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INTISARI 

 

 Pengenalan pola merupakan salah satu cabang ilmu yang masih 
berkembang dan menjadi pusat studi penelitian. Seiring dengan perkembangan 
teknologi, pengenalan pola dapat diterapkan dalam berbagai macam aplikasi, 
salah satunya adalah smart calculator. Pada kasus ini, pengenalan pola berfungsi 
untuk mengenali pola input berupa operan dan operator yang terdapat pada 
kalkulator. 
 Salah satu metode yang dapat digunakan untuk melakukan proses 
pengenalan pola adalah Learning Vector Quantization (LVQ).  Proses dari 
aplikasi smart calculator ini terdiri dari 3 tahapan, yaitu: tahap pendeteksian 
ekspresi matematika, tahap pengenalan pola, dan tahap kalkulasi. Metode yang 
digunakan pada ketiga tahapan ini adalah: text detection, thresholding, 
segementasi karakter, ekstraksi fitur serta Learning Vector Quantiazation yang 
digunakan pada proses pengenalan pola. 
 Berdasarkan percobaan yang dilakukan, diperoleh hasil bahwa dengan 
menggunakan 21 data pelatihan, sistem dapat mengenali pola dengan presentase 
keberhasilan 82.35%. Kemudian untuk 31 data pelatihan, sistem mampu 
mengenali pola dengan presentase keberhasilan 85.59%. Sedangkan untuk 51 data 
pelatihan, sistem dapat mengenalai pola dengan presentase keberhasilan 87.94%. 
Dengan demikian dapat disimpulkan bahwa semakin banyak data pelatihan yang 
digunakan, maka tingkat keakuratan hasil pengenalan karakter akan semakin 
meningkat. Selain itu, pengujian juga dilakukan terhadap ekspresi matematika, 
dan hasil pengujian menunjukan bahwa dari 10 ekspresi matematika yang diuji, 
sistem mampu mengenali 7 ekspresi matematika dengan benar. Hasil pengenalan 
karakter dipengaruhi oleh beberapa faktor, diantaranya bentuk dari sample pola 
yang uji, ukuran pola baik dari sisi lebar maupun panjang pola, dan jarak antar 
pola. 
 

Kata Kunci: pengenalan pola, smart calculator, Learning Vector Quantization 
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berkembang dan menjadi pppusususatatat studi pen lelelitititiaiaian. Seiring dengan perkembangan 
teknologi, pengenalan popopolla dapat diterapkan dalallamamam berbagai macam aplikasi, r
salah satunya adalahahah smart calculator. Pada kasus ini, pepepengenalan pola berfungsi 
untuk mengenalalaliii pola input bebb rupa operan dan operatororor yang terdapat pada
kalkulator.

SaSaallalah satu mmmetetetododode yaaangngng dddappapatatat dddigggunununakakakananan untuk melelelakaa ukan proses 
pengennanalan pola adadadalaaah hh LeL arning Vector QuQQ annnttitizazazatitition (LVQ). Proses dari 
apliikkakasi smarrrtt t cacc lculllator ini i i teteterdrdrdiriririi i ddadaririri 333 tttaha apan, yaitu:u:u tttahaa ap penenndeteksian 
ekkksspresi mmmatatatemememataa ika, tttahahahaap pengenalaan pola, dan n tatatahahh p kaaalklklkulululasasasi. Metoodedd  yang 
dddigunakakakannn ppap da kkketetiga tahapan inini adalah: textxt dddetectititiononon,, , thhresholololding, 
segememementntntasasasi kaaarrarakkter, eke straksi fitur sserta Learningg Vectororor Quantntntiaiaiazazazatitt on yyayang 
diguguunananakakakan paaaddada proses pepengenalan poolaa.

Berdrdrdasarkan perccobobaan yangg ddilakukan,, ddiperoleh hasisisilll baahwhwhwa aa dengaanan 
mememengngnggunanaakak n 21 data pelaatitihah n, sistemem dapat mmeengenali pola deennngan ppprereresssentaseee 
kekekebebeberhasssililanan 82.35%. Kemmuudian ununtuk 311 data pelatihan,n, ssiisistem m m mamamampu u
mememengennnali polala ddenengan presenntaases  keebeerhasiilalann 85.59%. SeSedadangkan uuuntuk kk 515151 dattta aa
pelatihhahan, sistem dadapapatt mengennallaia ppola dedengngan preesesentntaase keberhasisiilan 87.94%%%. rr
Dengaanan demikian dapaatt didisisimpm ululkaann baahwhwaa sememakakinin banyak data peelllatihan yayayangg 
did gunaaakan, maka tingkat kekeakkururata an hasasilil ppenengenalan karakter akakan semmmakiinnn 
mememeninngngkakatt.. SeSelalainin iitutu, ppenengugujijiaan juga dilakukukakann teterhrhadadapap eeksksprpresesi mmmateteemmmatikaaka,,, 
dan hahahasis l pengujijianan mememenununu jnjnjukukukanana  bahwa darrii i 101010 eeksksksprprpresesesi i matematikakaa yyyang diiiujujuji,i,, 
sistem mampu mmeenen egegennalili 777 eeeksksksprprpresesesi matetetemamamatititikakaka ddeengagann bebebenanar. HHasil pengenananalalaann n
kakk rakter dipengaruhi oleh beberapaaa fakakakttotor, diantaranya bentuk dari sampleee popopollla 
yayayangnn  uji, ukuran pola baik dari sisi lelebar maupun panjang pola, dan jarrakakak antntntar 
popopolala.

