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Nazev bakalarské prace:

Vyuziti knihoven pro rozsifenou realitu pro upozornéni na prekazky

Nazev bakalarskeé prace anglicky:

Using augmented reality libraries for obstacle alerts

Pokyny pro vypracovani:

1) Seznamte se s knihovnami pro rozSifenou realitu (AR). Vyberte ty, které poskytuji pokrocilé informace o scéné (napf.
informace o hloubce, sémantickou informaci, informace o plochach, ...).

2) Seznamte se s pfibuznymi pracemi (¢lanky, tutoridly, existujici aplikace) vyuzivajcimi tyto pokrocilé informace o scéné,
soustfedte se na pouzité algoritmy a vyuziti danych informaci.

3) Navrhnéte a implementujte aplikaci, ktera bude vyuzivat tyto pokrocilé informace pro varovani o mozném nebezpedi
pfi pohybu uzivatele (napf. pro nevidommé uzivatele).

4) Navrhnéte zpUsob testovani kvality rozpoznavani prekazek aplikaci a otestujte ji ve vybranych vnitfnich prostorach.
Mista pro testy pfedem konzultujte s vedoucim prace (napf. chodba s kvétinami, snizenym podhledem, schody, chodicimi
lidmi, ...). Aplikaci také otestujte s minimalné péti uzivateli ucelenym prichodem ¢asti budovy.

5) Dle testovani zhodnotte jak kvalitu rozpoznani konkrétnich typu prekazek, tak akceptovatelnost aplikace testovou
skupinou.
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QbpyiH2ZMQK- B/2€EHMYy b?Q/MwK b "2€EHMwK bpyi2KX

AMi2" FiBpBi b T Qbii2/QK @ AMi2"  F+2 D2 FHQIQPE T'Q TQMQu2]
TMMF+2 mKQ"SmD2 m"Bp i2HB BMi2" ;Qp i b 2EHMwWK T Qbit2/QK



#VHQ bQmIi€biQ /B;Bi€EHMQ?Q bpyi X S'Q iviQ 9i2Hv DbQm TQm Bi
MHQ+?- M2#Q ?HQM#FQpPpE€ BM7Q K +2 b2 b+aMvX

h*p HwW UT2 ' bBbi2MiV Q#b ? @ LYFi2 0 FMB?QpMvV TQbFVIimDQ 7mMF
iYMQ Q#b ?m M m i2MQm HQF +BX hQiQ mKQ"3mD2 mKQbiBi pB im
XMQpm D2 TQM Qi xQ# xBi M bi2DMOK KQbiyX _ #2x K "F2 i imi(
U2 Q FQM+2Ti2K FQi2p @ pB ' im€HMQ+? Q#D2Fii Fi2 a DbQm /2}MQ
D2?Q QFQHQX

B cevaizAi-Ai'+0 j1aad v
w/2 D2 Tu2?H2/ pv# Mw+? FMB?Qp2M T°Q _X EMB?QpMv #VvHv pv#C

Q b+0MYy Fi2 0 DbQm b+?QTM0 TQbFViMQmi pwpQD€iB- DbQm b?°
FOBiG'B Xx?Q/MQ+2MQ T iiQ BKTH2K2Mi +2 ij+?2iQ TmMMF+QX AM7Q "}

