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This dissertation presents the design and evaluation of several user interfaces used for guiding a human
through a task with Augmented Reality (AR) techniques. I explore AR interfaces for guiding information
used in scenarios of learning and working, i.e. in a museum and packing task, respectively. These
interfaces were analyzed in both objective and subjective terms, including task completion time, task
performance, memory performance, and user preference

In the first part of this dissertation, I explore pointing interfaces used in AR information guidance of
a large piece of artwork in a museum. An Embodied Conversational Agent (ECA) is included in the system
implementation as a virtual guide, which is expected to positively impact user preference for the
system. I also evaluated three pointing interfaces for the virtual guide. The results revealed that a
line laser interface can help users find the position of related information the fastest while its
obstructiveness was not much of a concern. There is also a trend that the fewer attempts taken by the
user for seeking out an area of the content (the interface exactly points out a position), the less
information that is recognized by the user.

In the second part of this dissertation, I explore positioning and movement interfaces for the virtual
guide.

For a large—scale artwork, the distance from one position in the artwork to another is large, which
means the virtual guide needs longer to reach its destination. Therefore, I propose the addition of a
teleportation interface, which would decrease the time necessary for the guide to move and consequently
the waiting time of the user when compared to the normal flying interface. I also take the virtual
guide’ s position into consideration because when the virtual guide is outside of the artwork area, it
can be out of the sight of the user, which leads to the question of how the user prefers the virtual
guide to be in the environment.

Results from a user study indicated that the flying interface has a positive rating relative to the
teleportation interface because it is easy for the eyes to track. Although the teleportation interface
helps reduce guiding time, its disappearing and reappearing characteristic makes the user feel
uncomfortable with the guide. Regarding the virtual guide positioning, both inside and outside
positioning interfaces were preferred roughly equally by the users.

In the third part of this dissertation, I investigate the effect of the presence of an ECA virtual
guide. The study was designed to test the effect of an ECA as a virtual guide in combination with five
different guiding interfaces: audio, arrow, circle, arrow—move, and circle-move. Results of the
evaluation suggested that having the virtual guide with any guiding interface can significantly increase
either attractiveness, stimulation, or novelty for the guiding system.

In the forth part of this dissertation, I propose AR interfaces for a workplace scenario. For this
purpose, I built an automatic solution suggestion system and solution indication interfaces to assist
with object packing tasks. Evaluation results showed that a system with both rotation and movement
indications can significantly reduce time and hand movements in packing tasks compared to packing
without such support

However, there is a trade—off between these two interfaces in that the rotation type helps users
complete a task faster, while the movement type is easier to understand and follow.

This dissertation concludes with a summary of findings and directions for future improvement of AR
visualization, which contributes to related design guidelines in the field of human computer
interaction
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AR TIE, JEEBRE (AR) A2 L= Z 27 @ U CA~DEREERT H-OIBHENE A
B 72— ADFEFEFMIC OV TH E TV 5. BRI, FEXBRBIOEEXEOY TV A THASNDAR
AV ET2— AL LTCEWNEITA RERAI AT V2 MR F U T HZRATH2EMELTHON TS, b0y
FUFATOARAS V' # 7 = — A%, ZAV5ETHRH, sCBOFEME, FIREICKT2EMEREEAWT, FEH
BLOEBNRFETHITTEN TS, RigLOEBERRRIL, ROUSTHD.

BE—ORRIE, EWNHEECRRINTVDOIRERBEEDOARER T A X ATHERINLIRA T 4 v T A
27 2 —ADFMTHL. ZOMETITIARIZE HRFE=—Y = (ECA- Embodied Conversational Agent) % {548
HARELTHA L VAV AT A EIZFEEL TS, ECAN, REOFEBSEHRT LA V¥ 7 = — A&7
L7-#ER, ECANMGIRE EOFEE RA~OMDEERRT D, L —VRFEEZRIH LSGAEN, B CERRE L
DIFHIENTEDZLE, PREERICIVMEEELTND.

% ORI, ECAOARZERINTORER L NZDOBEI FEICET2MATHD. GIRIEN2A— MLE#B X
580 RREBEOLE, MEAINOHLERBRNLHIOEFERRE TORMIREIRIGENDHDH. O,
ECARKRENDOH 5% HRPOHIOFR RICEET IRICIRREND T = A—va VERICOWTRFAZB 2o
TWo. BEICE, ECABRRENAZ EMMICETT 5, —EREOIMNIECAREE) LGB ) 742 BT 5,
ECAZ RRIMICBE SE 3 S FIEDOUBFMM 21T/ > TV, ZORE, ZNEFNOFIEORENRELNE Y,
INSDFEZANDLEOHA RIA 2R LTS,

FEZOET, ECAOFIENFIATICE 2 5. 08N BICEHT oMETHS. ZoETIE, &, KA,
M, REIOBS®), MOBH), OS5 0ORRDGEOFERNREETRT H1DDA L F 72— XA LECAZMAG DY
T, ECADTFENHIAFEIZ G2 5 DM e B2 EMEE2 VTRl L TV 5. fHMEORKER, COERA V27 <
—2E WA TYH, ECAZMA G LR IZGAEICHAE O A7 JTxd 2 BEMN e MiE R\ L35 2 L 2R
LTW5. Zhix, ECAZHWEGEIL, FRICHTHAFMHEOERELEODLZLNFARTHDL I LEZRBLT
AV

FEUOKEL, (EELFT VS TOARS V¥ 7 =2—ADFHMETH S, BRI, EHRoMKEREDT D3y
XU T BRI BT DIODARS VX 7 = — ADFF LT A2 FM L T D, FHORER, O G o RS
LBEEAREAVWTHRT 54 L 2 72— A& A T2V AT L0, HERFIELHB LT, ¥ A7 52 THRE L EE
FHOBE ZKBICHB TES L2 RLTRY, BEFEOAERRIFENA TN S.

INDOMEE, EEARFEHERSGEROREES T OEBESFHETHREINLTND.

PLED X5, RmCIEA % S DICFIE ST & W5 S 5 R BLE IR ORI EE 2 il R & 2T 725 &
LT, BHAFOERBIIEGTHEIADREN. LoT, AWM+t (FHRAT) ORI E LTRED ®
LDHDLEREOD.
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