KaKaKatatata KKKunci: pepep ngngngenenen lalalanann pppololola,a,a smararart t t cacacalclclculattororor, LeLeLeara nininingngng VVVector Quananantititizazaatttion



ABSTRACT 

 

 Pattern recognition is one of the field of science which is still growing 
rapidly in the last decades. In this time, pattern recognition can be applied in a 
variety of applications, for example is smart calculator. In this case, pattern 
recognition is used to recognize characters such as operands and operators that is 
contained in calculator operation. 

There are many methods can be used to perform pattern recognition, one of 
them is Learning Vector Quantization (LVQ). The process of smart calculator 
consists of three parts, there are: mathematical expression detection process, 
pattern recognition process, and calculation process. In this research, there are 
some methods that used to develop this application, such as: text detection, 
thresholding, character segmentation, feature extraction and Learning Vector 
Quantiazation that used in the process of pattern recognition. 

Based on experiments result, this research showed that by using 21 training 
data, LVQ can recognize the pattern with a success percentage of 82.35%. While 
using 31 training data, LVQ is able to recognize the pattern with a success 
percentage of 85.59%. Id addition for 51 training data, LVQ can recognize the 
pattern with a success percentage of 87.94%. Therefore,  it can be concluded that 
the more training data is used, then the accuracy of character recognition results 
will increase. In addition, the experiments was also carried out on mathematical 
expressions, and the results showed that out of 10 tested mathematical expressions, 
LVQ is able to recognize 7 mathematical expressions correctly. Character 
recognition results is influenced by several factors, such as: the shape of the 
sample pattern, the size (width and height) of the pattern and distance between the 
patterns. 
 

Keyword: pattern recognition, smart calculator, Learning Vector Quantization 
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rapidly in the last decades. IIInnn thththis time, pattttttererern n recognition can be applied in a
variety of applications,s,s, fffor example is smart caaalclclculu ator. In this case, pattern
recognition is used d tototo recognize characters such as opererranana ds and operators that is 
contained in calallccuculator operatiooon.nn

Theree aarare many methods cccannn bbbe ee usususededed ttto pepep rform pattern rererecognition, one of 
them is LeLeLearning VVVececectototor r r Quannnttit zazazatititiononon (((LVLVLVQ)Q)Q). ThThThe prprprocess of sssmamm rt calculator 
consisstststs of three paaartrr s,s,s, ttthehh re are: mathematicalalal eeexpxpxprrression detectctctioii n process, 
pattteerern recognnnitititioioi n process,,, aaandndnd cccalalalcc lululatatatioioionn n prprprocess. In thhhisisis rrresearch,hh  there are 
sooommme mettthohohodsdsds ttthat usussededed to developp this appliicaaatititionoo , suuuchchch aaas:s:s: text dededetet ction, 
tththreshollldididingngng,, charrracacacteter segmentationn,, feature extracctitiiononon anddd LLLeaeaearnnini g VVVector 
Quantititiazazazatatatiioi n thththata  used d in the process oof pattern recoogngnitionn..

BaBaBased oonon experimmenents result, thhiss research shohowwed that bbby yy usinnnggg 212121 traininining 
daaatatata, LVLVLVQQ ccac n recognize ththe pattern wiw th a succeesss percentage oofo  82.353535%.%%  Whiiilell  
usususinininggg 31 ttraining data, LVLVQQ is ablle to recogognnize the pattern wwwithhh a a a ssusuccessss 
pepepercrcrcentaaaggege oof f 85.59%. Id adadddition ffor 51 traiainining data, LVQQ ccanan recogogognininizezeze the 
papapatttt ern wiw th a ssucuccec ss percentntagage of 877.94%%. TTherefore, iitt cacan be ccoooncludududededed thaaat 
the mooorre training dadatata iis used, thhene  thee aacccuuracy off cchaharracter recognnnition resululultts 
will inncncrease. In additiionon, , ththe e exxpeperirimeennts was s alalsoso carried out on mmmathematttiiicaaal 
exe pressssions, and the results sshohowewed d that outut of 1010 tested mathematicall expresssssionnsns,,
LVLVLVQ is aablblee toto rrececogogninizeze 77 mathematicacall exexprpresessisiononss cocorrrrecectlyyy. CCChhharactc ererer 
recogngngnititi ion resullts s isisis iiinfnfnflluluenenencececed by severalalal fffacacacttotorsrsrs, sususuchch as: the ssshahahape of thththeee 
sample pattern, thththeee isisi ezeze (( iwiwidtdtdthhh anananddd heh ighththt))) ofofof ttthehehe pp tatteteernrn aa dndnd dddiistance betweennn ththhee e
papp tterns.

KeKeKeywywyworddd::: papapattttttererernnn rererecococogngnititioioionnn,,, sms art calculatororor,,, LeLLeararnininingngng VVVececectototorrr QuQuQuantititizazazatititiononon
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