SUQbimTF K IMm#Q/i @ LYyFi2 0 FMB?QpMv mKQ"3mDQ TuQbimT F
M2MG aG J H;Q BiK2K- D2 KQ™ MU ?QT FK MmMEHMY xT™ +Qp iX
AM7Q K +2 Q TQp +?2m @ .2i2F+2 TQp +?i B/2MiB}FmD2 "QpBMv U~
M2#Q HB#QpQHMOV p T Qbit2/QX hiQ TmMF+2 b2 pvm Qp€ T ' Q mt
D2Fii M2#Q K TQpEMQ 2€HMw+? "Qxp "2MQX LYyFi2'0 FMB?QpMv
UK2b?V M KQbiQ D2/MQ/m+?2w+? "QpBM- +Q" mKQ"SmD2 pv Q Tu2
“FwK T Qbiti2/QKX
_QOXTQXMEMQ Q#D2FiifQ#H biQ @ hQiQ F'Bid ' BmK pvD /UmD2 b+?Q"
MOU2/2K /123}MQp Mw Q#D2Fi M2#Q Q#H bi- TQIiODBTQmM Qi F/ H Q
SHQM#FQplU pMQKEMQ @ P/? /| 7HQmM#FV(RyY) KyuQ px/€H2MQDbi K2X
Q#D2FivX EMB?QpMv pvm™Qp DQ 'ixMOi2+?MBFv-D FQD2bi2°2Q pl
@7 QK@KQiIBQM- F TQbFVIiQPEMQ ?HQM#FQpw+? / i T°'Q F “/w TBt
TMMF+2 mKQ"SmD2 Tu2bMQm /2i2F+B TU2F€"2F- M FHE€/€EMQ b QFt
B IimEHMQ+? T pFiX
a2K MiBF b+0Mv @ a2K MiB+F(0 +?€T€EMQ F i2;Q ' BxmD2 T pFv T 'Q
TOQXMEMQ biQHmM- "B/H2 M2#Q x/BVX h iQ b+?QTMQbi D2 Q#xXxpHE€ iy
D2 TQiu2# FH bB}F +2 Q#D2Fii M2#Q pv?W#EMQ b2 TU2F€"FE€K- D |
MQ mM™Bp i2H2 b TQbiB"2MQK x° FmX
J2b?BM; @ C2/M x M2DM€ QIMYyD Q+? b+?QTMQbiQ mKQ"3mD2 FQ
TQXxB+2 x UQx2MQ pvipQuUuBiIi KUQ"Fm ;2QK2i'B2 b+dMvX 02 pvbQF
M2D/2i BHMyD Q "Qx?° MQ D FBMi2  ;Qp ib 2EHMwWK T Qbit2/QK>

SQTbh€MvV DbQm B FMB?QpMv- Fi2 0 M2BKTH2K2MimDQ iviQ 7TmMF+2-
i2MiMQ?Q Q#b ?m- Fi2 w Ki"2 "ixMwKB xTibQ#v iviQ BKTH2K2Mi +2 N
D2 Ti2?H2/ /QbimTMQbiB 7TmMF+Q p 2+? xKQMyMw+? FMB?2Qp2MX
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_*Q 2(RR)- pvpBMmiw bTQH2IMQbiQ :QQ;H2-D2 b / M£€bi"QDi T°Q |
M p "2M€ bT2+BEHMY T°Q KQ#BHMQ _ THBF +2X SQ/TQ " mD2 M/C
M2#Q pv Q BPa x 0Qx2MQ Q/ p2°'x2 RRX a2xM K p 2+?2 TQ/TQ Qp |
+?2€XQ M r2#Qpd bi €M+2(Rk)X 02 pwpQDB D2 B pvH2T 2MQ "Q#mbiM
Fi2 0 KE x DBbiBi THvMmHw #y? B TUB F €iFQ/Q#0K x F'viQ F K2 vX
_*Q'2 D2 ipQ'# BMi2 FiBpMQ+? _ X€"BiFi pvm™Qp DQ+Q+? 7TmMF
TQ?2v#m-TQ+?2QT2MQ T Qbit2/Q Q/? / bpyiH (Rj)X owpQD€UB T +m
T Qbit2/MB+ipQK IMBivM2#Q M/ 'QB/aim/BQpD xv+Q+?D FQC p - |
pRD T Q M/"QB/-x iQK+Q pwpQD T QBPaD2x DB iyMTQKQ+Q D xv



_*Q 2 D2 F/BbTQxB+B x/ 'K /QFv "Qxb€?H0 /QFmMK2Mi +B D2 TuQ
M “ixMw+? 9°QpMQ+?X

B e e évY:  TfY %A 1T 1

_EBi(R9) D2 7° K2rQ'F T°'Q 'Qx Qui2MQm 2 HBim Q/ bTQH2iMQbiB
X UQx2MQ b p2'xQ BPa RR M2#Q MQpyD QX SQ/TQ mD2 x iQx2MQ B
N MQpyD QKB T 'Q QTiBK HBx +Bpvm "Qp€/2i HMQ xM HQbiB Q ? °
b _2 HBIiVEBIi(R8) TQbFvimD2 pvbQFQm 9°Qp23 SAT Qpvip€u2MQ "2
_EBi pyMBFE€ 7TmMF+2KB- D FQ D2 bH2/QpEMQ Q#HBI2Di- /2i2F+2 -
m Bp i2Hi- x iQK+Q _2 HBIiVEBI TUB/€p€ 7QiQ 2 HBbiB+F0 pvF 2bHQ|
pvH2T 2MQ THBF +QX owpQD€iB T° +mDQ b _EBi2K T ' Qbitu2/MB+]
D xv+Q+? arB7i M2#Q P#D2+iBp2@*X _EBiD2x/ 'K - H2D2 QK2x2M |
TTH2- +Q" x MyD IBMQ FHQIQpw x€FH / T°Q _ THBF +2 M BPaX

