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ADAPTATION OF GAMING PROCESS TO IMPROVE
HAND REHABILITATION

Abstract. Hhnds, as the nost dexterous part of our body, are of vital inportance to our
everyday life. Fbwever, since hands are extensively used in nearly all tasks, they are exposed
in nore dangerous environnent than any other parts. Overwork, injury and geratic
conplications, such as stroke can all cause hand function, totally or partially, vhich directly
dimnish the q uality of life.

lhpleasant effects caused by trauna and overwork to hands results wth inmediate
hand rehabilitation. Trainings for patients’ rehabilitations are nornally goes in rehabilitation
center in hospitals, with getting sone physiotherapy for han ds, naking sone exercises and etc.
Bowever all this nay bore patients and not to notivate to sooner recovery.

The Leap Mtion controller is a snall device that senses consuner gestures and is
ained to enlarge a user’s interactive experience with their conputer. (ing infrared sensors, it
is able to collect data about the position and notions of a user’s hands. This allows to use leap
notion in different purposes like developnent of children’s intellect, having fun wth playing
virtual reality ganes and etc. (he nore exanple for effective usage of such device is in the
purpose of nedicine.

Key words: Leap Mtion, Mchine [earning, Thity3D Mdeling, Aitodesk 313 Mx,

Gnena 4D} Gonputer Msion

If you’re j ust nowhearing about real life escape ganes, you ’re the norm Escape ganes
have actually been around for nearly a decade, but they’re just now gaining nainstream
popularity. Starting in Japan, the real life escape gane industry has spread worldwide and has
appealed to people vanting to experience their entertainnent, not just vatch it. The industry
really only began to explode in 2014, and there’s no end in sight to the growing popularity of
this fun and engaging activity.

The best part of real escape ganes is that the player is the nain character inste ad of just
vatching a character. And due to the rise in all of these businesses, each one brings its own
unique experience, forcing “gane nakers” to be diverse wth their thenes and puzzles. (e
notable characteristic of the gane is the puzzle vs. story di fference. Sone ganes can be all
about solving hard puzzles and nath problens, vhile others can be theatrical and focus on how
the player nust escape froma “situation” (and is nainly nore observationally based). The
better ganes are the ones that are able to intertwne the two aspects to create a truly distinct
experience [ 1, 2].

Avirtual environnent vas developed in order to adapt the scenario as nuch as possible
to the patient’s reality. The participant vas asked to sit on a chair and to have his forearm
resting on a snall table nearby. Wen wearing the HMD the participant sawa virtual body
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substituting his own, with the left virtual hand closed and resting on a virtual table colocated
with the real one and therefore in the corresponding position and ori entation. The participant
could see his virtual body by looking directly at it, as if looking at his own real body, but also
in a virtual mrror that showed a mrror reflection of the body. The novenents of the
participant’s real left armvere tracked and napped to the virtual left hand, vhich would nove
in the sane vay, contributing to the generation of ownership. This could be seen directly from

a first-person perspective and through the virtual mrror. To avoid problens of rej ection of the
virtual body due to physical appearance, care was taken not to showthe face of the virtual
body in the mirror, sinply by placing the virtual mrror in a position and orientation that
shoved only the body fromthe neck down. To further induce ownership over the virtual  linb,
ve applied synchronous visual tactile stinulation using the nethod described by Slater et al.
This was achieved using a soft ball attached to a 6 -degrees-of-freedomWnd device vhose
tracking infornation determned the position of a virtual ball. A a result of this configuration,
vihen the soft ball touched the participant’s real hand, a corresponding virtual ball touched the
virtual hand. The reflection of the body novenents on the mrror was used to increase the
sensorinotor correlations to induce b ody ownership [ 3 -6].

The participant vas inforned about the principles of inmersive virtual reality and how
the session would be organized. Then, he was given a consent formto sign. Next, the EMGand
FHGelectrodes were attached to the forearmy over the  wrist flexors, and to the skull (FPI),
respectively. Inpedances were checked and the hand tracker vas attached to the back of the
participant’s left hand. Then, he trained for a BJ task that was to be used in Part 2 of the
experinent (see below). By neans of the Bd, and over a 3 mn period, the participant tried to
reduce the size of a virtual ball as presented on a PCdesktop nonitor. Then, we proceeded to
the nain experinent, vhich was divided into three parts.

A the beginning of each part of the exp erinent, the position of the participant’s left
hand was realigned with the virtual one, and there was a check to ensure that the virtual hand
correctly replicated the rotation of the real hand. Then the position of the virtual table and the
visual tactile coupling vere recalibrated to mnimze incongruence between the tactile and
visual inputs. The aimwas to provide the participant with both sensorinotor and visual notor
correlations to naximze the chance of inducing body ownership.

The HMD vas donned by the participant and calibrated to nake sure that the
subsequent scenario would be seen correctly. (hce inmersed in the virtual environnent,
virtual body ovnership vas triggered through 1 mn of synchronous visual tactile stinulation,
wth the physical tracked ball repeatedly touching the participant’s left hand and the
corresponding virtual ball touching the virtual left hand. Then, depending on the section of the
experinent, the virtual hand would open under specific conditions, and a task had to be
completed. A the end of each part of the experinent, the HVD was taken off, and the
participant was given sone tine to rest.

The growh of the Internet as the prinmary vehicle for secure communication and
electronic conmerce has nade efficient cryptographic  processing a key factor of good system
perfornance. In this paper, we denonstrated that a hardware -software co -design provides
excellent perfornance vhile naintaining the flexibility to support newalgorithns in the field.

