
(J[P]P[`!�4HYJV�7VSV�HUK�4VYZL�JVKL

.\PKL�[OL�Z[\KLU[Z�PU�JYLH[PUN�WYVNYHTZ�[OH[�\ZL�[OL�YHKPV�JVTT\UPJH[PVU�ISVJRZ
[V�ZLUK�HUK�YLJLP]L�KH[H�IL[^LLU�[^V�TPJYV!IP[Z�

5V[LZ!

࡛ >OLU�\ZPUN�[OL�YHKPV�ISVJRZ��[OL�TPJYV!IP[�ZPT\SH[VY�^PSS�ZOV^�[^V�TPJYV!IP[Z
࡛ 0U�[OL�ZPT\SH[VY��H�YHKPV�[YHUZTPZZPVU�PJVU�^PSS�HWWLHY�PU�[OL�[VW�YPNO[�JVYULY�VM
[OL�TPJYV!IP[��;OL�PJVU�^PSS�SPNO[�\W�HZ�[OL�TPJYV!IP[�PZ�[YHUZTP[[PUN�KH[H�
࡛ 0U�[OL�ZPT\SH[VY��HSS�[OL�JVKL�PU�[OL�JVKPUN�^VYRZWHJL�Y\UZ�VU�IV[O�]PY[\HS
TPJYV!IP[Z��@V\�ZOV\SK�PUJS\KL�MVY�OV^�[V�ZLUK�KH[H�HZ�^LSS�HZ�^OH[�[V�KV�^OLU�P[
YLJLP]LZ�KH[H�

4HYJV�7VSV
:LUK�HUK�YLJLP]L�Z[YPUNZ�IL[^LLU�TPJYV!IP[Z��6U�I\[[VU�(�WYLZZLK��^L�^PSS�ZLUK�[OL
Z[YPUN�4HYJV�HUK�VU�I\[[VU�)�WYLZZLK�^L�^PSS�ZLUK�[OL�Z[YPUN�7VSV�

࡛ >OLU�JVTT\UPJH[PUN�IL[^LLU�TPJYV!IP[Z��P[�PZ�PTWVY[HU[�[OH[�[OL�TPJYV!IP[Z
PU]VS]LK�HYL�HSS�\ZPUN�[OL�ZHTL�NYV\W�0+��:V��[OL�ÄYZ[�[OPUN�^L�^PSS�KV�PZ�ZL[�[OL
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NYV\W�0+�U\TILY�
࡛ -YVT�[OL�9HKPV�TLU\��KYHN�H�ºYHKPV�ZL[�NYV\W»�ISVJR�[V�[OL�JVKPUN�^VYRZWHJL
HUK�WSHJL�[OL�ISVJR�PU[V�[OL�VU�Z[HY[�ISVJR�
࡛ 0U�[OL�ºYHKPV�ZL[�NYV\W�ISVJR»��SLH]L�[OL�KLMH\S[�]HS\L�VM���MVY�[OL�NYV\W�0+

࡛ +YHN���ºVU�I\[[VU�WYLZZLK»�ISVJRZ�[V�[OL�JVKPUN�^VYRZWHJL
࡛ 3LH]L�VUL�^P[O�[OL�KLMH\S[�]HS\L�(�HUK�JOHUNL�[OL�V[OLY�I\[[VU�[V�)
࡛ -YVT�[OL�9HKPV�;VVSIV_�KYH^LY��KYHN���ºYHKPV�ZLUK�Z[YPUN»�ISVJRZ�[V�[OL
JVKPUN�^VYRZWHJL
࡛ 7SHJL�VUL�ºYHKPV�ZLUK�Z[YPUN»�ISVJR�PU[V�[OL�ºVU�I\[[VU�(�WYLZZLK»�ISVJR��HUK
[OL�V[OLY»YHKPV�ZLUK�Z[YPUN»�ISVJR�PU[V�[OL�ºVU�I\[[VU�)�WYLZZLK»�ISVJR
࡛ 0U�[OL�ºVU�I\[[VU�(�WYLZZLK»�ISVJR��JOHUNL�[OL�KLMH\S[�LTW[`�Z[YPUN�]HS\L�VM
[OL�ºYHKPV�ZLUK�Z[YPUN»�ISVJR�[V�[OL�Z[YPUN�¸4HYJV¹
࡛ 0U�[OL�ºVU�I\[[VU�)�WYLZZLK»�ISVJR��JOHUNL�[OL�KLMH\S[�LTW[`�Z[YPUN�]HS\L�VM
[OL�ºYHKPV�ZLUK�Z[YPUN»�ISVJR�[V�[OL�Z[YPUN�¸7VSV¹

