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E ABSTRACT Classifecation of brain tumors from MEIL images 15 cracial for early diggnoss and effective
treatment planning. However, there are soll obsiacles 10 overcome, including bow image quality, sparsely
labeled data, and varabaliny in twmor charactensines. In this study, we explored the wse of self-supervised
||‘:u.|||i|'|g m:hnlqdu:. Lo i.|I|[£|rl.'|'|-l_' the elassificanon |!l:|fl.'|r|'|!|urk.'|’." fosr Brrabn Dusirs., SpL"-.'ifiL'a”'_l.'. wi tesbed three
S5L approaches SimCLE, MoCo, and BYOL, with ResiMer- 50 as the backbone architecture on a mewly
comstructed dataser created by combining frve publie datasens, We furter extended our work by integrating
EfficientMet 1o evaluate ies computational efficiency, demonsiratng s feasability for bvw-processor systems,
We introdwee TASSLMer, a novel framsework consisting of four key componems: the imaging specirim
cithancement block for data augmsentation, the Frozen Feamne Exiractor block for hiesarchical featise
exlraction, Meural ['tu]u'l_'u:ul'.l.ln‘:lu E"‘rl.'l_pﬂl.'[i.ﬁm LI.':ll'ﬂiJlll:',_ Mock for -.ﬂtlnllru:.[i.'.-ﬂ-]n.'lr:ill'n: |!|ui.1' |.-|!:.|.:':|||r!|g_., anl
Unfeozen Classaficatvon block for tumor classification, Owr experimental resulis paired with BesMet-50
andicape that, withaour fine-toning., MoCo achieved the haglest accuracy a1 95 760%. followed by SimCLE a1
92.25% ard BYOL an 8 1.807%. Following fine-tuning, BYOL showed a sagmficant improvement, reaching
WH.42%, whale MoCo aid SimCLE reached 260 87T% and 97.02%, respeciively.
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INDEX TERMS Bramn mmwr classification, -;:l.lllll.‘asll'.ll:-|!~:‘mi.h'n-‘l_' friar ||:a|r!|i:||5. |!|||'."-I:ru.||'|i.||||_.',,_ ResMer, self
auperyised bamang.

L INTRODUCTIOM
The antricate nevwork of the bram, compeising billiens of
cells, can be disrupred by abrormal cell growih, resulting in

i fosmateon | 1], The see, foem, and tepe of thede taimaes
vary I|_.',,|:'l:ul|_'.', and numserous medacal Jl'liugi:ug metuodds have

been developed 1o diagnose them [2). Among these, MEI
s e prefered modality becanse of s abaliny w0 generate
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|!'|i.|5,]|-fid|:||l_'.' illlu._l:',,u':. that offer wecurate mformation o e
anatomy of the brain [3]. It B parocolady effective for
'l.'i.uJu.h'.n'.luH_ and -.'|.unlfj|.'i.1lg different [y jees of Bram wmos,
siich a8 memngiona, glioma., and ganitary wnoes [4).

I recent YELTE, :.lgluf:n.'u:ll advancements have been made
i the feld of brain wmor classification by leveraging the
power of pearal networks and machine leaming. These
msethads have shown remarkable accuracy and efficiency,
pushing the beandanes of meedical diagnostics and offering
new hope for early and accurate detection of bran tumors,
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