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ABSTRAK

HUBUNGAN ANTARA POWER PANCARAN DENGAN LEBAR
PANCARAN MENGGUNAKAN MATLAB DAN RANCANGAN
APLIKASI KONVERSI PARAMETER UNTUK KALIBRASI ILS

(INSTRUMENT LANDING SYSTEM)

Oleh:
| Gede Nara Bayu Kusuma
NIT : 30218011

Instrument Landing Sistem (ILS) sebagai peralatan navigasi udara,
berfungsi sebagai alat bantu dalam melakukan pendaratan agar tepat di landasan. ICAO
mensyaratkan adanya pengujian atau kalibrasi terhadap peralatan ILS. Tujuan
adanya kalibrasi adalah untuk memastikan peralatan bekerja dengan baik sesuai dengan
parameter yang telah ditetapkan oleh ICAQO. Untuk kalibrasi indikator width dan DDM
terdapat aspek-aspek yang perlu diperhatikan, yaitu adanya hubungan antara power
dengan width dan DDM dengan angle.

Metode penelitian ini yaitu dengan memilih parameter yang ingin dikalibrasi.
Kemudian memasukan nilai skala awal dan nilai skala kalibrasi yang didapatkan dari
petugas kalibrasi setelah dilakukan penyetelan pada parameter ILS yang dikalibrasi dan
dilanjutkan dengan melakukan penghitungan di aplikasi untuk mendapatkan nilai skala
yang baru sampai mendapatkan hasil yang diinginkan. Selanjutnya membuat grafik
perbandingan antara DDM localizer dengan pA, lebar pancaran localizer dengan daya
pancar localizer, DDM glide path dengan sudut kemiringan glide path, dan lebar
pancaran glide path dengan daya pancar glide path menggunakan MATLAB.

Grafik perbandingan antara DDM localizer dengan pA, lebar pancaran localizer
dengan daya pancar localizer, DDM glide path dengan sudut kemiringan glide path,
dan lebar pancaran glide path dengan daya pancar glide path memberikan hasil bahwa
nilai grafik antara DDM localizer dengan pA dan DDM glide path dengan sudut
kemiringan glide path berbanding lurus sedangkan nilai grafik antara lebar pancaran
dan daya pancar localizer dan glide path berbanding terbalik.

Kata kunci : Kalibrasi, ILS, Localizer, Glide Path, daya pancar, lebar pancaran, DDM,
sudut kemiringan, MATLAB
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ABSTRACT

THE RELATIONSHIP BETWEEN THE POWER BEAM WITH THE WIDTH OF
THE BEAM USING MATLAB AND THE DRAFT APPLICATION PARAMETER
CONVERSION FOR THE CALIBRATION OF THE ILS (INSTRUMENT
LANDING SYSTEM)

By :
| Gede Nara Bayu Kusuma
NIT : 30218011

Instrument Landing System (ILS) as air navigation equipment, serves as a tool
in making landings to be precise on the runway.ICAO requires testing or calibration
of ILS equipment. The purpose of calibration is to ensure the equipment is working
properly in accordance with the parameters set by the ICAQO. For the calibration of the
indicator width and DDM are aspects that need to be considered, namely the existence
of a relationship between the power with the width and DDM with the angle.

The method of this research is to choose the parameters that would like to
calibrated. Then put the value of the scale of the initial and the value of the scale
calibration recovered from the officer calibration after having performed fine-tuning!
on the parameters of the ILS are calibrated and extended by performing the
enumeration in the application to get the value of the scale of the new until I get my
desired results. Next make a graphics comparison between the DDM localizer with pA,
the width of the beam localizer with the power of the beam localizer, DDM glide path
with the angle of inclination of the glide path, and the width of the beam of a glide path
with the power of the glide path using MATLAB.

A comparison chart between the DDM localizer with pA, the width of the beam
localizer with the power of the beam localizer, DDM glide path with a slope angle of
the glide path, and width of the beam glide path with the power of the beam glide path
gives the result that the value of the chart between the DDM localizer with pA and
DDM glide path with a slope angle of glide path is directly proportional while the value
of the chart between the width of the beam and transmit power localizer and glide path
is inversely proportional.

