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2XWOLQH

Ɣ ,QWHUQHW�RI�7KLQJV�DQG�/RZ�3RZHU�:$1
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7KH�,QWHUQHW�RI�7KLQJV
IRU�WKH�6PDUW�:RUOG



/R5D�	�/R5D:$1
ƔƔ /R5D��/RQJ�5DQJH�� �5DGLR�PRGXODWLRQ

Ė 5DGLR�PRGXODWLRQ�SDWHQWHG�E\�6HPWHFK��6SUHDG�VSHFWUXP��
Ė /RQJ�5DQJH�������G%�PD[LPXP�OLQN�EXGJHW��XS�WR����NPV�/R6�
Ė /RZ�3RZHU�����P$�#�W[����G%P�
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í 7RSRORJLHV���SRLQW�WR�SRLQW��PHVK��VWDU

Ɣ /R5D:$1� �DUFKLWHFWXUH���HQFDSVXODWLRQ������
í 2SHQ�VSHFLILFDWLRQ��/R5D�$OOLDQFH�

Ė 3XEOLF�DQG�3ULYDWH�1HWZRUNV�	�5RDPLQJ
Ɣ 3XEOLF�QHWZRUNV���2UDQJH��2EMHFWQLRXV��%RX\JXHV�7HOHFRP�
Ɣ 3ULYDWH�QHWZRUNV���6PDUW�FLW\��,QGXVWULDO�,R7��PLQH��RLO�SODWIRUP�«���

VRYHUHLJQ�QZ��PLO���DLUSRUW����«
Ɣ 5RDPLQJ�KXE���$FWLOLW\



/RZ�3RZHU�DQG�/RQJ�5DQJH
:$1

([DPSOH��(OV\V�(/7���/R5D�HQGSRLQW�ZLWK�WHPSHUDWXUH�VHQVRU�

Ɣ %DWWHU\�OLIHWLPH�IURP���WR����\HDUV����WHPS��PVJ�KRXU�

KWWSV���ZZZ�HOV\V�VH�HQ�EDWWHU\�OLIH�FDOFXODWRU��



/RZ�3RZHU�DQG�/RQJ�5DQJH
:$1

([DPSOH��(OV\V�(/7���/R5D�HQGSRLQW�ZLWK�WHPSHUDWXUH�VHQVRU�
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/R5D:$1�SXEOLF�QHWZRUN�H[DPSOH
2UDQJH�/LYH2EMHFW��a�����RXWGRRU�%76�

SUREDEO\�6)���IRU�2UDQJH



/R5D:$1�FRPPXQLW\�QHWZRUN�H[DPSOH
7KH7KLQJ1HWZRUN��a������%76�ZRUOGZLGH�



7KH�,QWHUQHW�RI�,VRODWHG�7KLQJV

,R7�QHWZRUNV�FRYHU�RQO\�D�IHZ�SDUW�RI�WKH�(DUWK��2UEL�

'HVHUWV��RFHDQV��SROH�UHJLRQV��XQSRSXODWHG�DUHDV
DUH�³QRW´�FRQQHFWHG�WR�WKH�JOREDO�ZHE

,3(9�VFLHQWLILF�VWDWLRQV

)UHQFK�3RO\QHVLD�((=



6DW�,R7

Ɣ 3ULQFLSOH
Ė ³)DW´�VDWHOOLWH�FRQVWHOODWLRQ�UHOD\V�PHVVDJHV
IURP�WR�DORQH�JURXQG�REMHFWV�

Ɣ 6DWHOOLWH�,R7
Ė 6LQFH�PRUH�WKDQ����\HDUV
Ė 0HVVDJLQJ�VHUYLFHV��JHR�/RFDWLRQ�VHUYLFHV
Ė 7HUPLQDO�GUDZEDFN���FRVW��HQHUJ\��VXEVFULSWLRQ��YROXPH
Ė 2SHUDWRUV���,ULGLXP��(XWHOVDW��2UEFRPP��$UJRV��
,QPDUVDW��5RFN������



³1HZ�VSDFH´�	�&XEHVDWV

Ɣ $JLOH�DQG�³DIIRUWDEOH´�/(2�VDWHOOLWHV

&RVWV��)URP�����N¼�
IRU��8�WR���0¼�IRU�
��8

KWWSV���ZZZ�FXEHVDWVKRS�FRP�
KWWS���ZZZ�LVLVSDFH�QO��

https://www.cubesatshop.com/
http://www.isispace.nl


/RZ�3RZHU�*OREDO�$UHD�1HWZRUNV��/3*$1�

0RWLYDWLRQV

Ɣ $IIRUGDEOH�ORZ�SRZHU�DQG�PLQLDWXUL]HG�WHUPLQDOV
Ɣ ³$IIRUGDEOH´�FXEHVDWV�FRQVWHOODWLRQV
Ɣ $IIRUGDEOH�QHWZRUN�RI�JURXQG�VWDWLRQV
Ɣ 5HXVH�JURXQG��SXEOLF��SULYDWH��QHWZRUNV



7KH�7KLQJ6DW�SURMHFW

5HVHDUFK�YHKLFOH�IRU

�� 7HVWLQJ�/R5D�EDVHG�PRGXODWLRQ�IRU
Ɣ JURXQG�VWDWLRQ�ĸĺ�FXEHVDW�FRPPXQLFDWLRQV
Ɣ HQG�SRLQW�ĸĺ�FXEHVDW�FRPPXQLFDWLRQV
Ɣ FXEHVDW�ĸĺ�FXEHVDW�FRPPXQLFDWLRQV

