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A deep learning model that combines ResNet and Transformer architectures
for real-time blood glucose measurement using PPG signals
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Dense (fusion)

(1,256)

Fully Connected Layer

(1,256)—(1,180, softmax)
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Layer name Layer size 0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Input (1250, 1) Reference Concentration (mg/dl) Reference Concentration (mg/dl)
Convl [7x1, 64, s=2]
Max pool [3x1, s=2] b sy L v L o2p ¥ oon, 14 L 7 A . L 2o )2
1x1 64 ] %]3 i ‘t:_"_' Futl?u “zﬁ-ﬁ—_ﬁ-"}é [514 = ‘ti_"_l PL,JJ":'_PL, ‘éﬁz:ri_‘];?’}é
Conv2_x 3x1 64 |x3
1x1 256
1x1 128] + =7 -ﬂ{ =2 /% 3 L N
Conv3_x 3x1 128|x4 1~ 2' L v At e o Fu ;}( PL‘ \zﬁ:‘; P'; *)\—E’ fa %L/r
1x1 512
(1x1 256
Conv4_x 3x1 256 |x6 zone A zone b zone C zone D zone E
[1x1 1024 .
ESTEETE Grade A personalized 91.01% 8.19% 0.58% 0.22% 0%
Convs_x ii 25D1428 x3 Grade A non-personalized 44.33% 52.66% 2.33% 6.66% 0%
Dense [2048—256] Grade A personalized o o o o o
T ‘ Block 1 MultiHead Attention(4 heads), FFN: (MDdIfIEd) 82.70% 17.30% 0% 0% 0%
ransformer Bloc (2562048 256) — —
MultiHEﬂdAl’tEH’[iﬂﬂ(4 heads), FFN: rade I‘LDI‘I-pEI‘SDI‘lEi 12€ 78 Iﬂ?f 21 goﬂ}[ Dc};‘ DC},{ 0(}/
Transformer Block 2 (256—2048—256) (MD difie d_) : 0 . o 0 0 o
Info input (6)
Dense (info) (6->256) 4 s s Yy .
S I A =
Expand/Tile (T,256) 7 3. X -‘—‘;‘; 16 2 MARD ﬁ'&
MultiHead Attention (2 heads), FFN:
Cross attention Block 1 (256—1024—256) ResNet Grade A ResNet + Transformer block +
Query = Transformer output sequence .
Key/Value = expanded auxiliary features Cross Attention b]DC](
MultiHead Attention (2 heads), FFN: Tl‘ain 5 52{}.-‘ 1-1 27{)}{{.-’
. 0 . 0
, (256—1024—256)
Cross attention Block 2 .
Query = Transformer output sequence perggnah zed 9.25%, 11.69%
Key/Value = expanded auxiliary features - o o
Attention Pnﬂling (T;256) "(1,256) ﬂﬂﬂ-PEfSDHHl]ZEd 19.1? L) 14-1 7 ,"{J'
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