Keywords : Calibration, ILS, Localizer, Glide Path, power, width, DDM, angle,
MATLAB
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LAMPIRAN A

Proses Coding Dari Aplikasi Konversi Besaran Kalibrasi ILS

A. Localizer DDM

LocalizerDdm():
clear():
in SE.set('")
in DK.set('")
out.set('")

calculate(SE,DK,Stn):
if Stn == "DDM":

return SE-DK
else:

return (SE-DK)*1000

callback():

try:
SE = float(in_field.get())
DK = float(in_field2.get())
Stn = out_unit.get()
out.set(calculate(SE,DK,Stn))

except ValueError:
out.set('Invalid input')
return

root = Toplevel()
root.title("Localizer DDM")
root.resizable(0,0)

B.
(o
D.
Eo
Fo
G.
H.
I.
Jo
K.
Lo
M.
N.
0.
R
Q.
R.
So
s
u.
V.
W.
X.
Yo
Z.

mainframe = ttk.Frame(root,padding="3 3 12 12")

mainframe.pack(fill=BOTH, expand=1)

titleLabel = Label(mainframe, text="Localizer DDM", font
Arial",12,"bold"),justify = CENTER).grid(column=2,row=1)

in_SE = StringVar()

in_DK = StringVar()

out_unit = StringVar()
out_unit.set("DDM")
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out = StringVar()

in_field = ttk.Entry(mainframe, width=20, textvariable=in_SE)
in_field.grid(row=2, column=2, sticky=(W, E))
in_field2 = ttk.Entry(mainframe, width=20, textvariable=in_ DK

in_field2.grid(row=3, column=2, sticky=(W, E))

titleLabel = Label(mainframe, text="Skala Exiting", font
Arial",10, "bold"),justify = CENTER).grid(column=1,row=2)

titleLabel = Label(mainframe, text="DDM Kalibrasi", font
Arial",10, "bold"),justify = CENTER).grid(column=1,row=3)

ttk.Entry(mainframe, textvariable=out, state="readonly").grid
(column=2, row=5, sticky=(W, E))

in_select = OptionMenu(mainframe, out_unit, “DDM","pA"™).grid(
column=3, row=5, sticky=W)

calc _button = ttk.Button(mainframe, text="Calculate",co
mmand=callback).grid(column=2, row=4, sticky=E)
clear button = ttk.Button(mainframe, text="Clear All",c
ommand=clear).grid(column=2, row=6, sticky=E)
CCC.
DDD. for child in mainframe.winfo_children(): child.grid_con
figure(padx=5, pady=5)
EEE.
FFF. in_field.focus()

B. Glide Path Angle
GlidePathAngle():

graph():
plt.style.use('ggplot")

plt.style.use([ 'dark_background'])

fig = plt.figure()
fig.suptitle("GlidePath Angle")
axl = fig.add_subplot(1,1,1)

A U H I GO mO N
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animate(i):
graph_data = open('GlidePathAngle.txt', 'r").read()
lines = graph_data.split('\n")
xs = []
ys = [1]
for line in lines:
if len(line) > 1:
X, y = line.split(',")
xs.append(float(x))
ys.append(float(y))
axl.clear()
axl.plot(xs, ys,'o-")
axl.set_xlabel("Angle Kalibrasi™)
axl.set_ylabel("DDM (kalibrasi)")

N < X=<CcHwn=xx$xO O Z2=r

ani = FuncAnimation(fig, animate, interval=1000)
plt.show()

clear():
in_SE.set('")
in_AK.set('")
out.set('")

calculate(SE,AK):
return(((AK-3.01)/0.01)*0.005)+SE

callback():

try:
SE = float(in_field.get())
AK = float(in_field2.get())
out.set(calculate(SE,AK))
outfile = open('GlidePathAngle.txt',"'a")
teks = "{},{}".format( AK,SE)
outfile.write(teks+"\n")
outfile.close()

except ValueError:
out.set('Invalid input')
return
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history():

outfile = open('GlidePathAngle.txt','a")
outfile.truncate(0)

outfile.close()

root = Toplevel()
root.title("GlidePath Angle")
root.resizable(9,0)

mainframe = ttk.Frame(root,padding="3 3 12 12")

mainframe.pack(fill=BOTH, expand=1)

titlelLabel = Label(mainframe, text="GlidePath Angle", f
ont = ("Arial",12,"bold"),justify = CENTER).grid(column=2,row=1)

in_SE = StringVar()

in_AK = StringVar()

out = StringVar()

in_field = ttk.Entry(mainframe, width=20, textvariable=

in_SE)

