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ABSTRAK

Penelitian ini.smengembangkan aplikasi pengenalan .Citra makanan
berdasarkan kebutuhan'kalori dengan metode K-Nearest Neighbor (KNN). Data
Kementerian Kesehatan Republik Indonesia menunjukkan bahwa banyak orang
tidak Jmengetahui’ kebutuhan\ ‘kalori"yang /masuk ke tobuh. Penelitian ini
menggunakan ciri ekstraksi:-warna dan” bhentuk ~dari citra makanan” yang
diklasifikasikan ke dalam tujuh kelas makanan.-Metode KNN digunakan untuk
mengenali citra makanan dengan-nilai'k\yang beryariasi.

Hasil penelitian Jmenunjukkan, bahwa"aplikasi dapat’'mendeteksi, citra
makanan dengan akurasi tertinggi, diz nilai k=1 sebesar 91%. Nilai_akurasi
menurun seiring dengan peningkatan nilai k. Nilai akurasi,di K=3 adalah 29,5%,
k=5 adalah 29,5%, k=7 adalah 29%, dan k=9 adalah 3142%. Metode KNN dapat
mengenali-Citra makanan berdasarkan ciri ekstraksi warna dan bentuk.

Penelitian ini  memberikan  kontribusi bagi . pengembangan aplikasi
pengenalan citra makanan yang dapat membantu orang, mengetahui kebutuhan

kalori,nilai gizi, dan kandungan bahan'makanan.

Kata Kunci::Android;.K-nearest neighbour, Pengolahan citra
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LAMPIRAN

1. Lampiran Kode Program
Kode program RGB Ke Grayscale

scaleBitmap = Bitmap.createBil
ARGB 8888) ;
Canvas canvas = new Canvas (grayscaleBitmap);

0 t paint = new Pai ;
lorMatrix orMa w/Co
colorMatrix atu (0)ys

ColorM i Filter colorMat
ol er (colorMatrix) ;
setColorFilter (colorMatri
as.drawBi ap, 0, 0,
rn gr i

dth, height,

bld

B n rgb = findvVi d
btogrey ¢) lickListe\ ¥\\
ver
N )

mages (Maﬂ.@i ')
&\

androi ! /rgbkegrey"

droid: I dth="wrap conten
oid:1la ="wra
roid:backgroundTi "

android:t ="RGB ke-gray"
app:lay arent"

nstraintBottom toBottom
app:lay n t o =""par
app:layouticon nt 70 bias="0.057"
app:layout constraintStart rtOf="parent"

app:layout constraint oTo ="parent"
out constraintVertical bias="0.06"
eCheckedStateOn@lick="false" />
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Kode Greyscale ke Biner

private Bitmap threshold(Bitmap bitmap) {

Bitmap output = Bi eBltmap (bitmap.getWidth (),
bitmap.getHeight (), Bitmap ;

Canvas canva

as.drawBitmap ( null) ;
// Iterate H lack or wr
;X < output.getWidth (

int y = tHelgh @
) ;
ue = Color. lue (pixel) ;

gr ue of pixel
int grays 989 * re 587 green +

\uy/

// S ack whi on thr d
if (g%cy fgs)}{t"ﬁ 4 m—
output. se mLACKw

} else {

? .SetPi (x, y,qwr .WHITE) ;

andr01d te
app:layout constr
app:layout constraintEnd toEndOf-"parent"
app:layout constraintHorizontal bias="0.06"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent"
app:layout constraintVertical bias="0.14"
app:toggleCheckedStateOnClick="false" />
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Kode Ekstraksi Fitur

a.

Kode R (Red), G (Green), B (Blue

calculateAxisLe

axisMinorLength) ;

TextView tTextView =
ndViewById (R. i o)
String r ectRatio;
resultTextVlew
atl ,

map bitmap) {

width; x++)

oat) r / (widt

(float) g (width * h
verag B = (filoat) b (width hei
extVi tVleW

indViewById (R.id. a
te = setText (" /
~

erageRG tiaverbgéRG

return averag

double axi
le axi - axisLengt
at aspectRatio (axisMajorLength /

return aspectR
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c. Kode Rectangularity

private float calculateRectangularity(Bitmap bmpBinarized) {

int[][] binaryMatrix = convertToBinaryMatrix (bmpBinarized) ;
double[] axisLengths = calculateAx1sLengths(blnaryMatrlx)
double axisMajorLength isLengths[0];

double axisMinorLength [11;

int area = ;

isMajorLength *

ness(Bltma
idth();

