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1 Backgrounds and purposes

Cyberforest Project (CF) installs unmanned microphones and cameras throughout nine sites in Japan,
and CF provides environmental live-sounds captured by microphones and live landscape photographs cap-
tured by cameras (hereafter, these sounds and photographs are cited as sensory information). In addition
to that, those sounds are recorded and those photographs are archived. These systems enable to provide
realtime sensory information from multiple-sites. We perceive these sounds using our auditions, and these
photographs our visions. Sensory information delivered by CF, however, are incomprehensible for users or
their usability is low; it is because (1) of the lack of orientational information of sounds or the limitation in
perceiving low-frequency (LF) body-sonic range sounds, that present an animal’s living signs, its direction,
range, and activities; (2) of requiring an effort to select a photograph which a user want, from 4320 pho-
tographs a day a camera; (3) of difficulty of grasping changes of photographs of multiple-sites at a glance.
This study aims to resolve the issue (1) by creating the pallesthetic device “Mori-Touch,” and issues (2), (3)
by implementing the “Cyberforest Map,” the software works over iPads. This study clarifies the effectivity

of these user interfaces (Uls) as methods for intuitive perceptions of CF multiple-sites sensory information.

2 Data and methods

This study utilised CF sensory information. A stream of environmental sounds were captured in two
channels stereo using two microphones, sampled in 44.1 kHz, quantised in 16 bits, and encoded into mp3
compressed audio format with 192 kbps constant bit rate mode. Photographs were taken in each 20 seconds
with 1280 pixels X 960 pixels or 640 pixels x 480 pixels in resolution. LF sounds such as sounds of
drummings of a copper pheasant (CP; Syrmaticus soemmerringii) were transduced to vibrations using the
pallesthetic device “Techtile.” Photographs were converted to mp4 time-lapse movies. Furthermore, the
luminance values of photographs were calculated, which enables to evaluate the brightness of a photograph
weighted to green accounting humans perception. Top 20 photographs of each three hours that have big

luminance difference from the previous picture are chosen from the movie for further manual observation.

3 Results(1): Vibrations from drummings of CP and storms

3.1 Experiment 1: One actuator sourced from one live-sound

A Techitile’s actuator was sourced by a live-sound, and the present author tried to experience a drumming
sound, but CP was absent at the listening hours, thus the present author did not experience it with live-sound.
3.2 Experiment 2: One actuator sourced from one recorded-sound

A Techitile’s actuator was sourced by a recorded-sound which contains drumming sounds of CP(s). This

system was exhibited to about 40 people in Goldsmiths College, University of London, on 29 Oct 2016, and



Figure 1: Mori-Touch Figure 2: Cyberforest Map

to about 20 people in Ecole supérieure d’art d’ Aix-en-Provence (ESA-Aix) on 2 Nov 2016. No participants

were claimed that presented drumming sounds were undetectable.

3.3 Experiment 3: Multiple actuator sourced from recorded-sounds of multiple-sites

To source seven actuators of Techtiles from seven recorded-sounds of seven different CF sites, the device
”Mori-Touch” (Figure 1) was developed. This device is also exhibited in the Goldsmiths and ESA-Aix.
The sounds presented contained wind-noises. Sounds of rain shower and of shock sounds that rain drops
hit the microphone. Almost 30 % of participants claimed that wind-noises were comprehensive, but no one

detected the shock sounds of rain drops.

4 Results(2): Automated image processing and time-lapse movies

The photo-sequence of the whole day of 25 Nov 2015 from the camera located in Fuji Iyashinomori
Woodland Study Center was specified for this experiment; this sequence included photographs of two deer
in fight. This sequence was processed automatically. As a result, two pictures of deer were selected; addi-
tionally, pictures of the dawn, dusk, and when sunlight reflected at the trunk of the tree.

The “Cyberforest Map” was created as a feasible UI to browse 11 time-lapse movies of eight different

sites (Figure 2). Users can browse changes in a day of eight CF sites in 45 second.

5 Considerations

Intuitive methods of dealing with CF sensory information were considered; a cognitive device using
pallesthesia and a software with playing 11 time-lapse movies simultaneously were developed; the time-
lapse movies are arranged corresponding to their geologycal topology in the software, , which enables a user
to compare movies of the CF sites. By implementing these two devices, being tested demonstratively, the

possibility of sharing of CF sensory data was suggested.
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