1iCaveats —a Project on the Integration of
Architectures and Components for Embedded Vision .o

iCaveats

IMSE — R. Carmona-Galan ClU S P. L6épez yﬁg Universidad  G. Domenech-Asensi ' G R
. ’ . } -4 2 . . = I\ =
nsiwoce | Farndndez-Berni V. Brea yi[py Politecnica  p puiz Merino
> de C
de Sevilla , , Centro Singular de Investigacion € \d rtage Na ,
A. Rodriguez-Vazquez en Tecnoloxias d D. Cabello J. Zapata-Pérez
Abstract

The visual stimulus contains a great deal of  distributed resources and relatively coarse  and architectures that would be transparent to
data, demanding a considerable computational @ mixed-signal processing blocks. The main  the application developer. We have worked in
effort to be processed and interpreted. problem of this approach is the lack of hardware acceleration of image processing
Compact and low-power implementation of an  flexibility to be migrated to other application  tasks, new sensor capabilities, energy
autonomous vision system is not easy to fields. The objective of project iCaveats is management and sensory chip interfacing.
accomplish. Efficiency can be achieved by  developing a library of hardware components
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Project results

HW-Oriented Pixel-Based Adaptive Segmenter Real-time DNN inference in Raspberry-Pi

e Evaluation of hardware non-idealities All-hardware SIFT implementation
e In-sensor foreground segmentation

* Neural Computing Stick
e (Caffe

* SqueezeNet
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SPAD camera prototype

es :;‘us 1 “ = -: 3 ‘: .
v ,? i M * b64x64px SPAD imager * HO-PBAS + GOTURN
Py = S - * PDE 5% @640nm LEy ie ¢ A for multipl
USB " : \ =\ B Conn;{ién"'-"‘-,:l ° 1 1 kf S LY v '!h o v dapted O ] u t p €
conncetor 24 S g L KIP i ; object detection and

.« Resolution 1cm
B ~ « Min. illumination 160uW

e XEM3010 FPGA board

tracking

g
J . '-:‘ 3
g i e -

‘

FPGA board

Gaussian Pyramid CMOS vision sensor A on FPGA
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CMOS-SPAD 3D Imager
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0.18um CMOS technology
1.575 mm’ die size
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* 1 mm solar cell

* 11b resolution
* SPAD power < 10mW
* Frame rate:

64x64 3D imager
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1kfps complete image
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