B ééi Y#OO1°% 1 Ol

_6QmM/ iBQM(Re)- pvpBMmiw bTQH2iIMQbiQ IMBiv h2+?MQHQ;B2b-
D2/MQiMw pwpQD T°Q "ixMO _ TH i7Q Kv-D FQ DbQm _EBi UBPaV
I"Bp i2HO iQ?QiQ 7 K2rQ Fm KQ?Qm pvip€i2i KmHIBTH i7Q KMQ _
F TQF QIBHWK 7TmMF+QK iy+?2iQ M iBpMQ+? a.EX _ 6QmM/ iBQM TC
[2i12F+2 THQ+?- bH2/QpEMQ TQ?v#m- T €+2 b ;2Q; }+FQm TQHQ?Qr
T QTQD2M b IMBiv- +Q" xM K2M€ T Q; KQpEMQp*O TQmM 'BiQ Qxbg€
2/BiQ° mX _ 6QmM/ iBQM D2 x/ 'K - H2 7TmMF+BQM HBim D2/MQiHB
TUQbimT F pH biMQbi2K M iBpMQ+? a.E b+?QTMQbi T +Qp i b MBKE
Q#XpHE # M Bi2IMw T°Q pwpQDE€i2- Fi2iQ +?2iyDQ m 2iuBiil b ME€FH
M TUQIl "ixMwKB TH i7Q K KBX

B 66 iC %Il —]a%i %A VA%I«OAE 4 j< —~%i¢c+x am

GB;?ib?BT(Rd)- pvpBMmiw bTQH2IMQbiQ LB MiB+-D2 KmHiIBTH i7Q"
pPQD b /i x2K M ;2Q°272'2M+Qp MO _ x€"BiFvX C2 FQKT iB#BHM
X UQXx2MQKB x KyimD2 b2 M T QTQD2MQ _bBMi2°  F+Qp 2€HMOK
D FQD2KTQpEMQ BMi2 ' Ba'i bpyiQpy Qxb€?HO _ x€"BiFvX GB;?i
pIMBivX SH i7Q K 7mM;mD2 M x€FH /y +2MQp0?Q KQ/2Hm b pQ+2 9
TmMMF+2 DbQmx/ 'K - H2 TQF'QIBHO 7mMF+2 D FQoSaUoBbm H SQb
bimTMOp T'OKBQpw+? 9 QpMQ+?2X hQ mKQ"SmD2 pwpQDE€UiK T m™"MC(
M€FH /vX

B é6é1TB j*Yi%A 1T cOOAA'1IBYc:m

JBt2/ 2 HBivhQQHFBIiI(R3) UJ hEV Q/bTQH2IMQbiBJIJB+ QbQ7iD2 C
i2Mw Tu2/2p QK T°Q bKQ 2MQm "2 HBim UJ_VX SQ/TQ " mD2 pwpQD
>QHQG2Mb [/ H QJBt2/ _2 HBiv ?2 /b2iv- bi2DMy D FQ TH i7Q Kv D
b TQ/TQ ' Qm PT2Ms_X hQQHFBi xD2/MQ/m mD2 T Q+2b ipQ '#v THB
IA FQKTQM2Mi€K TQF QIBHWK b+?QTMQbi2K T'QbiQ Qpd BMi2 > F+
T Qbiti2/MB+ipQK IMBivX C FQ QT2M@bQm +2 T'QD2Fi D2 J_hE x/ 'K
bFvimD2 ~2tB#BHBIim T Qbitu2/FvT QipQ #mJ_ THBF +QXIKQ"SmD
Q#b ?m b pvm™BiQK TH i7Q Kv xm'2 aT iB H M+?Q bX

B ¢ 6 i, EEjac%A

AKK2'b H(RN) D2 a.E T'Q K TQpEMQ HQF HBx +B M p "2Md T'Q Q.
T itQ+Q bTQH2IMQbiB >2t ;:QM "X SQ/TQ mD2 x iQx2MQ TQ/TQ/Qy