࡛ ;V�KPZWSH`�[OL�KH[H�ZLU[�IL[^LLU�[OL�TPJYV!IP[Z��KYHN�HU�ºVU�YHKPV�YLJLP]LK
YLJLP]LK:[YPUN»�ISVJR�[V�[OL�JVKPUN�^VYRZWHJL
࡛ -YVT�[OL�)HZPJ�;VVSIV_�KYH^LY��KYHN�H�ºZOV^�Z[YPUN»�ISVJR�PU[V�[OL�ºVU�YHKPV
YLJLP]LK�YLJLP]LK:[YPUN»�ISVJR

1radio¬set¬groXp

on¬start

	Marco 	radio¬send¬string

on¬bXtton A pressed

	Polo 	radio¬send¬string

on¬bXtton B pressed



࡛ -YVT�[OL�ºVU�YHKPV�YLJLP]LK�YLJLP]LK:[YPUN»�ISVJR��KYHN�[OL�ºYLJLP]LK:[YPUN»
]HYPHISL�ISVJR�PU[V�[OL�KLMH\S[�Z[YPUN�]HS\L�VM�¸/LSSV¹�PU�[OL�ºZOV^�Z[YPUN»�ISVJR

/LYL�PZ�[OL�JVTWSL[L�4HYJV�7VSV�WYVNYHT!

4VKZ
࡛ (KK�H�ºZOV^�SLKZ»�ISVJR�[V�[OL�ºVU�Z[HY[»�ISVJR��>L�JYLH[LK�HU�PTHNL�VM�[OL
PUP[PHSZ�47�
࡛ -YVT�[OL�4\ZPJ�;VVSIV_�KYH^LY��KYHN���ºWSH`�[VUL»�ISVJRZ�[V�[OL�JVKPUN
^VYRZWHJL��:LL�OHJR�`V\Y�OLHKWOVULZ���WYVQLJ[Z�OHJR�`V\Y�OLHKWOVULZ��MVY�OV^�[V
JVUULJ[�H�ZWLHRLY�VY�OLHKWOVULZ�[V�[OL�TPJYV!IP[�
࡛ +YHN�VUL�VM�[OL�ºWSH`�[VUL»�ISVJRZ�[V�[OL�ºVU�I\[[VU�(�WYLZZLK»�ISVJR��HUK�[OL
V[OLY�VUL�[V�[OL�ºVU�I\[[VU�)�WYLZZLK»�ISVJR�

	Marco 	radio¬send¬string

on¬bXtton A pressed

receiYedString

receiYedStringshoZ string

on¬radio¬receiYed

	Polo 	radio¬send¬string

on¬bXtton B pressed

1radio¬set¬groXp

on¬start



࡛ *OHUNL�[OL�KLMH\S[�]HS\L�PU�[OL�ºWSH`�[VUL»�ISVJR�[OH[�PZ�PUZPKL�[OL�ºVU�I\[[VU
(�WYLZZLK»�ISVJR�[V�[OL�]HS\L�3V^�*�

*VTWSL[L�4HYJV�7VSV�WYVNYHT�^P[O�TVKZ!

4VYZL�*VKL

	Marco 	

LoZ¬C 1 beatpla\ tone for

radio¬send¬string

on¬bXtton A pressed

receiYedString

receiYedStringshoZ string

on¬radio¬receiYed

	Polo 	

Middle¬C 1 beatpla\ tone for

radio¬send¬string

on¬bXtton B pressed

1

shoZ¬leds

radio¬set¬groXp

on¬start



:LUK�HUK�YLJLP]L�U\TILYZ�IL[^LLU�TPJYV!IP[Z��+LWLUKPUN�VU�[OL�I\[[VU�WYLZZLK�
ZLUK�H�KPɈLYLU[�U\TILY�]HS\L�IL[^LLU�TPJYV!IP[Z��6U�YLJLP]PUN�H�U\TILY��KPZWSH`�H
KPɈLYLU[�PTHNL�\UPX\L�[V�[OL�U\TILY�ZLU[��6UL�U\TILY�^PSS�YLWYLZLU[�H�KV[�
HUV[OLY�H�KHZO�HUK�HUV[OLY�H�ZWHJL�VY�Z[VW�

࡛ :L[�[OL�NYV\W�0+�U\TILY�
࡛ (KK�H�ºZOV^�Z[YPUN»�ISVJR�[V�[OL�ºVU�Z[HY[»�ISVJR��[V�PKLU[PM`�[OL�WYVNYHT�
࡛ >L�JOVVZL�[V�JOHUNL�[OL�KLMH\S[�Z[YPUN�]HS\L�VM�¸/LSSV¹�[V�[OL�]HS\L�¸4VYZL
*VKL¹

