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​IMPLEMENTASI SEGFORMER UNTUK SEGMENTASI​
​TUMOR KANKER TIROID​

​Vincent Sutiono​

​ABSTRAK​

​Upaya​ ​dokter​ ​spesialis​ ​patologi​ ​anatomi​ ​untuk​ ​menganalisis​ ​relevansi​
​kriteria​​diagnostik​​WHO​​pada​​kanker​​tiroid​​varian​​tall​​cell​​(TCV)​​terhadap​
​prognosis​ ​pasien​ ​memerlukan​ ​dukungan​ ​data​ ​yang​ ​objektif​ ​dan​ ​akurat.​
​Namun,​​metode​​diagnosis​​konvensional​​masih​​bersifat​​subjektif​​dan​​sangat​
​bergantung​ ​pada​ ​estimasi​ ​visual.​ ​Proses​ ​diagnosis​ ​TCV​ ​dilakukan​ ​melalui​
​pemisahan​​area​​tumor​​dengan​​non​​tumor,​​menghitung​​rasio​​sel​​dalam​​tumor,​
​dan​ ​menentukan​ ​persentase​ ​cutoff​​.​ ​Mengingat​ ​luas​ ​area​ ​tumor​ ​merupakan​
​parameter​ ​dalam​ ​perhitungan​ ​persentase​ ​TCV​ ​yang​ ​saat​ ​ini​ ​belum​ ​dapat​
​dikuantifikasi​ ​secara​ ​presisi,​ ​penelitian​ ​ini​ ​berfokus​ ​pada​ ​implementasi​
​teknologi​ ​deep​ ​learning​ ​menggunakan​ ​arsitektur​ ​SegFormer​ ​dengan​
​backbone​ ​MiT-B2​ ​untuk​ ​melakukan​ ​segmentasi​ ​tumor​ ​pada​ ​citra​ ​Whole​
​Slide​ ​Image.​ ​Metode​ ​penelitian​ ​dilakukan​ ​melalui​ ​enam​ ​tahapan​ ​utama,​
​dimulai​ ​dari​ ​pengumpulan​ ​data,​ ​pelabelan​ ​manual,​ ​preprocessing​ ​citra,​
​pelatihan​ ​model,​ ​evaluasi​ ​metrik,​ ​hingga​ ​pengujian​ ​inferensi.​ ​Hasil​
​pengujian​ ​menunjukkan​ ​performa​ ​dengan​ ​nilai​ ​metrik​ ​Dice​ ​Score​ ​0,8630,​
​IoU​ ​0,8097,​ ​Precision​ ​0,9104​ ​dan​ ​Recall​ ​0,8743.​ ​Analisis​ ​grafik​ ​learning​
​curve​ ​dan​ ​hasil​ ​difference​ ​map​ ​menunjukkan​ ​bahwa​ ​model​ ​sudah​ ​cukup​
​efektif​ ​dalam​ ​membedakan​ ​jaringan​ ​tumor​ ​dan​ ​non-tumor,​ ​tetapi​ ​masih​
​terdapat fenomena​​overfitting​​akibat keterbatasan​​variabilitas data pasien.​

​Kata​​kunci:​​Kanker​​Tiroid,​​Tall​​Cell,​​Whole​​Slide​​Image​​,​​SegFormer,​​Deep​
​Learning​

​ix​



​IMPLEMENTATION OF SEGFORMER FOR THYROID​

​CANCER TUMOR SEGMENTATION​

​Vincent Sutiono​

​ABSTRACT (English)​

​An​ ​anatomical​ ​pathologist​ ​effort​ ​to​ ​analyze​ ​the​ ​relevance​ ​of​ ​WHO​
​diagnostic​ ​criteria​ ​for​ ​tall​ ​cell​ ​variant​ ​(TCV)​ ​thyroid​ ​cancer​ ​to​ ​patient​
​prognosis​ ​requires​ ​objective​ ​and​ ​accurate​ ​data​ ​support.​ ​However,​
​conventional​ ​diagnostic​ ​methods​ ​remain​ ​subjective​ ​and​ ​rely​ ​heavily​ ​on​
​visual​ ​estimation.​ ​The​ ​TCV​ ​diagnostic​ ​process​ ​involves​ ​separating​ ​tumor​
​from​ ​non-tumor​ ​areas,​ ​calculating​ ​cell​ ​ratios​ ​within​ ​the​ ​tumor,​ ​and​
​determining​​the​​percentage​​cutoff.​​Given​​that​​the​​tumor​​area​​is​​a​​parameter​
​for​ ​calculating​ ​the​ ​TCV​ ​percentage​ ​which​ ​currently​ ​cannot​ ​be​ ​quantified​
​precisely,​ ​this​ ​study​ ​focuses​ ​on​ ​implementing​ ​deep​ ​learning​ ​technology​
​using​​the​​SegFormer​​architecture​​with​​a​​MiT-B2​​backbone​​to​​perform​​tumor​
​segmentation​ ​on​ ​Whole​ ​Slide​ ​Images​ ​(WSI).​ ​The​ ​research​ ​methodology​
​comprises​​six​​main​​stages​​including​​data​​collection,​​manual​​labeling,​​image​
​preprocessing,​​model​​training,​​metric​​evaluation,​​and​​inference​​testing.​​Test​
​results​ ​demonstrate​ ​performance​ ​with​ ​a​ ​Dice​ ​Score​ ​of​ ​0.8630,​ ​IoU​ ​of​
​0.8097,​ ​Precision​​of​​0.9104,​​and​​Recall​​of​​0.8743.​​Analysis​​of​​the​​learning​
​curve​​and​​difference​​maps​​indicates​​that​​the​​model​​is​​sufficiently​​effective​​in​
​distinguishing​ ​between​ ​tumor​ ​and​ ​non-tumor​ ​tissues.​ ​However,​ ​overfitting​
​still persists due to limited patient data variability.​

​Keywords​​: Thyroid Cancer, Tall Cell, Whole Slide Image,​​SegFormer, Deep​
​Learning​
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