in_field.grid(row=2, column=2, sticky=(W, E))
titlelLabel = Label(mainframe, text="Skala Existing", fo
nt = ("Arial”,10,"bold"),justify = CENTER).grid(column=1,row=2)
label = Label(mainframe,text="DDM").grid(column=3, row=
2, sticky=W)
WWW .
XXX. in_field2 = ttk.Entry(mainframe, width=20, textvariable
=in_AK)
YYY. in_field2.grid(row=3, column=2, sticky=(W, E))
777. titlelLabel = Label(mainframe, text="Angle Kalibrasi", f
ont = ("Arial",10,"bold"),justify = CENTER).grid(column=1,row=3)
AAAA. label = Label(mainframe,text="°").grid(column=3, row=3,
sticky=W)
BBBB.
CCCC.
DDDD. ttk.Entry(mainframe, textvariable=out, state="readonly"
).grid(column=2, row=5, sticky=(W, E))
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EEEE. label = Label(mainframe,text="DDM").grid(column=3, row=
5, sticky=W)

FFFF.

GGGG. calc_button = ttk.Button(mainframe, text="Calculate",co
mmand=callback).grid(column=2, row=4, sticky=E)

HHHH. clear button = ttk.Button(mainframe, text="Clear All",c
ommand=clear).grid(column=2, row=6, sticky=E)

IIIT. graph_button = ttk.Button(mainframe, text="See Graph",c
ommand=graph).grid(column=1, row=6, sticky=E)

J333. history button = ttk.Button(mainframe, text="Clear Hist
ory",command=history).grid(column=3, row=6, sticky=E)

KKKK .

LLLL. for child in mainframe.winfo_children(): child.grid_con
figure(padx=5, pady=5)

MMMM .

NNNN. in field.focus()

. Glide Path Width

GlidePathWidth():

graph():
plt.style.use('ggplot')
plt.style.use([ 'dark_background'])

fig = plt.figure()
fig.suptitle("GlidePath Width")
axl = fig.add_subplot(1,1,1)
tick_spacing = 0.05

animate(i):
graph_data = open('GlidePathWidth.txt", 'r"').read()
lines = graph_data.split('\n")
xs = []
ys =[]
tick spacing = 0.05
for line in lines:
if len(line) > 1:
X, y = line.split(",")
xs.append(float(x))
ys.append(float(y))

< X =< CHwnNxXO TOZ="rARAUHIOoOTmMmMmGQGO @)
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axl.clear()

axl.plot(xs, ys,'o-")

xs.sort()

ys.sort()

axl.set xlabel("Width Kalibrasi™)

axl.set ylabel("Daya (Watt)")
ani = FuncAnimation(fig, animate, interval=1000)
plt.show()

clear():

in PE.set('")
in_WK.set('")
out.set('")

calculate(PE,WK):
return ((WK**2)/0.49)*PE

callback():
try:
PE = float(in_field.get())
WK = float(in_field2.get())
out.set(calculate(PE,WK))
outfile = open('GlidePathWidth.txt"',"'a")
teks = "{},{}".format( WK,PE)
outfile.write(teks+"\n")
outfile.close()
except ValueError:
out.set('Invalid input')
return

history():

outfile = open('GlidePathWidth.txt',"'a")
outfile.truncate(0)

outfile.close()

root = Toplevel()
root.title("GlidePath Width")
root.resizable(9,0)

mainframe = ttk.Frame(root,padding="3 3 12 12")
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000. mainframe.pack(fill=BOTH, expand=1)

PPP. titleLabel = Label(mainframe, text="GlidePath Width", f
ont = ("Arial",12,"bold"),justify = CENTER).grid(column=2,row=1)

QQQ. in_PE = StringVar()

RRR. in_WK = StringVar()

SSS. out = StringVar()

TTT.

Uuu.

AAYS in_field = ttk.Entry(mainframe, width=20, textvariable=
in_PE)

WIWIW . in_field.grid(row=2, column=2, sticky=(W, E))

XXX. titlelLabel = Label(mainframe, text="Power Existing", fo
nt = ("Arial",10,"bold"),justify = CENTER).grid(column=1,row=2)
YYY. label = Label(mainframe,text="Watt").grid(column=3, row