MKQ"SmD2 m™"Bp i2HIK K TQp i Qxb€?HO T Qbil2/Q pvip€u2i T2 xk
bTQD2MO b FQMF GiMQKB KQbivX owpQD€iUB KQ?Qm BKTQ iQp i ipQ
HQF HBx +B T°Q mKQbiyMQ _ Q#b ?mX AKK2'b HTQ/TQ mD2 pwpQI
a.ET'QFQMF GIiMQ TH i7Q KvX >H pMQK D xVF2K T Q pwpQD D2 *OX
#EXB +2MQpl?Q KQ/2HmM b #2xTH iMQmM 9°QpMQ T Q x€FH /MQ T QD2
M #Qx2DQ+QKB TQF ' QIBHO 7TmMF+2-D FQ D2 "Qx QuU2M0O K TQPEMQ

B ¢ 6 6x6«0a %

om7Q'B 1M;BM2 D2 pvpQD2Mw bTQH2IMQbiQ Sh*X C2iQ B 'Q+2TQnm
TQ MDQ+Q 'ixM€ x 1Qx2MQ b QT2 IMQKB bvbiaGKv M/ QB/- BPa (qF
"mi2Mw+? x IQx2MQ b2 M +?2€xQ M r2#m(ky)X J2xB D2DQ FHQIQpd
Q#  xi- Q#D2Fii bH2/QpEMQ THQ+?2X om7Q B b2 #y"My TQmM "QpE T
+Q" x DB #mD2 FQKT iB#BHBim b T ' Q;  KQp +QKB D xvFv- D FQ DbC
pH biMQbiQ D2i Fxp MEom7Q B 6mbBQM(kR)- Fi2 € /2i2FmD2 TiuQic
MKQ"3mD2i FTQm BiQ D2DB+? 7TmMF+QX SH i7Q'K 7mM;mD2 M x
#2XxTH iMQm p2°xQ b pQ/QxM F2K T ' Q i2biQpeEMQ T Q72bBQME€HMQ
TQM"BiQb/ H QKB 7mMF+2KB-D FQ D2 +HQmM/Qp€ /2i2F+2 TQF QI

. é‘é‘ﬁ]]%oa'é%o—!Oi]a%o—iQ

aM T/° ; QM aT +2b D2 TH i7Q° K T'Q Qx Qi2MQm pB im€HMQ "2 HE
+QKK- Fi2 € b2 x Kyimb2 M pwpQD T QbiQ Qpw+? THBF +Q T ' Q
aM T/° ;QM aT +2b TQbFvimD2 m™Bp i2HIiK TuQbimT F 7TmMF+QK- D F
T QbiQ Qpld K TQpEMQ "QXTQXMEPEMQ THQ+?- +Q" mMKQ"SmD2 ipQ
pw+? _ THBF +QX owpQD€UB KQ?Qm T +Qp i b iQKiQ M€bi QD2K T
T QIMBivM2#Q IM'2 H1M;BM2(kk)X Zm H+QKK M #QxQ 'ixMQ Q/0 +.
HQbiIBM TQili2#€+? pwpQD€ii-Q/Xx€FH /IMQHB+2MIMQ 9 'QpMYy ~TQ
TQ/TQ m pwpQD2 TuQbimTF 2tFHmMXxBpMQK 7TmMF+ QKX

B ¢ & 0v0al ISIT«o6lA—Ta0ac%l —+ Al 20 jlI

C% - 6AR%E @PMEMQ 7TMMF+Q FMB?Qp2Mfa.EX AM7Q K +2 #VHv XQbF€Mv x



B i vag-6 icaas—;
hiQ b2F+2 b2 pyMmD2 IHEMFiK- imiQ'BEHIK THBF +QK pvm~Qp D
BM7Q 'K +2 DBKB TQbFviQp MaX
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0 ' Q+2 kyRd bTQH2IMQbi AF2 pv/ H THBF +B AF2 SH +2(9)- Fi2 €
pBxm HBxQp i ME#Vi2F p D2DB+? /QKQp2+?2X 0o "Q+2 kyk8 D2 i iQ 7m
bQmi€bi THBF +2 AF2 T'Q x iQx2MQ BPa p2'x2 RR pv QX hiQ T
TQKQ+Q _EBi pvx/pB?mD2 D2?Q Ti2bMQbiX E'QFVv T'Q TQm BiQ
MEDH2/QpMYy X

NDBbiyi2 b2- "2 QT2 IMQ bvbiGK p 2?Q x tQx2MQ D2 BPa RRX
L. BMbi HmDi2 THBF +B AE1 SG *1 x/ 'K x TTH2 TT aiQ 2X
“aF2MmDi2 TQ/H ?2m p KQbiMQbiBX

