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Proposal of range measurement experiment using a
balloon
o0 e, BAR B, ALRH 2 (ISAS/JAXA)

Abstract— The authors are engaged in the research and the development of the surface exploration rover
system over the small solar system bodies. We developed a tiny rover system “MINERVA-II” for “Hayabusa
2” asteroid sample return mission. Thinking about the the future small body surface exploration beyond
“Hayabusa 2”, precise localization is important for rover navigation. That is why we have proposed an effec-
tive localization method using a radio assistance from the mother spacecraft. It uses the range measurement
between a surface rover and a mother spacecraft which has delivered the rover to the surface. In this paper,
we propose a balloon-based range measurement experiment using a tiny transponder which was developed

for MINERVA-II payload.
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Table 1 Specifications on communication modules

dimension child module 80 x 50 x 15 [mm]
parent module || 160 x 100 x 35 [mm)]
weight child module 81[g]
parent module || < 300[g]

multiple Access method | half duplex, TDMA (uplink:7[msec|/downlink:18[msec])

frequency uplink 920[MHz]
downlink 920[MHz]
radiant power uplink 1[W]
downlink 0.1[W]
modulation uplink BPSK
downlink BPSK + bitabi
data rate (effective rate) | uplink 15.625[kbps]
downlink 61.5[kbps]

* uplink: parent module — child modules

* downlink: child modules — parent module
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Fig.1 Experimental setup
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