=2, sticky=W)

in_field2 = ttk.Entry(mainframe, width=20, textvariable

in_field2.grid(row=3, column=2, sticky=(W, E))
titleLabel = Label(mainframe, text="Width Kalibrasi", f
= ("Arial",10,"bold"),justify = CENTER).grid(column=1,row=3)
label = Label(mainframe,text="°").grid(column=3, row=3,
sticky=W)
EEEE.
FIFIFIF o
GGGG. ttk.Entry(mainframe, textvariable=out, state="readonly"
).grid(column=2, row=5, sticky=(W, E))
HHHH. label = Label(mainframe,text="Watt").grid(column=3, row
=5, sticky=W)
ITIT.
J3J33. calc_button = ttk.Button(mainframe, text="Calculate",co
mmand=callback).grid(column=2, row=4, sticky=E)
KKKK . clear button = ttk.Button(mainframe, text="Clear All",c
ommand=clear).grid(column=2, row=6, sticky=E)
LLLL. graph_button = ttk.Button(mainframe, text="See Graph",c
ommand=graph) .grid(column=1, row=6, sticky=E)
MMMM. history button = ttk.Button(mainframe, text="Clear Hist
ory",command=history).grid(column=3, row=6, sticky=E)
NNNN .
0000. for child in mainframe.winfo_children(): child.grid con
figure(padx=5, pady=5)
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PPPP.
QQQQ. in_field.focus()

D. Localizer Width

LocalizerWidth():

graph():
plt.style.use('ggplot")
plt.style.use([ 'dark_background'])

fig = plt.figure()
fig.suptitle("Localizer Width")
axl = fig.add_subplot(1,1,1)

animate(i):
graph_data = open('LocalizerWidth.txt", 'r"').read()
lines = graph_data.split('\n")
xs = []
ys =[]
for line in lines:
if len(line) > 1:

X, y = line.split(',")

xs.append(float(x))

ys.append(float(y))

E.
F.
&
H.
I.
J.
K.
L.
M.
N.
0.
P.
Q.
R.
S.
T.
u.
V.
W.
X.
Y.
z.

axl.clear()

axl.plot(xs, ys,'o-")

xs.sort()

ys.sort()

axl.set xlabel("Width Kalibrasi™)
axl.set_ylabel("Daya (Watt)")

ani = FuncAnimation(fig, animate, interval=1000)
plt.show()

widthstandard(PLandasan,JThreshold):
return math.degrees(math.atan(107/(PLandasan+JThreshold))
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def finalans(WStandard,WKalibrasi,PExisting):
return ((WKalibrasi**2)/(WStandard**2))*PExisting

clear():

in JT.set("'
in PL.set("'
in WK.set("'
in PE.set("’
out2.set('")
outl.set('")

)
)
)
)

callback2():
try:
WKalibrasi = float(in_field3.get())
WStandard = float(in_field4.get())
PExisting = float(in_field5.get())
out2.set(finalans(WStandard,WKalibrasi,PExistin

outfile = open('LocalizerWidth.txt','a")
teks = "{},{}".format( WKalibrasi,PExisting)
outfile.write(teks+"\n")

outfile.close()

except ValueError:
out2.set('Invalid input')
return None

callback():

try:
PLandasan = float(in_fieldl.get())
JThreshold = float(in_field2.get())
outl.set(widthstandard(PLandasan,JThreshold))

except ValueError:
out.set('Invalid input')
return None

history():

outfile = open('LocalizerWidth.txt','a")
outfile.truncate(0)

outfile.close()
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BBBB.

CCccC. root = Toplevel()

DDDD. root.title("Localizer Width")

EEEE. root.resizable(9,0)

FEFF.

GGGG.

HHHH. mainframe = ttk.Frame(root,padding="3 3 12 12")

IIIT. mainframe.pack(fill=BOTH, expand=1)

JJ33. titleLabel = Label(mainframe, text="Localizer Width", f
ont = ("Arial",12,"bold"),justify = CENTER).grid(column=2,row=1)

KKKK .

LLLL. in_PL = StringVar()

MMMM . in_JT= StringVar()

NNNN. in_WK = StringVar()

0000. in_PE = StringVar()

PPPP.

QQQQ. outl = StringVar()

RRRR. out2 = StringVar()

SSSS.

TTTT.

