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GROUND STATION COVERAGE ISIS ANTENNA

The minimum an-
tenna elevation 

angle is 10  degree 
and according the 
STK software simula-
tion results, the QY-1 
CubeSat will pass over 
the BUAA ground 

station 3 times a day, 
of with the longest 
passing time can be 
6.26min and the aver-
age is 4.88min. In the 
next figure are three 
moths (13 May-13 
Aug, 2016). The next 

table show the prin-
cipals values for com-
munication between 

QY-1 CubeSat and 
ground station.

The VHF antenna have resonance in 178MHz but it 
also has resonance in UHF (see point 7) and is very 

well matched, with S11-parameter below -8dB (see 
points 5 and 6) for approximately 12.74MHz around 
the center frequency (it is narrowband, but remember 
that the required bandwidth is only 25kHz). The mis-
match loss (ML) within this band is only 0.75dB (the 
efficiency is e = 0.84). This is the reduction the mis-
match causes in the link margin, which is considered 
quite acceptable.
The UHF antenna have resonance in 387MHz and the 
results are not very good as compared to the VHF. The 
S11-parameter only went down to -4.1dB (see point 1), 
at the center and the mismatch loss within this band is 

only 2.2dB(with an efficiency of e = 0.6). On the other 
hand, it has become much more broadband, with a -4dB 
bandwidth of more than 29.8MHz (see points 2 and 3). 
That is not necessary for this application though. 

The BUAA ground station 
to communicate with the 

QY-1 CubeSat is localize in 
the Beihang University and 
the geographical coordinates 
are show in the next table. The 

figures was achieved in a sim-
ulation with Systems Tool Kit 
(STK) and is shows the Cov-

erage Intervals for three days 
(13-16 May, 2016). This kind of antenna select-

ed for QY-1 CubeSat is the 
Manufacturing ISIS and the 
principals characteristics are 
show in the next table. The UHF 
antenna, which has the shorter 

elements, must be folded first. 
The VHF antenna is folded on 
top of that. Since each element 
of the VHF antenna goes more 
than halfway around the satel-
lite, one of the elements must 

be folded on top of that on the 
other side. In the next figures 
we can see outside and inside 
(after and before of the deploy-
ment).

S-PARAMETER

The 3D result are shown 
in next the figure. The 

maximum gain is 3.34dB. 
The gains in 10 degree 
tracking elevation an-
gles are represented in the 
next table for the deployed 

pattern. In the figure are 
shown the polar graph of 
the antenna gain at na-
dir patn over ground sta-
tion. The ground station 
will communicate with the 
CubeSat in 1-2.

The 3D result are shown 
in the next figure. The 

maximum gain is 1.41dB. 
The gains in 10 degree 
tracking elevation an-
gles are represented in the 
next table for the deployed 
pattern. The other figure 
shown the polar graph of 
the antenna gain at nadir 
patn over ground station. 
The Ground Station will 
communicate with the 
CubeSat in 1-2.

UHF UPLINK MONOPOLE RESULT

UHF UPLINK MONOPOLE RESULT

The transceiver that was select is 
the manufacturing ISIS and its 
characteristics are show in the 
next table, has I2C communica-
tion capability to provide pow-
er switching to the receiver and 
transmitter independently. Once 
the radio is commanded to pow-
er on either the transmitter or 
receiver over the I2C communi-
cation, there is a digital universal 
asynchronous receiver transmit-
ter interface to send and receive 
data to and from the transceiver.

TRANSCEIVER

The BUAA VHF & UHF 
ground station has uti-
lized the Chinese cus-
tomized tracking soft-
ware and hardware. The 
BUAA ground Station 
will be used for receive te-
lemetry and mission data 
and send telecommand 
to QY-1 CubeSat, when 
it passes over the ground 
station. The performance 
speciation are provided in 
the next table.

GROUND STATION SPECIFICATIONS