࡛ +YHN���ºVU�I\[[VU�WYLZZLK»�ISVJRZ�[V�[OL�JVKPUN�^VYRZWHJL�
࡛ 3LH]L�VUL�^P[O�[OL�KLMH\S[�]HS\L�(��JOHUNL�[OL�]HS\L�PU�[OL�ZLJVUK�ISVJR�[V
)��HUK�JOHUNL�[OL�]HS\L�PU�[OL�[OPYK�ISVJR�[V�(�)�

1

	Morse¬Code 	shoZ string

radio¬set¬groXp

on¬start



࡛ -YVT�[OL�9HKPV�;VVSIV_�KYH^LY��KYHN���ºYHKPV�ZLUK�U\TILY»�ISVJRZ�[V�[OL
JVKPUN�^VYRZWHJL�
࡛ 7SHJL�VUL�YHKPV�ZLUK�U\TILY�ISVJR�PU[V�LHJO�VM�[OL�ºVU�I\[[VU�WYLZZLK»
ISVJRZ�
࡛ 0U�[OL�ºVU�I\[[VU�(�WYLZZLK»�ISVJR��SLH]L�[OL�KLMH\S[�U\TILY�]HS\L�VM�[OL
ºYHKPV�ZLUK�U\TILY»�ISVJR�HZ���
࡛ 0U�[OL�ºVU�I\[[VU�)�WYLZZLK»�ISVJR��JOHUNL�[OL�KLMH\S[�U\TILY�]HS\L�VM�[OL
ºYHKPV�ZLUK�U\TILY»�ISVJR�[V�[OL�]HS\L���
࡛ 0U�[OL�ºVU�I\[[VU�(�)�WYLZZLK»�ISVJR��JOHUNL�[OL�KLMH\S[�U\TILY�]HS\L�VM�[OL
ºYHKPV�ZLUK�U\TILY»�ISVJR�[V�[OL�]HS\L���

࡛ -YVT�[OL�9HKPV�;VVSIV_�KYH^LY��KYHN�HU�ºVU�YHKPV�YLJLP]LK�YLJLP]LK5\TILY»
L]LU[�OHUKSLY�[V�[OL�JVKPUN�^VYRZWHJL�
࡛ :PUJL�^L�^PSS�KPZWSH`�H�KPɈLYLU[�PTHNL�KLWLUKPUN�VU�[OL�U\TILY�]HS\L
YLJLP]LK��^L�ULLK�H�SVNPJ�ISVJR�
࡛ -YVT�[OL�3VNPJ�;VVSIV_�KYH^LY��KYHN�HU�ºPM¯[OLU»�ISVJR�[V�[OL�JVKPUN
^VYRZWHJL�HUK�WSHJL�P[�PU�[OL�ºVU�YHKPV�YLJLP]LK�YLJLP]LK5\TILY»�L]LU[�OHUKSLY�

0U�VYKLY�[V�RUV^�^OL[OLY�[V�KPZWSH`�H�KV[��H�KHZO��VY�H�ZWHJL�Z[VW�PTHNL��^L�ULLK
[V�JVTWHYL�[OL�U\TILY�YLJLP]LK�[V�[OL�]HS\LZ�������HUK���

0radio¬send¬nXmber

on¬bXtton A pressed

1radio¬send¬nXmber

on¬bXtton B pressed

2radio¬send¬nXmber

on¬bXtton A+B pressed



࡛ -YVT�[OL�3VNPJ�;VVSIV_�KYH^LY��KYHN�H��$��JVTWHYPZVU�ISVJR�PU[V�[OL�JVKPUN
^VYRZWHJL�
࡛ 9LWSHJL�[OL�KLMH\S[�]HS\L�º[Y\L»�VM�[OL�ºPM¯[OLU»�ISVJR�^P[O�[OL�JVTWHYPZVU
ISVJR�
࡛ -YVT�[OL�ºVU�YHKPV�YLJLP]LK�YLJLP]LK5\TILY»�ISVJR��W\SS�KV^U�[OL
ºYLJLP]LK5\TILY»�]HYPHISL�ISVJR�HUK�KYVW�P[�PU[V�[OL�ÄYZ[�ZSV[�VM�[OL�JVTWHYPZVU
ISVJR
࡛ 3LH]L�[OL�YPNO[OHUK�ZPKL�KLMH\S[�]HS\L�VM�aLYV�PU�[OL��$��ISVJR�

