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Abstract: We design and develop an architecture to test mobile app in VR space. The system allows de-
velopers to use a real smartphone in VR and to test and evaluate their apps at the interested locations,
with various network environment. The system builds and reproduces the real world environment of 3D
space and real networks in the VR environment, using the existing 3D city models and our original Wi-Fi
database, which has been open for public and has collected more than 70K Wi-Fi RSSI samples at different
cities. These data have been used to estimate the 3D locations of Wi-Fi APs, which are useful to interpolate
RSSI samples using highly-reliable ray-trace simulation. Then our system enables to real-timely integrate
the screen of the VR user’s smartphone in the VR space. The user can operate the app via the VR view,
and test the usability and performance of the app in such an emulated environment.
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Fig. 1 Testing a smartphone application in VR.
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Fig. 4 AP locations and observation points.
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Fig. 6 System implementation.
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Fig. 7 A smartphone fixed onto the VR controller and tracked

in VR environment.
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Fig. 8 3D city models.
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Fig. 9 Moving forward by swinging controllers.
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Fig. 11 Experiments.
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Fig. 10 Observation points in Akihabara.
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Table 3 Hardware used in the experiment.

VR Device HTC Vive
PC RAM 16 GB
PC CPU Intel Xeon CPU E5-1607 v4@3.10 GHz
PC GPU NVIDIA Quadro M2000
Smartphone Nexus 5X

x4 BIEREE VR ZH LToOuKRY V- ADER
Table 4 Differences in resources consumption between the real

environment and VR space.

Real Environment | VR Environment

CPU Usage 53% 61%

Memory Usage 1815MB 1853 MB
Battery Consumption 34.1 mAh 35.2mAh
Wi-Fi Traffic (received) 22.15MB 22.89 MB
Wi-Fi Traffic (sent) 813.37 KB 923.63 KB
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Fig. 12 Measuring delay of the display.
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