ProGesAR: Mobile AR Prototyping for Proxemic and Gestural
Interactions with Real-world loT Enhanced Spaces
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Figure 1: ProGesAR is a mobile AR prototyping tool (a), allowing a designer to easily and quickly prototype proxemic and
gestural interactions of a test subject in a real environment from a designer’s perspective, even without the presence of the test
subject during the authoring process. The prototyped interactions can be examined from either a potential user’s view (b)(d)
or a designer’s view (c)(e). In this example, when a test subject approaches the desk, a location-independent event (indicated
by the square on the ground) is triggered to show a light brightening effect; when the test subject sits down on the chair and
faces forward, a location-dependent event (indicated by the circle on the ground) is triggered to show a shaking effect of a

wind asset. See the accompanying video for the demo.
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Figure 2: ProGesAR supports both first-person view testing
(a) and third-person view testing (b). (a) In the first-person
view testing, the designer acts as a test subject and performs
interactions to trigger designed effects. The designer can
also invite another user to test from the first-person view. (b)
In the third-person view testing, the designer views another
test subject performing designer-specified interactions to
trigger effects by entering the AR view. (c)-(h) illustrate
several intended uses of ProGesAR by various types of tar-
get users: (c) IoT designers: design and test proxemic and
gestural relationships between potential users and IoT ob-
jects/devices; (d) spatial interaction designers: explore hu-
man factors (e.g., distance to smart objects) in smart space
interaction design; (e) urban planners: validate the infras-
tructure setups and layouts in public scenes for special pop-
ulation; (f) game designers: test and demonstrate appropri-
ate gestures for designing motion sensing games; (g) stage
designers: depict dynamically changed states of actors and
test the intended stage effects; (h) event planners: test and
save the intended event effects for further setups.
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2.2 Prototyping Proxemic Interactions
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Table 1: The differences between ProGesAR and several closely related prototyping tools. The “Context” column refers to the
design context, where “Real-world space” means that the designed results are for the interactions happening in the physical
environments, while “AR space” means the designed results are to be interacted in AR scenes. “Declarative” in the “Author-
ing” column refers to setting up event triggers interactively. “Playback” in the “Testing” column refers to playing videos or

animations.
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() m() & wm no() s w ()G sur
Figure 3: Four types of spatial-related events supported by
our system. (a) Location: occurs when a user comes into a
certain spot, as indicated by the circle. (b) Orientation: oc-
curs when a user faces a certain direction. (c) Distance: oc-
curs when the distance between a user and a certain asset is
below or above a certain threshold. (d) Gesture: occurs when
a user performs a certain gesture.
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Figure 4: The workflow of ProGesAR. (a) Add a bulb asset to the scene and assign an “Appear” effect to it. (b) Create a
square proxy for a location-independent event. (c) Create a Distance event represented by the square proxy. (d) Create a
Location+Orientation+Sit event represented by a circle proxy. (e) Associate the “Brighten” effect of the bulb asset to the Lo-
cation+Orientation+Sit event. (f) Test and view the result from the first-person view. (g) Test and view the result from the

third-person view.
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Figure 5: (a) The target scene in the training session: when a
test subject approaches the wall, a video appears; when sit-
ting down on the chair, the video plays; when pointing out,
the video stops playing. (b) User prototyping process in the
open-ended study. (c) Mean scores of SUS in a 5-point scale.
Please refer to the supplementary materials for the detailed
SUS questions.
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Figure 6: A gallery of open-ended prototyping results produced by the eight users of our system. Please refer to the accompa-
nying video for the dynamic effects, and additional results. Table 2 gives the detailed description of each result.

Table 2: Descriptions of the open-ended prototyping results (see Figure 6). The “L”, “0”, “D”, and “G” in the “Event Type”
column refer to location, orientation, distance, and gesture, respectively.
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