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Abstract—Bio-medical image processing in the field of
telemedicine, and in particular the definition of systems that
allow medical diagnostics in a collaborative and distributed way
is experiencing an undeniable growth. Due to the high quality
of bio-medical videos and the subsequent large volumes of data
generated, to enable medical diagnosis on-the-go it is imperative
to efficiently transcode and stream the stored videos on real
time, without quality loss. However, online video transcoding is
a high-demanding computationally-intensive task and its efficient
management in Multiprocessor Systems-on-Chip (MPSoCs) poses
an important challenge. In this work, we propose an efficient
motion- and texture-aware frame-level parallelization approach
to enable online medical imaging transcoding on MPSoCs for
next generation video encoders. By exploiting the unique characteristics of bio-medical videos and the medical procedure that
enable diagnosis, we split frames into tiles based on their motion
and texture, deciding the most adequate level of parallelization.
Then, we employ the available encoding parameters to satisfy the
required video quality and compression. Moreover, we propose a
new fast motion search algorithm for bio-medical videos that
allows to drastically reduce the computational complexity of
the encoder, thus achieving the frame rates required for online
transcoding. Finally, we heuristically allocate the threads to
the most appropriate available resources and set the operating
frequency of each one. We evaluate our work on an enterprise
multicore server achieving online medical imaging with 1.6x
higher throughput and 44% less power consumption when
compared to the state-of-the-art techniques.

I. I NTRODUCTION
Changes in world demographics together with the paradigm
shift towards prevention in healthcare delivery and the improvements in medical imaging technology are leading to
a growing demand for multimedia applications for medical
diagnosis as a basis for computer (eHealth) [1] and mobile
healthcare (mHealth). By the end of 2017, 3.4 billion people
worldwide will own a smartphone and half of them will be
using mHealth apps [2]. In 2017, if its potential had been fully
unlocked, mHealth could have saved C99 billion in healthcare
costs in the EU [2]. One of the overarching objectives of the
third EU health program is to contribute to innovative, efficient
and sustainable health systems where medical imaging can
enable a cross-border system for allowing medical diagnostics
to be performed in a collaborative, distributed and mobile
environment [3].
To enable bio-medical diagnosis on-the-go, it is necessary to
centralize the storage of bio-medical videos in highest quality
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Fig. 1. A medical image frame sample, motion, and tiling

possible, and send/share them online while considering the
vast amount of data they represent and the strict quality needed
for diagnostic procedures. In fact, exchanged data in form
of studies consisting of different multimedia content should
be available to users regardless of their current location by
providing them with access to data from their mobile devices.
Enabling online bio-medical video transcoding (i.e., the
real-time decoding and encoding of videos from the format
in which they are stored to the format of the demanded
by the mobile device) is the preliminary requirement of
eHealth realization. This is, however, challenging due to the
complexity of High Efficiency Video Coding (HEVC) [4], as
the most promising standard that achieves the same video
quality as its predecessors while doubling the video compression. In transcoding, the encoder is approximately 100 times
more complex [5]. The main complexity comes from interprediction, and in particular motion estimation, which is vital
for high compression and online transcoding.
Bio-medical videos have unique features, which make online encoding feasible, if taken into account. Fig. 1 shows 4
bio-medical images extracted from a sample video. As shown,
the useful information concentrates on the center of the image.
Hence, partitioning a frame (i.e., tiling) enables contentbased parallel processing, and per-tile tuning of the encoding
parameters to meet its specific requirements. Moreover, once
tiling is done, the encoder can rely on the given structure
for several next coming frames. This is because, in general,
specialists want to rotate the videos along a certain axis to
better observe an area of interest. In Fig. 1, this is shown in
the two upper images and two lower ones where even after 24
frames (i.e., 1 second) the initial tiling is still valid. Moreover,
the whole frame moves in the same direction (to the right for

