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Resumo
Abstract

This work presents the results achieved from the application of the Systematic Literature Mapping (SLM)
methodology on the theme: Development of High-Level Assistive Technology (AT) Solutions. The article details the
execution of this research technique to map the state-of-the-art on the proposed theme. Based on the obtained results,
the paper proposes a taxonomy of the works, characterizing them according to the type of proposed solution and
functionalities available in the applications. Additionally, the article highlights the architectural and technological
aspects found in these studies. Finally, the paper discusses the main trends perceived throughout this analysis, as
well as identifies potential gaps to be explored as a sequence of this research.
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1 Introduction

Technological advances in several knowledge areas enable the
development of hardware and software solutions that aims to
simplify people with specific needs’ lives. Among the users’
profiles that can benefit from this scenario, the one formed
by people with physical disabilities compose a universe di-
rectly favored by these advances. According to the report
by the World Health Organization, more than a billion peo-
ple have some kind of disability worldwide (WHO, 2017).
This number reveals the existence of a considerable part of
the population who have difficulties in performing simple
daily tasks properly, such as eating, communicating, cleaning,
working or even moving.

Specifically in Brazil, according to the 2010 census by the
Brazilian Institute of Geography and Statistics, 23.9% of the
Brazilian population declared having at least one type of disa-
bility. Of these, 7% reported some type of motor impairment,
ranging from mild restrictions such as tremors or lack of mo-
bility of a limb, to more severe problems such as amyotrophic
lateral sclerosis or tetraplegia, for example (IBGE, 2010). As-
sistive Technology (AT) is the research area concerned with
the development of devices and applications that seek to im-
prove the quality of life of people with physical or cognitive
limitations (DRNP, 2012).

The AT term itself is relatively new, and its definition is
still maturing. However, the use of AT resources is not recent,
since it refers back to the beginnings of human history. At
that time, the adoption of mechanisms to assist people’s daily
lives could be observed in the use of primitive artifacts, such
as tree branches, used as walking sticks, for example. On
the other hand, the emerging preoccupation with assistive
issues must be credited to the more contemporary thoughts
that focus on the inclusion of all individuals in a society where
each individual should have the right to participate actively

in it.

Formally, the term originates in 1988, defined in the United
States of America as a legal element within that country’s Pu-
blic Law 100-407, which makes up the American Disabilities
Act (ADA). These laws regulate the rights of disabled citizens
in the United States, providing a legal basis for public funds
to purchase the resources they need. At the European level,
AT is often replaced (or used as a synonym) for Technical
Aids”or ”Assistive Technologies”. Galvao Filho (2009) speci-
fically highlights the EUSTAT (Empowering Users Through
Assistive Technology) project, in which the term ”Support
Technologies”has the following definition:

“The term Support Technologies encompasses all pro-
ducts and services capable of compensating for functio-
nal limitations, facilitating independence and enhancing
the quality of life of people with disabilities and the el-
derly”.

In Brazil, the concept of AT is even more recent. In the
Brazilian context, Bersch (2017) states that AT is a research
area that aims to provide greater independence, quality of
life and social inclusion for the physically disabled, increa-
sing the possibilities of communication, mobility, interaction
with the environment, learning and integration with family,
friends, and society. Thus, analyzing AT definitions around
the world, it is possible to perceive that they all converge
to one essential goal: improving the people’s life quality by
investing in processes, devices, or services that enhance these
users’ preserved skills.

Researches related to AT have been producing solutions
that aim to help or simplify people’s lives. Prosthetics, whe-
elchairs, optical glasses, television legends, hygiene aids,
assistant robots, computer access tools, among others, are
examples of products with an assistive nature. According to
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tIRz oHvHO 87 vipson ore HorRW LS RERRRG VRV BEShyzuuy win w
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ronsLxe onvmo s7 cuvieny wi IR Y ALGTRIITRENIE SoSL
ZLWKRXW FRPSXWDWLRQDO UHVR I-" Cb