���7HVWLQJ�DSSOLFDWLRQV�/3*$1
Ɣ GHOD\�WROHUDQW�QHWZRUNV�(3�ĸĺ�&6�ĸĺ�*6
Ɣ URDPLQJ�EHWZHHQ�JURXQG�QHWZRUNV
Ɣ PXOWL�ODWHUDWLRQ�RI�(3
Ɣ FORFN�GLVWULEXWLRQ
Ɣ WUDFN�DQG�PRQLWRU�³]RPELH´�RU�(R/�VDWHOOLWHV



7KLQJVDW
'HOD\�7ROHUDQW�1HWZRUN

QDQR�VDWHOOLWH�FRQVWHOODWLRQ�ZKLFK�UHOD\V�/R5D�PHVVDJHV�UHFHLYHG��
IURP�HQG�QRGHV�RQ�WKH�JURXQG

KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y �*�G�HN�374	W ��V�

�

�
�

https://www.youtube.com/watch?v=4G2d3ek7PTQ&t=67s


9HU\�ORQJ�UDQJH�UDGLR�WHVWV
/R5D�LQ�WKH�1HDU�6SDFH
*RDO
Ɣ %HQFKPDUNLQJ�/R5D��PRGXODWLRQ�OLQN�PDUJLQ�DQG�GLVWDQFH

SHU�/R5D�UDGLR�SDUDPHWHUV��7[3RZHU��6)�DQG�%:��RQ�
VHYHUDO�,60�EDQGV������0+]������0+]������*+]�

+RZ
Ɣ (3V�LQWR�VRXQGLQJ�EDOORRQV��XS�WR�������PHWHUV�RI�DOWLWXGH�

'LVWDQFH�WR�YLVXDO�KRUL]RQ�LV�����NPV
'LVWDQFH�WR�UDGDU�KRUL]RQ�LV�����NPV

*: *:*:*: *:

)UHT������0+]
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UHSHDWHG�
IUDPHV



9HU\�ORQJ�UDQJH�UDGLR�H[SHULPHQWV

Ɣ ([SH����³/¶HQYRO�G¶$OEHUW´��0D\������
ż ��HQGSRLQWV������0+]�

Ŷ &68*

Ɣ ([SH����&1(6��6HSW������
ż ���HQGSRLQWV������0+]������0+]������*+]�

Ŷ &1(6�&68*��$16�,QQRYDWLRQ��6HPWHFK��2UDQJH

Ɣ ([SH����&1(6��$SULO������
ż ���HQGSRLQWV������0+]������0+]������*+]�

Ŷ &1(6��&68*��$16�,QQRYDWLRQ��6HPWHFK��2UDQJH��
$FWLOLW\



([SH����$SULO�����

UHF\FOHG�SRO\VW\UHQH�ILVK�ER[HV���GXFN�WDSH

53,���&RUHFHOO�6;����

670��:/������0+]

1XFOHR���//&&���0%HG

1XFOHR���6;��������*+]

/5�����HYDO�NLW



([SH����$SULO�������&1(6��$LUH�VXU�O¶$GRXU�

a���NP��OHJHQG�EHORZ�ULJKW�
%DOORRQ���
V�WUDFN�LQ�EOXH��PD[�DOWLWXGH���������PHWHUV�LQ�\HOORZ�
%DOORRQ���
V�WUDFN�LQ�F\DQ��PD[�DOWLWXGH���������PHWHUV�LQ�\HOORZ�
%DOORRQ���
V�WUDFN�LQ�SXUSOH��ZDLWLQJ�IRU�&1(6�*36�GDWD�
KWWSV���JULFDG�JLWODE�XQLY�JUHQREOH�DOSHV�IU�WKLQJVDW�SXEOLF���WUHH�PDVWHU�EDOORRQV



([SH����$SULO�����

KWWSV���JULFDG�JLWODE�XQLY�JUHQREOH�DOSHV�IU�WKLQJVDW�SXEOLF���WUHH�PDVWHU�EDOORRQV�

����NPV
6)���%:����7[��

����NPV
6)���%:����7[��

3(5������

$LUH�VXU�O¶$GRXU

2UDQJH�JZ
6ZLVVFRP�JZ
5HTXHD�JZ
8*$�JZ

https://gricad-gitlab.univ-grenoble-alpes.fr/thingsat/public/-/tree/master/balloons


1H[W�/R5D:$1�H[SHULPHQWV
IURP�VSDFH��/(2�����NPV�DOW��

6HSW������WR�$SULO�����



7KH�7KLQJ6DW�SURMHFW
RI�&68*

Ɣ ����DQG��*��/R5D�H[SHULPHQW�IURP�DQG�WRZDUGV�WKH�
FXEHVDW

Ɣ KHOLRV\QFKURQRXV�/(2�RUELW��/DXQFK�-XQH�����
LQ�WKH�FRPPHUFLDO�PLVVLRQ�6725.�6DW5HYROXWLRQ�

(QJLQHHULQJ�0RGHO )OLJKW�0RGHO



'HWDLOV�RI�WKH
7KLQJVDW�ERDUG�DQG�DQWHQQD

)OLJKW�0RGHO 'XDO�EDQG�DQWHQQD



2SHQ�WR�FROODERUDWLRQ�IRU�WHVWLQJ�
/R5D�LQ�WKH�VSDFH

5HVHDUFK�WHDPV

5DGLR�$PDWHXUV

7LQ\*6�YROXQWHHUV�FRPPXQLW\�KWWSV���WLQ\JV�FRP�VDWHOOLWH�7KLQJ6DW�

https://tinygs.com/satellite/ThingSat