1 ap getHelg (
= new w1d elg
els(pl dth 0,
= 0;
meter =

| mage\%\\\xl ‘{hi_g)ht)}
2rsi gar& >01t13a/b 1>‘da

tung jum pikik
ty=0; y< hei (=
(int x = 0; x ﬂi {
int gray = Color.¥e xelsly‘: width + x71);

image[y] = g 128) O,
if (im,

/) 41\ s

=ight}

if (imagely] [x] ==

0 || x ==

perime ++;
1lse 1f 1mage[y - 1] [x] 0
L [ 1] %=
et ++;

double area = ¢

double compactness = (4 * Math.PI * area) / (perimeter * perimeter);
TextView compactnessTextView = findViewById(R.id.compactness);

compactnessTextView.setText ("Compactness: " + compactness);
return compactness;
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e. Kode Program Roundess

public double calculateRoundness (Bitmap bitmap) {
// Thresholding
Bitmap thresholdedBitmap = threshold(bitmap) ;

// Contour detection
List<Point> conte i (thresholdedBitmap) ;

le perimeter =
Calculat dne
double

‘rlmeter)

STextV1-

i C culateAr
idth
in ght =
xels = new
bl \\ etPixels (
Bitmap=-ea = ca

//Bitma \u»

/il apply 1
itmap t

sobelEdgeDetection (bi
Lng to the bitmap
dBitmap = thinningg(

// count the area of e thinne
int area

for (in .1 h;
if ( 5
area++

textView.se

return area;
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g. Kode Program Perimeter

private double calculatePerimeter (List<Point> contourPoints) {
double perimeter = 0.0;

// Calculate the lenc

ontourPoints.get ((1 + 1) % ints.size());
= Math sqrt (Math.pow(p2.x - pl

rimeter += length

5 MUH 4
fo\ )

'ﬁ' ogram /-- kstraksi

’ findViewB \\

ractButton
’ tButto etOnClic
@verride
blic v01 ﬁ
if (bitmap
Log.e("k

conve * i

image

int 1mete calc
alculateEccentricity (bitmap
2 ulateRoundness (bitmdp) ;

C \ ateCompactness (k

, t }
}
b i G
. \
ndroid:id="@+id/ekstrak

droid:layout_width—"wrap ntent"
out height="wrap content"
oundTint="#4AD2

:layout constr- d toEndOf— pa
app:layout_constralntHorlzontal_blas-"o.054"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="parent"
app:layout constraintVertical bias="0.235"
app:toggleCheckedStateOnCllck—"false" />
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Kode Program proses klasifikasi metode KNN

private float calculateEuclideanDistance (float][]
float[]trainingData) {

float distance = 0;

for (int 1 = 0; 1 < feature
float diff = fea
distance +=

features,

gth; 1++) {
Y ngDatal[i];

}

return .sqrt(distance) ;

private

alculateAndDisplayEuclideanDistances(.
float

.iningData, Strlng tralnlngLabels)

at[] features = (bltmap),
ayLlst< > dl S yList<> ()
ArrayL t<S =

is (),
i < trainingData. l
istance = calculateEuclidean e (features,

tance),
nglabels[i
1s)

deanDistances (distances,
" \\ aJ Y. u¢’===!' ‘II'
Progra ' P t t
de Pro roses m% @ﬂg elgst'rz&sﬂq d

}

Log.e("kkk average", String.valueC .verageR Bl
float normali rea = (float) area / gethdth() *
bitmap.getHeigh
float norma
tmap.getWidth p 1gh
= ne

area, aspectRatio, rectangularity,
roundness, (float) compactness}; //

2= -<
pri te RY [] . : /; i . f

io (bmpBi a&ﬂ
ularity(bmpBina

s cgﬂatéAv rg

C ec\

QQ\ ulate ntricity (bitmal
float per calculatePerimeter (bitma
floa roundn- oat) calculateRoundnes tmap) ;

do ompact alculateCompactr bitmap) ;

1))

loat[] features
et the extracted features

return new float[]{averageRGB[0], averageRGB[l], averageRGB[2],

(float) eksentrik, perimeter,
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Kode Program Proses pengambilan citra dari galery