f+LJK OHYHO $7 DSSOLFDWLRQV VHUYLFHV RUGHYLFHV WKDW

XVHVSHFLILF VRIWZDUH DQG RU KD B3 XP\WHRPWKL EYHWYKHW D W X U F
JRDOV

7KH XVHRIKLJK OHYHO $7 VSHFLILE®BBS® ‘é’ﬁﬁ%’JWW'ﬂkﬁA‘/M'ﬁ"\/PUWLQWKH
YHUDO ILHOGV RI VWXG\ GHSHQGLQJPRPWWKBEFPLRINEDSEBH € p WG O SHU
$UHDV VXFK DV 8QLYHUVDO $FFHVVL WY RB$HQH P\WL*h\g*%'i(%DSR'W HDUH
SRUW 6\WWHPV '66 $PELHQW $VVL¥EWMHESN P EYR /S‘é)'% HFWLREWHWWHQ
+XPDQ &RPSXWHU ,QWHUDFWLRQ +8W BRw ¢ RPORAL @%&EJ\H"FWLRQVGH
QHUDWLRQRI$7 WRLPSURYH WKH OV RIEHRGWH LY GRS\ VEEFEPSOHWH
OLPLWBORAQR LV VKRYIQKQH

$QH[DPSOHRIWKLY W\SHRIVROXWLRQLVWKH,20 DQDFURQ\P

IRU ,QWHUIDFH iIFXORV ORXVH LQ 3RUWXQXWWEHD ® H{K® RIM WHDW VHDUF
GHYHORSV D ZHDUDEOH GHYLFH ZLWK_V V. ZKLFKLPS Q

DQ LQWHUIDFH WR FRPSXWHU DFFHYV F%%l%?ﬁé“vd% EHp ﬁu’ﬂfg(?&ﬁ?s”uo‘
KHDG PRY HHDHGEWER 5RGULIXHV HW BB HDUOLHUVWHS WKHVHDUFKIRUD UHI

ILQG WKURXJK VLPSOH H[SOFR
ODFKDGR HW PLO X UKL JKOLJIKWV WK H za)hfsy\\kw@bvb@
VEKHPH 0 WKH UHVHDUFK WRSLF WR E

7KHLGHD LV WR XVH WKLV VWXG\DV D FD

SURWRFRO FRPSOHWLRQ $V WKLV VWHS L

ZHUH HQWLUHDYWPDRIQHME BDOQLNRY HW I
OLHVHQEHUJHU H¥WWIROHW D O

7KH FRPSDUDWLYH DQDO\VLY EHWZHHQ

WKH FKRVWVHPRQDQ HWDWD UHIHUHQFH DUV
JLIXUD20 EDVLF RSHUDWLQ R\DRUGFPHR BIRXDGH, '\, 610 7KLV SDSHU LQWURGXFHV $V7H

+RZHYHU WRFRQVROLGDWH DQG HIRER Rﬁﬁu ?J;; ,5 Jg gﬁ;@ \kﬁH QUVHV\E)UVG(LFF
$7 VXFK DV ,20 VSHFLILF DSSOLFD ¥ S ERPSROH
IUDPHZRUNV PXVW DFFRPSDQ\LW ,Q ! VEH ¥oune WR
SULPDU\ JRDO LV WR LGHQWLI\ WKH bv\g b V GHVL
VROXWLRQV DLPHG DW SHRSOH ZLW %WP@@S@_ &v |V¢‘<$\%§BUHV
E\WKHVFLHQWLILF FRPPXQLW\ %HVLG J UFK
DUHD WKLV ZRUNDOVRLQYHVWLIJDWHY WUHQGV FROFHUQLQJWKHPDLQ
GHYHORSPHQW PHWKRGV WHFKQRORJLHNO @@éU‘gPﬁW@dﬂ\ﬁM\&’WﬁRo
GHVLJQ VRIWZDUH DSSOLFDWLRQV R} WMKAN, QBWWYERO L

