeater * zero_strength + pos_center * pos_strdrigth
(neg_strength + zero_strength + pos_strength)

(-100 * 0.866 + 0 * 0.500 + 100 * 0.000) / (0.8660500 + 0.000) = - 63.4% .This output result iseyated
based on the input degree of member ship functimm figure 5, 6, 7 and figure 8 earlier used. ®iisws that
the feedback has exceeded the command and theaffiegediater are still dispensing, therefore withhaddihe
feed level by the positive value (i.e. 63.4%) af thutput result is required.

7. Conclusion
An attempt was made in this study to improve onlithéations of the existing feed and water dispegs
systems. The study has therefore presented aligatélfeed and water dispensing system using flagig
control technique. After the final developmenttod fproposed design, this anticipated system shathpable of
dispensing more feed inside the feeding troughemgisig the feed level as the level reduces andethrced
intensive manual labour exerted in the poultry fagwith corresponding increase in cost benefits laigh
profit yield. It will also help the poultry farm imaintaining a good hygiene.

8. FutureWork
In future, the fuzzy logic controller designed &amr dispensing system would be improved upon fobifitp
while dispensing prior to implementation and depetent on appropriate sensors and microcontroligiesys
for improved cost benefits and minimal human ingetion in deep litter poultry feeding system
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