B)@\Mﬁ&b\)}ﬁsﬂ\j‘ﬁﬁu&w\@u)&m BJLAS.M\

pola dene e alldall FA N
dsana ol ol ga o] KAl 5 (5 all/ALL <l duaigl) 1 aiadil
PrVENDY ssalgdd)

45 gual) i) gil) Adaa) gy ABLiwa B 93U TS g avanai 1da g koY) o) Al O gis

e b el Bl (S8l elae Bl Ay (58] St 5 sl Copeal) ol aa Aulleall o agpall el A skt 8 Dase
5 saaxie by oy sy oLl Sy (sl HLE) C B e lehee adings Rnhanl laluall o HESH 3 aa58 A pal) Syl callel
shmasall Crgaall (ailiadl

Cazg ) 1ol malaall selial oadis sl cileliny) e sland) e wh i go )8l oSl oUai) e ydlly Aball e haY) o dagylaV) o2
RECRPRGIPVON ||

s e 53 Ja Aaja S Cam) Bl Silapall ool 035 an Aagl ) el Cpeal) HLEY 523501 Cal) (Jall el sgilines b
s -(VSD) 53siall el @Bl plo e 2aly sy Baaly Aulbe diiine 3pud jn IS ZDAY) 5L L (3nly ool e Aanlsy iy 2yl
& oz ladlly damal Beaall Aalll 03555 jlaiey Ko A (VSD) spiall depudl dlss Aaudyy oslall = lucadl e lal 52d5 oWl gl 3 aSal
.(VSD) 8ysiiall e pud) 48] gusy alad) (gl Al gill oSt Janeg Alsiiall eyl pesall sl 5)LEY Wiy Aglsill oda 3 oSl

5 s Aaia) el Jestl) oaaly sl agd e ST aaaly JS Cum (Sl (e palae g Aaulys ojlad S Adeal) oY) ddn
Zha) gy g liY) wdaial o Lall ayiie lelin)) £ U saaly dulhé dduae o sl 3ad5 daumd) deju o 8kl spxial) deyud) 4ilsus o((IIR) 535000
Al Aye Ll 3 w8l zha) Gl Gagal aals (ysbe iy (el

Crgeal) 35 e Aialfia ¢ s 52y ele lelil)) s da IS Jany plaill L Adle i say 2 LS Tl Alausy o)lial 4 lall 13

iad s Jaal)
College: Engineering Name of student: Ali Mohammed Jasim

Dept.: Electrical Engineering Name of Supervisors: Assist. Prof. Dr. Ramzy S. Ali
Specialization: Power and Machines Assist. Prof. Dr. Jawad R. Mahmood

Certificate: Master

Thesis title: Design and Implementation of Sound Harmonic Driven Water Fountain

Abstract

Recently, fountains have been developed to offer more aesthetic with light, musical sound and other effects by creating a
dramatic appearance of the water patterns. In world cities, musical fountains are found in many urban areas, and their basic
operation depends on the harmony between the music and water movements which can be accomplished by several ways based
on the musical sound characteristics.

This thesis offers the hardware and software parts of musical fountain control system that adjusts the water heads and
lamps light intensity based on the sound frequencies and loudness.

In the current work scenario, the sound signal frequency spectrum is separated into four frequency bands using digital
filters (where each band occupies a certain range of frequencies and is produced by one digital filter). The output signal of each
band drives one submersible pump and one lamp via a variable speed drive (VSD). The head of the water and the light intensity
of colored lamp are controlled by the VSD unit which controls the magnitude and frequency of the voltage supplied to the
pump and lamp. This voltage is controlled according to the digital filter output, which is connected to the analog voltage control
terminal of the VSD.

The hardware implementation has been done by four groups of components, where each one consists of one Arduino board
(to function as an infinite impulse response (IIR) filter), one VSD to control the pump speed and light intensity, one
submersible pump to produce variable head water burst (the head follows the filter output) and one colored lamp to display the
filter output behavior in beautiful visual modes.

This system has been tested by applying different music and speech signals. It works well and offers a variable water
heights and light intensity in synchronization with the sound's input frequencies and intensity.