7RDFKLHYH WKHVH JRDOV D ELEOLRJNPSE WRLPSERH -

FXWHG RQ WKLV WRSLF 7KXV WKLV S SHMERIRY W i

/LWHUDWXUH ODSSLQJ 6/0 DERXW WKL WKHEH oKL K LKW
SURFHVV VWDJHV 7KH 6/0 IRFXVHV VSHFLILFDOO\ RO D
IRUSHRSOH ZLWK PRWRU OLPLWDWLRQ VG E&W (ZI
KHDG PRYHPHQWYVY %DVHG RQ WKH RE V HUpY/Rus LRRDXINQA R B Q POV LVRRIO H Z L W K
WKH VFLHQWLILF SDSHU VHW UHWULHYHG E\ WKH 6/0 D WD[RQRP\
IRUFODVVLI\LQJWKHKLJK OHYHO $7 WR OXWE RIQWJIWR K QG RBEMHFON IWKHLW LV H|
PDSSLQJLV SURSRVHG )LQDOO\ W KHRDSHUMX@\ZAHU B OWKRIHHE/D EURDG Y L H
UHVHDUFK TXHVWLRQV EHVLGHV KL JKQILG & MWL QR@WR B URY RG MQHRKIQLR/OFR Q F H
JLFDODQG DUFKLWHFWXUDO FKDUD FWHIWENSW.ER GV D BIGLW U 16 Q @ WAL OWXGW K &
ZRUNV OHYHO $7 VROXWLRQV IRFXVHG RQ WKH ,:
7KXV WKLV SDSHUYV PDLQ JRDO LV WRHPDRS WK \GUMMH D UW K RIUMHLIP LWDWLR
WR LGHQWLI\ UHOHYDQW FKDUDFW H3XI/OM § K \WVQ MDKHOS REGHFRHQRWRM OO\ LW
SURFHVV LQ DFDGHPLD 7KH 6/0 RXWEKR PRIFXZLRIQVKHWY YR WDN DKXV WKH VSHF
IRXQGDWLRQ IRUXQGHUVWDQGLQJ RRYHWWM B VE M VWRK LW ISHD DRIWFRRIQFKIINQWH 7 V
VHDUFK DUHD %HVLGHV WKDW W K H /XKW H UFAHGHVKTDGVR/R2YLHOFCHIW, & H7\W KA F K |

GHYHORSPHQWRIDQ $7 EDVHG VSHFLRDE QUPRWZI R DNVIRRIQVKHLRYW WKH IDFW \
GHYLFH DV DFDVHVWXG\ WKH ERG\WKDW O RXBVILWVHRRB EPOV R\
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6ROXWLRQVIRFXVHG RQ +LJK /HYHO $VVLVWLYH 7HFKQRORJ\ 3HUFHSWLRQVDQG 7UHQGV REVH!

JLIXUB\VWHPDWLF /LWHUDWXUHODSSLQJTVIORZ

ORVLQJIXQFWLRQDO FDSDFLW\ VSHFAKLVNVWOLIQE WIHWUPFRIWRE WORWKH VSH
LVDQDWXUDO IDFWRU W KGR XJKKR XOWHEHRKHIM. QHYHXVHG 7KH SHULRG FRYH
(PPHO 1XQHVHWDGKHVHFRQG DVSHHWZBWQUH DQG yWLVQRWHZRUWK\\
YLRXVO\KLIJKOLIJKWHG LVUHODWHG WWRQRW STOUSV) RMWRW VAKDBRIOVMMILQJ D
WRGHYHORSDQDOWHUQDWLYH LQWHQ WKWVRQE&BYEKH @1LIPHHGYVDW SHRSOH
ZLWK PRWRU OLPLWDWLRQVLQ WKH XSRHRCISPBEMWH WKH SURWRFRO H[FOXYV
JROORZLQJ WKH SURWRFRO LW LVUWBDFRAPH®IBIH Q@ WKW DAMVDGHODVWG LQ W
WKUHH UHVHDUFKHUVY EHLQYROYHGRQ®RZ WRIHQ Y WHH WIKAHTWKDXOWLMG |RU H[F
RIWKHUHVXOWYV ,QWKLVFRQWH[W WKHPDSSLQJ ZKLFKODVWHG VL[

PRQWKY FRYHUHG WKUHH UHVHDUFK BPWXG\ SXEOLVKHG H[FOXVLYHO\LQP
MRXUQDOV

$7 EDVHG $SSOLFDWLRQ 'HYHORSPHOWXG\ SXEOLVKHG EHIRUH

$7 EDVHG LQWHUIDFHV DQG $$EVWUDFWV SRVWHUV RUDUWLFOHYV
(YDOXDWLRQ OHWKRGRORJLHV IRU $ 7X6ROE\W WRHQARUNV UHWULHYHG E\ PRI
JLQH

6/07VPDLQ REMHFWLYH HQFRPSDVVHARWK HMOW WHI IEHR QY MIRUFKQ PRWRU (
D[HV +RZHYHU HDFKD[LV IRFXVHV RQ & RIMSHHOWHDE/FSRIN W \DRIEV F U L
EHGLQ WKH ZRUNV UHWULHYHG E\ 6/01BKMXGS DS IO WHIEPLRLFBQIORUV ZLWKR X