ImageView selectFromGalleryButton = findViewById(R.id.imageView) ;
selectFromGalleryButton.setOnCli istener (new View.OnClickListener () {
@Override
public void onClick

Store.Images.Media.EXTE TENT URI) ;

ityForResult (selectFromGallery

REQUEST _
}

—

prot id onAc ;ﬂ" 1t (int req ode, Inte
data
@onA ivi sult(reques ode,
resu e == RE T OK)
if A v stCode
Bundle extras ;
w » Bit tras
i image
t qualltb .
Bitmap.CompressFor .
ompressImage (im i lity, format);
ear(); -, oo~
e 1if (re {er QUES ERY IMA
i sele ge = data. g
{

tCon tResolw Image
tmap (bitma

i tmap =
tore. ~-.-\ edia. g 1tma
\K .setImageBi
. } cateh eptlon e)
}

RESA
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Kode Program perhitungan jarak euclidean

private float calculateEuclideanDistance(float[] features,
float[]trainingData) {
float distance = 0;
for (int 1 = 0; i < feature gth; i++) {
float diff = feat ingData[i];

distance +=_di

}

return
es (ArrayList<Floa
(d tances) ;

> dlsplayEucllde
a s)
yLlst<Integ r t
StrlngBull l er r();
pend ( :

.sgrt(distance) ;

"Euclldean dlstance ) ;
indices)

. N ] ppend("\n"
7 ew = uclld ;
setText ( strl

lay ces(Bl it
[1 r;}niﬁ% s)

nlngData, g s _
eatures = extrac

t<Float> distanc - g ayLlst<>(),
L Str1ng> lab l§ e rayL t~?()’

\++)
culai;,eﬁucll @ce (fe s,
\‘\\

nces, labels);

V

»1stan

= new ArrayList<>«();

for (int 1 =

; < distances.size();
indices \
or (int i = 0; 1 E $
i ;=1 + 1; stances. 31ze(), Jj++) |

for (int j
i £ (distances.get(j) < dlstances get (1))

1ndlces set (i, indices.get(j));
indices.set (j, tempIndex);

}
}

return indices;

88



Kode Program meghitung nilai K

private float[] calculateAllDistances(float[] features, float[][]

trainingData) {

float[] distances = new floa

for (int i = 0; i < traini
float distance C

);

rainingData.length];
ength; i++) {
nDistance (features,

trainingData[i]

- indices
for (int i

= 0;

sestDistance = Float.MAX VALUE;
dista

< closestD

= 5;

Distance =;distances

[closest
i] = clos

Labels;
cearest (String[] kNeare ab )y |
eger> labelCount = HashMap<

private String vote
Ha String
int Count = 0;
String maxLabel = "";

for (String/la : ar abe {
int cou a n OrDefault (label, 0) + 1;
labelCount.pu el, nt)
' {

(count > maxCount)
ount = count;

return maxLabel;
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Kode Program Klasifikasi makanan

private void classifyFood (Bitmap bitmap) {
// Extract features from input image
float[] features = extractFeatures (bitmap);

the trair image features

oat distance = clideanDistance (fe
es);

// Check 1f cur a

if (dl 1nD1stance) 4

nce = distance;
ictedLabel = tralnlng

}
@pla the dicted label, with the c% orie value

View S extView = fin wById
1lT setText si sifi

e a gan (predi ,/

t?:ing}w(s r1§<g /el)
g) 218 kalori
g) l7§):@.ori untu

\

i:" + +H|H+

Py A

. - —
private [Stz ‘ getKal

> swit abel)

S "Bakso":

eturn "Bakso\tlﬁ

"\y orsi
case 'enda%;;f

"\tl
"\tl
Buah"

re \ jak Buah\tl

N

<Sapi"+
ya n"

b
k bakso

orsi (95 qg)

am\n" +
1ng\n" +

kalori u
. < untuk
"\t 1 poxzr 309 kalori untuk usus"

1 t 1 porsi (240 *orl untuk gu
kalori untuk gulai
1 alori untuk sayu:

"\t 1 porsi (187 g) 204 kalori

Sate\t 1 porsi(45g) 10
AN L

2

Qe

sap
retu 0 kalori";
case "Soto":
return "Soto\tl porsi (241 g) 312 kalori untuk ayam\n" +
"\tl porsi (241 g) 219 kalori untuk daging\n" +

"\tl porsi (200 g) 200 kalori untuk kikil";

default:
return "";
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