MSTQ?HQ"2Di2 b2xM KT Q/mFii /IQbimTMw+? p THBF +BX
MoVH#E2TI2 T'Q/mFi Fi2 w +?2+2i2 mKQbiBiX

SQbm3i2 T'Q/MFiM TQ" /Qp MG KQbiQ-D2iQi FD2/MQ/m+?a5

WiQ?QiQ T'Q+2bm D2 KQ MO TQTb i TQm BiQ b+?QTMQbiB /2i2F+2 ]
TU2biQ "2 THBF +2 M2MQ p2i2DMy /QFmMK2MiQp MEX SQm Qp€ xEFH
F+B b /2i2FQp MQm THQ+?2Qm-i2/vp "2MQ T T bFm TQm BiQ i 272
TQ/H ?2v b2 /2i2FmMD2 THQ+? - Fi2'€D2TQm"Bi D FQ xEFH / T Q 7mN
b2 j. KQ/2H pv# M0?Q pw Q#Fm p "2€HMQ p2HBFQbiB pvipQiQ p2 pB
TFKi"2i2MiQ KQ/2HM Q#' xQp+2Ti2bQmp iM TQxB+2-Fi2 ab2M
"QpBMyX h iQ THBF +2 BMbTB ' Qp H "QxpQD/ H Q+? T'Q BMi2 B0 G

-34S jAé a+ ' 22Mb?Qi MFEXFv pvm™BiQ AE1 TH +2X Su2px iQ x (9)X

B 6 1 6]CE%IT A% % Bict 1< —xl¢cx 2

.QFmMK2Mi +2 GB;?ib?BTa.ET QIMBiv Q#b ?mD2 M€pQ/vM TQmM "BiQ
?HQmM#Fv b2K MiB+FQm b2;K2Mi +B(kj)X hviQ M€pQ/v TQTBbmDQ -
IMBiv T"QD2Fim FQKTQM2Miv TQiu2#M0 F D2DB+? TQm ™ BiQX P#Y
TQM BIiQ AT Q M Hwxm Q# xmX GB;?ib?BT Q#b ?mD2 IMBiv FQKTC
K2i'B+FO bQiy(k9) x TQmM™BiQ ?HQM#FQpi?Q pMQKEMQ- F/v pvipQUu:
T QUQx2MQ BMi2" F+2 b m"Bp i2H2KX LB MiB+ T°Q ?HQmM#FQpl pMC
H;Q ' BiKv M x UQx2MQ pv# p2M€+? GB. _2K mKQ"SmD2 pv Q Tu2b
Q#b ?mD2 KQ/2H bi"QDQpi?Q mi2MQ- Fi2'w D2 b+?2QT2M x Q#  xm
(k8)X



1-48 (A& BUQFH / b2K MiB+F0 b2;:K2Mi +2X E “/OKm TBt2Hm D2 TUBU x2M
MQbiMQ ?Q/MQi m imDQ+Q D2?2Q TiQbHmM MQbi FD2/M0 x /2}MQp Mw+? b
px iQ x (kj)X

I-aS (Aé BUQFH / KUQ "Fv pvipQu2M(O x 2HQmM#FQpd KATVX IFEXF /QbimT

B 611 C% -%—; a0EO—1 ,EE{ac%A

AKK2'b H mMKQ"3mD2 M pB; +B U iQK B /2i2F+B bi iB+Fw+? TU2F€ 2]
FQMbi mF+Q Q#H biB- D2DQK X "QpMEMQKX h2MiQ M€pQ/ TQTBbmD
F +2 AKK2'b HJ TT2 (ke)- M€bH2/Mw BKTQ i pvipQi2MQ M pB; iM

C2 /2KQMbi Qpe€M ?H pMQ 9i2H pwpQD2 AKK2'b H- Fi2'wK D2 M pB
T Qbii2/Q+?X

Z2iiTb,ffHB;?2ib?BTX/2pf/Q+bf “/Ff72 im 2bfK2b?BM;f



145 (A& W+ 22Mb?Qi x K TQp +Q THBF%2X .QbimTMw M

148 (A& &+ 22Mb?Qi x MEPQ/m (kd)X

8 2iiTh,ff TTbX TTH2X+QKfmbf TTfBKK2'b H@K TT2 fB/R9eeeydNye\TH i7Q K4BT?Q
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