KLIKOLIJKWV WKHILUVW VXEMHFW IRUZKLFKWKUHHUHVHDUFKTXHVWLRQV
ZHUH HODERUDWHG 2Q WKHRWKHU KDQG WRDGG ZRUNV WR

WKHIROORZLQJLQFOXVLRQ FULWHULD Z
+RZ GRHV VFLHQWLILF UHVHDUFK SUHVHQW WKH GHYHORSPHQW
DQGHYDOXDWLRQRI$7 VRIWZDUH WWD@@QQWHQM&R}WZB\N}ERPSXWHU
SK\VLFDO OLPLWDWLRQV WR XVH FRPEXXNDVEXESD YOS EHERWH RQVEXW FR

$UHWKHUHVRIWZDUH GHYHORSPHQW IUDPHZRUNV YSHFLILEDOO)
IRFXVHG RO $7" DQG 7TKHLGHD RIDSSOVLQJWKHVH ILOWHU\

v
S
.KDW GRHV FKDUDFWHULJHV D VRBXWERDIRYREWZ oG F GRS 208k B

ORSPHOW DV $7 RULHQWHG" DVVL YHVROXWLRQV DLPHG DW SHI

&RQVLGHULQJWKH 6/0 PDLQ JRDO WKH \SKU}(}ILLQU/M\HUI-HI‘GT@HVWL
RQV DQG XVLQJWKHUHIHUHQFHDUWLFEOHD DOLEU WKHSURW

RO
ZDV FRPSOHWHG )LUVWO\ WKH IROORYZY F§M|§U|'—='|@ EWNV&&(IL NS WSURFHV\

EHHQ FKRVHQ WR UHWULHYH WKH 6/01%\%U' KHVHDU
QVWHS ZDV SHUIRUPHG DQG DV D UF

+ (((:SORUH 'LIJLWDO /LEUDU\ UHIHUHQFHV ZHUH UHWULHYHG DQG VWF

£$80 'LIJLWDO /LEUDU\ ZDV WKHQ VXEPLWWHG WR WKH ILUVW IL

f6SULQJHU DQG UHVHDUFKHUV DQDO\]HG WKH ZRUNfV WL\

t6FLHQFH LUHFW DSSO\LQJWKH H[FOXVLRQ DQG LQFOXVLF
EOLVKHG

7KHQ WKHIROORZLQJJHQHULF VHDYFKOMWQLY K 2 DLhUYEDIE R Wik WEl VXOWH «

WR UHWULHYHWKHLQLWLDODUWLFGKUVHWWXGLHY ZHUH VXEPLWWHG WR W
WKLY VWHS WKUHHH[SHUWLVHUHVHDU

"KXPDQ FRPSXWHU LQWHUDFWLRQ NH\& R#IGVDVYPMVURGXFWLRQ DQG FRQFO
WLYH WHFKQRORJ\"25 DFFHVVLELOLWY KLV VRIWRII OB QGHG WR FKDUDFWHUL

VLFDO 25 LPSDLUPHQW 25 GLVDELOLW)o§V UHYAHDARMRID[HY 7KH WKUHH UHVH
25 SODWIRUP 25 $3,25HYDOXDWLRQ 25 WHVW 25 JXLGHOL

QHV 25 SURWRFROV (YHQ XVLQJ WKLV ILOWHU VRPHZRUNV EHIRUH
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FURVVFKHFNHGLQ GLVFXVVLRQVPHGLDWHGE\WKHJURXSVXSHUYLVRU
UHVXOWLQJLQ WKH 9OHRI®BUBJIJUDP VKRZQ LQ