UUUU. in fieldl .Entry(mainframe, width=20, textvariable

in_field2 .Entry(mainframe, width=20, textvariable
in_field3 .Entry(mainframe, width=20, textvariable
in_field4 .Entry(mainframe, width=20, textvariable

in_field5 .Entry(mainframe, width=20, textvariable

in_fieldl.grid(row=2, column=2, sticky=(W, E))
in_field2.grid(row=3, column=2, sticky=(W, E))
in_field3.grid(row=9, column=2, sticky=(W, E))
in_field4.grid(row=8, column=2, sticky=(W, E))
in_field5.grid(row=7, column=2, sticky=(W, E))

titleLabel = Label(mainframe, text="Panjang landasan",
= ("Arial",10,"bold"),justify = CENTER).grid(column=1,row=2)
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JJ333. titleLabel = Label(mainframe, text="Jarak Threshold", f
ont = ("Arial",10,"bold"),justify = CENTER).grid(column=1,row=3)
KKKKK . titleLabel = Label(mainframe, text="Width Kalibrasi",
ont = ("Arial",10,"bold"),justify = CENTER).grid(column=1,row=9)
LLLLL. titleLabel = Label(mainframe, text="Width Standar", fon
("Arial",10,"bold"),justify = CENTER).grid(column=1,row=8)
MMMMM . titleLabel = Label(mainframe, text="Power Existing", fo
nt = ("Arial”,10,"bold"),justify = CENTER).grid(column=1,row=7)
NNNNN .
00000.
PPPPP. label = Label(mainframe,text="m").grid(column=3, row=2,
sticky=W)
Q0QQQ. label Label(mainframe,text="m").grid(column=3, row=3,
sticky=W)
RRRRR. label = Label(mainframe,text="°").grid(column=3, row=9,
sticky=W)
SSSSS. label = Label(mainframe,text="°").grid(column=3, row=8,
sticky=W)
TTTTT. label = Label(mainframe,text="Watt").grid(column=3, row
=7, sticky=W)
UUUUU.
AYAVAVAVAVR
WIWIWWW . ttk.Entry(mainframe, textvariable=outl,state="readonly"
).grid(column=2, row=6, sticky=(W, E))
XXXXX. label = Label(mainframe,text="°").grid(column=3, row=6,
sticky=W)
YYYYY. ttk.Entry(mainframe, textvariable=out2, state="readonly
").grid(column=2, row=12, sticky=(W, E))
27777. label = Label(mainframe,text="Watt").grid(column=3, row
=12, sticky=W)
JAVAVAVAVLViNS
BBBBBB. calc_buttonl = ttk.Button(mainframe, text="Calculate",c
ommand=callback).grid(column=2, row=4, sticky=E)
Ccccccce. calc_button2 = ttk.Button(mainframe, text="Calculate",c
ommand=callback2).grid(column=2, row=11, sticky=E)
DDDDDD . clr button = ttk.Button(mainframe, text="Clear All",com
mand=clear).grid(column=2, row=13, sticky=E)
EEEEEE. graph_button = ttk.Button(mainframe, text="See Graph",c
ommand=graph) .grid(column=1, row=13, sticky=E)
FFFFFF. history button = ttk.Button(mainframe, text="Clear Hist
ory",command=history).grid(column=3, row=13, sticky=E)
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GGGGGG.
HHHHHH. for child in mainframe.winfo_children(): child.grid con
figure(padx=5, pady=5)

ITITIT.

J33333. in_fieldl.focus()

KKKKKK. in_field2.focus()

LLLLLL.

MMMMMM .

NNNNNN .

000000. button = Button(root,text="Quit",width=10, justify=CENTER,bd
=3, command=quit)

PPPPPP. button.place(x=365,y=315)

QQQQQQ.

RRRRRR. button = Button(root,text="Localizer DDM",width=20,height=2
,activebackground="red",relief = RAISED, bd=3, justify = CENTER,c
ommand=LocalizerDdm)

SSSSSS.  button.place(x=130,y=60)

TTTTTT.

UUUUUU. button = Button(root,text="Localizer Width",width=20,height
=2,activebackground="red",relief = RAISED, bd=3, justify = CENTER
,command=LocalizerWidth)

VVWWVWV. button.place(x=130,y=120)

WWWWWW .

XXXXXX. button = Button(root,text="Glide Path Width",width=20,heigh
t=2,activebackground="red",relief = RAISED, bd=3, justify = CENTE
R, command=GlidePathWidth)

YYYYYY. button.place(x=130,y=180)

Z77777.

AAAAAAA. button = Button(root,text="Glide Path Angle",width=20,heigh
t=2,activebackground="red",relief = RAISED, bd=3, justify = CENTE
R, command=GlidePathAngle)

BBBBBBB. button.place(x=130,y=240)

CCCCccc.

DDDDDDD. root.mainloop()
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