Variable Projection Support Vector Machines for Simple and
Interpretable Machine Learning

g N . . . . - -
I TR R /—[ New variable projection support vector machine (VP-SVM) for automatic feature extraction Jﬁ
for feature extraction ” .
msesssssssss ~ Used in the training of Adaptive Hermite functions
" TR I machlne learnlng (ML) b S A o
A algorithms suffer from - l«, il =
hZa =t performance issues =1 A il positive
|| _l_. E_D* i i C_1* o | + C_.?.* L\ hyperplane ~ . Central
s ™ a4 b4 I . ‘. .~ hyperplane
a Input f oo S t I . ML .
| s - — ! : y : P ::Eﬂ;e
[ | i .3 - r,-f i erplane
“g‘ “i || |I % : _/I E Supfﬂrfl 4 S a"j » a I
-ru | | I 3 vector 3 - ¥ s o
% n-.-i II| -Il I + E r A fﬁ;‘; - ) i—-‘. I i
o ':.r\ o, l N ﬁ", A AT X Euppmi't I
< f LY ;‘J’V IL-.,J.,FJI b ~ e £ F vector I ,
' o aa 1 - g s I .
SR Naltunction Abnormal heart Heaali
VP layers for automatic detection in rate detection in SVM
feature extraction accelerometer electrocardiogram | _
****** < \ J data data
; SRS b
'“:":.'ﬁ; 7 N i
£y y _ e ectopc bea®
New methods such as g 5 . B _ JE Abnormal heart
convolutional neural networks = ey RN Microcontroller g rate detection
and mathematically justified ML e Ml ol & g mplementation N VP-SVM >
methods are black-box models - S i0F Feartime U6 il State-of-the-art
that are difficult to understand for Accelerometer fa;:.IIt detection : > /| algorithms
humans VP-SVM > State-of-the-art algorithms Time (s)
. AN Vi SN
.~ VP-SVM provides a more interpretable and simple model architecture for ML models
with comparable or even greater performance to state-of-the-art models
algle -
ariapie Proje 0 DPC 2CLa 0 2s dnd Some Applicatic 0 Adap 2 HE = Dd C ; - .
) ) 5 onal Jo 0l O blo ) d 12906 450004