JLIXUBV7H5,&6 FRQILIXUDWRRYFRXQYHWRRUFH

VSHFLILFDOO\GHVLJQHGIRUJDPHGHYHO

ER[IUDPHZRUN FKDUDFWHULVWLFV VLQF

WKURXJK WKHP LWLV QHFHVVDU\WR KD

JLIXUBUWLFOHV JURXSHG E\UHVHDUFK D[LW BRyHW WdH RERDE PWIWRQ@ DQG VWU XFW XU

$00 RWKHU ZRUNV UHWULHYHG E\ WKF

6SHFLILFDOO\ FRQFHUQLQJ WKLV DUSNFHOHF ZHRWB W HH\G X VARG NRW SDUWLF

LGHQWLILHG DV)LUNPHARMHYMISp SHUV ZHYH EHIYWIQHG WR VROYH LQGLYLGXDO

WR WKH ODVW ILOWHU ZKLFK FRQVLV@W R oW RIEHDWSH OV DEEpF D W DUH

JLQJHDFKRIWKH VHOHFWHG DUWLFOHVHPHAWBRQWIHIWM B U XVRodWMEHQDU
ZRUNV WKDW FDQ EH GHILQHG DV WKH VHDUFK DUHD PDS 7KH QH[W

VHFWLRQ H[SORUHV WKHVH ZRUNV EH\RQESHBODIVEFDWLR OWP)X@QFFWLRQDO

WKDW FODVVLILHVWKHPDFFRUGLQJWRWKHLUIXOFWLRQDOLW\DQG W\SH
7KLV FODVVLILFDWLRQ GLYLGHV VWXGLH

JRDOV )URP WKLV SHUVSHFWLYH WKH ZI

6/0V7D[RQRP\
f&RPSXWHU $FFHVV &$ VLPSOLILHV F

7KH6/0 DUWLFOHVYDQDO\VLV UHVXOWHWHKIdh RRASXWRHYIRVLWLRQ RI WZR
ZRUNVY FODVVLILFDWLRQV 7\SH RI 6 RO URRBHCVE SRQWWLRVA RO VP OORZ\
YXQFWLRQDOLWLHV WKHVSDFH ZKHUH WKH XVHU LV LQVHL
$f$VVLVWLYH *DPHV $* SURYLGH JDPI
' HNFLDO QHHGV RIVSHFLILF XVHU JUF
7ASHV RI HYHORSHG6ROXWL¢%§[MGGROXWLRQV 06 DSSOLFDWLRQ
PRUHWKDQRQHRIWKHDERYH SXUSR\

7KLY FODVVLILFDWLRQ JURXSVY WKHZRUNVDFFRUGLQJWR WKH SUR

SRVHG VRIWZDUH DUWLIDFW )URP wlei/XéJlﬁ*b«\quﬂLFJ\WWVANW\HK@L\Y\W%GENWLRQ
ZHUH TXDOLILHG DV FFRUGLQJWR WKLV FODVVLILFDWLRQ

f6RIWZDUHIUDPHZRUNY JHQHUDO DQG UHXVDEOH SURSRVDOV
XVHG WR VLPSOLI\DSSOLFDWLRQ GHYHORSPHQW DQG

¥f6SHFLILF SURWRW\SHVY VROXWLRQVIRUVSHFLDO SXUSRVHV 8VHG
IRUYDOLGDWLRQV RUDV FDVH VWXGLHVY WR VROYH LQGLYLGXDO
SUREOHPYV

,Q WKH XQLYHUVHRIDQDO\]HG VWXGLHV IRXU SDSHUV ZHUH FDWH
JRUL]JHG DV 6RIWZDUH )UDPHZRUNV $PRQJWKHVH $V7H5,&6
FRQVLVWV RI D IUDPHZRUN WKDW XVHV FRQFHSWV RI SURWRW\SLQJ
WKURXJK YLVXDO PRGHOLQJ PDNLQJIHDVLEOH WKH GHYHORSPHQW
RI $7 VROXWLRQV ZLWKRXW WKH QHHG IRUNQRZOHGJH RIDGYDQ
FHG GHYHORSPHQW WHFKQLTXHV RUHYHQ SURJUDPPLQJ ODQJXD
JHYVVPDQQ HWDTHLJO HW D@RQVLGHULQJ
WKH HYROXWLRQDU\ SURFHVV RI EXLOG L Q)L )R PRUNY U R KIS B® N 2RI WVR QDO LWL H
SURSRWHREHUWY HWEMIH5,&6 LV D YLVXDO SUR
JUDPPLQJWRRO VLQFHLW DOORZV W K} FD@HUHDWHIR® RFB B SGLRD WIRRQK/H 6/0 1
WKURXJK YLVXDO FRP SR QXHOAN R FR VBRHEMAL RMQHQ SDSHUV VHHN WR HQDEOH F
FRQILIXUDWLRQ VXLWH XVHG WR G HE HOLIRFHW O $7DEBVH. 6 VR DR QAL RIGRVR Y H U |
ZLWK $V7H5,&6 E\D VSHFLILF GLVDELOLW\ ZKHQ XVLQJ F|
,Q WXUQ WHKHIBYHEEHUIJHU BBQUGDWKBHVFULEH VROXWLRQV GHVLJQHG WR ZR
*1IRPR®FHG /RSH] HWIR@PHZRUNV D UHWROXWLRIQR| WKHP DUH DVVLVWLYH JDP
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