To notivate our design, we anal yzed the characteristics of eight secret-key cipher
kernels. W showed that they lack branch or nenory bottlenecks, have few unknown
dependencies, and offer little headroom for perfornance inprovenent on traditional
architectures. Gven these analyses, we proposed new instructions that speed the conmon
operations of symmetric ciphers, and efficient hardvare that inprove kernel perfornance.
Instruction set support is added for substitutions, pernutations, rotates, and nodular
nultiplication. GyptoMniac is an application-specific co-processor that is a 4-wde VIW
nachine. W then examne their perfornance on mcroarchitecture and hardvare nodels of
varying cost and perfornance. Perfornance analysis of the optimzed benchnarks revealed a
59%speedup over nac hines wth rotate instructions, and a 74%speedup over nachines
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wthout rotates for the architectural extensions. GyptoMniac was able to run Rijndael 2.5
tines faster than the Alpha 21264 workstation with 1/100th area and 1/100th pover of the
Apha proce ssor.

W evaluated different design configurations by building detailed hardvare nodels of
varied wdths and capabilities. W then calculate encryption rate by synthesizing the nodels to
obtain timng estinates. Qur systenatic approach alloved us to stud y the tradeoffs between
chip area and perfornance. W showed that the highest -performng and nost cost -efficient
design is the 4-wde conbining configuration. Rijndael, the newAES standard, runs 2. 25 tines
faster on a 360ME GyptoMniac. Qur analysis of the original and optimzed algorithns
suggests that there is nore opportunity to speed up cryptographic processing. W are
considering inproved functional unit designs as well as nore aggressive circuit
inplenentations.

To conpare the perfornance between  the different participants, we introduced a
perfornance index. This perfornance index was based on the perfornance ratio, calculated as
the best-reached threshold divided by the tine to reach it. Thus, the perfornance ranged
between 0 and 50 % and the tim e ratio between 0 and 90 s. In addition, since there vwere sone
participants vho perforned better than others, we conpared their perfornance ratio in each
condition against the nean perfornance ratio across conditions.

Wen the Leap Mtion softvare recogni  zes a gesture, it assigns an IDand adds a
(esture object to the frane gesture list. For continuous gestures, vhich occur over nany
franes, the Leap Mtion softvare updates the gesture by adding a (esture obj ect having the
sane IDand updated properties in each subsequent frane. The netaphorical projection is an
indispensable tool for conceiving the prelimnary design of the two prinary facets of the
virtual vorld.

Accurately extracting the interesting obj ect is a precondition in inage based rendering
of a virtual environnent. Hbwever, because of the effect of noise, it be -cones difficult to get
useful infornation frominages. According to the steps of obtaining inages, we knowthat in
inages the useful data always mx wth noise. The existence of noise obs  cures the boundary
between the obj ect and the background, vhich nakes it difficult to distinguish them This is a
much confused problemin the conputer visual field. Therefore, noise reduction, inage
enhancenent, and restoration are becomng the very inpor tant steps in inage based rendering
of a virtual environnent.

According to different aspects of sinulated objects, the nodeling nethods can be
divided into scene appearance nodeling, physics -based nodeling, behavior nodeling, virtual -
real conbining nodeli ng, etc. Scene appearance nodeling focuses on the appearance of the
scenery, nainly including those nodeling nethods based on geonetry, inage and naterial and
illumnation infornation; physics -based nodeling represents object’s physical properties,
naking the dynamc and static sceneries in virtual environnent nore vivid, nainly referring to
the sinulation of physical process, such as sinulation of dynamcs, collision, and defornation;
at present, behavior nodeling in VR nainly indicates the nodeling of aut ononous entity,
refer- ring to artificial intelligence.

Active -attenuation nodel treats each voxel in volune data field as a particle light
source, and distributes source intensity and an attenuation coefficient. After attenuation along a
distance in data field, the light generated is projected to the visual plane to formresulting
inage. This type of nodel derives light intensity conputing fornulae applicable to 3Dvolune
data with different properties according to relevant physical laws and equations. W th reliable
physical and nathenatical basis, this nethod is the nost frequently used illumnation node for
volune rendering.

Varying density emssion nodel treats any obj ect as a continuously distributed particle
light source system (bject space is fill ed wth particle clouds. Each particle can emt lights.
[llumnation is conputed through accunulating the contribution fromparticle past through by
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the light tovards light intensity. Athough there are different mcroscopic explanations, this
type of node 1 has the sane result as that of active -attenuation nodel.

There were evaluated different design configurations by building detailed hardware
nodels of varied wdths and capabilities. W then calculate encryption rate by synthesizing the
nodels to obtain timng estinates. Qur systenatic approach alloved us to study the tradeoffs
between chip area and perfornance. W showed that the highest -performng and nost cost -
efficient design is the 4-wide conbining configuration. Rijndael, the new AES standard, runs
2.25 tines faster on a 360Miz GyptoMniac. Qur analysis of the original and optimzed
algorithns suggests that there is nore opportunity to speed up cryptographic processing. W&
are considering inproved functional unit designs as well as nore aggressive c ircuit
inplenentations.
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QUALITATIVE AND NUMERICAL ANALYSIS OF LASERMODEL WITH
OPTICAL INJECTION

Abstract: The nonlinear processes plays inportant role in the developnent of new
communication systens and conputing elenents. Uhderstanding of laser instabilities is
necessary for developing control techniques. From a dynamcal systens point of view
semconductor laser systens are very attractive due to the fact that they showan intriguing
variety of conplicated dynamcs. lasers including semconductor, solid -state with the
additional external perturbation produce tenporal and spatial instability. An optical inj e ction is
an exanple of such perturbation. External perturbations nay destabilize or induce the sustain
intensity oscillation.
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