࡛ 7SHJL�H�ºZOV^�SLKZ»�ISVJR�PU�[OL�ZWHJL�HM[LY�[OL�[OLU�VM�[OL�ºPM¯[OLU»�ISVJR�
࡛ *YLH[L�HU�PTHNL�[V�YLWYLZLU[�H�KV[�

receiYedNXmber

receiYedNXmber 0=if then

on¬radio¬receiYed



;Y`�P[�

࡛ +V^USVHK�`V\Y�WYVNYHT�[V�[OL�TPJYV!IP[
࡛ 7YLZZ�I\[[VU�(�VU�[OL�ZLUKPUN�TPJYV!IP[
࡛ +VLZ�[OPZ�JH\ZL�H�KV[�[V�IL�KPZWSH`LK�VU�[OL�YLJLP]PUN�TPJYV!IP[&
࡛ /V^L]LY��WYLZZPUN�I\[[VU�(�HNHPU�KVLZ�UV[�HWWLHY�[V�ZLUK�HUV[OLY�KV[�HZ�[OL
PTHNL�VU�[OL�YLJLP]PUN�TPJYV!IP[�KVLZ�UV[�HWWLHY�[V�JOHUNL�

*OHSSLUNL�X\LZ[PVU!�/V^�JHU�^L�Ä_�[OPZ&

࡛ (KK�H�ºWH\ZL»�ISVJR�HUK�H�ºJSLHY�ZJYLLU»�ISVJR�HM[LY�[OL�ºZOV^�SLKZ»�ISVJR

receiYedNXmber

receiYedNXmber 0=

shoZ¬leds

if then

on¬radio¬receiYed



;Y`�Y\UUPUN�[OL�WYVNYHT�HNHPU��5V^�LHJO�[PTL�[OL�ZLUKLY�WYLZZLZ�I\[[VU�(��`V\
ZLL�H�KV[�HWWLHY�

࡛ @V\�JHU�UV^�YPNO[�JSPJR�VU�[OL�ºPM¯[OLU»�ISVJR�HUK�ZLSLJ[�+\WSPJH[L�[V�JVW`
[OH[�WPLJL�VM�JVKL�[^PJL�MVY�[OL�V[OLY���]HS\LZ�[OH[�H�ZLUKLY�TH`�ZLUK�

receiYedNXmber

receiYedNXmber 0=

1

clear¬screen

paXse¬(ms)

shoZ¬leds

if then

on¬radio¬receiYed



࡛ *OHUNL�[OL�]HS\LZ�VU�[OL�YPNO[OHUK�ZPKL�VM�[OL�JVTWHYPZVU�ISVJR�[V����HUK���
࡛ 4VKPM`�[OL�PTHNLZ�KPZWSH`LK�[V�ZOV^�H�KHZO��HUK�H�M\SS�ZJYLLU�VM�SPNO[Z

4VYZL�JVKL�WYVNYHT



receiYedNXmber

receiYedNXmber 0=

100

clear¬screen

paXse¬(ms)

shoZ¬leds

receiYedNXmber 1=

100

clear¬screen

paXse¬(ms)

shoZ¬leds

receiYedNXmber 2=

shoZ¬leds

if then

if then

if then

on¬radio¬receiYed



;Y`�P[�

࡛ +V^USVHK�`V\Y�WYVNYHT�[V�[OL�TPJYV!IP[
࡛ 7YLZZ�I\[[VUZ�(��)��HUK�(�)�[VNL[OLY�VU�[OL�TPJYV!IP[

*OHSSLUNL�X\LZ[PVU!�*HU�V\Y�JVKL�IL�THKL�TVYL�LɉJPLU[&

࡛ >OLUL]LY�`V\�SVVR�V]LY�H�WYVNYHT�HUK�ZLL�[OL�ZHTL�SPULZ�VM�JVKL�YLWLH[LK�
[OLYL�PZ�\Z\HSS`�H�JOHUJL�[V�PTWYV]L�[OL�JVKL�THRPUN�P[�TVYL�LɉJPLU[�I`�YLK\JPUN
[OL�U\TILY�VM�SPULZ�VM�JVKL
࡛ >OH[�SPULZ�HYL�YLWLH[LK�PU�V\Y�WYVNYHT&�0M¯[OLU��WH\ZL��JSLHY�ZJYLLU

100

clear¬screen

paXse¬(ms)

0radio¬send¬nXmber

on¬bXtton A pressed

1radio¬send¬nXmber

on¬bXtton B pressed

2radio¬send¬nXmber

on¬bXtton A+B pressed

1

	Morse¬Code 	shoZ string

radio¬set¬groXp

on¬start



࡛ *HU�^L�LKP[�[OL�JVKL�[V�\ZL�VUS`�VUL�ºPM¯[OLU»�ISVJR��VUL�ºWH\ZL»�ISVJR��HUK
VUL�ºJSLHY�ZJYLLU»�ISVJR&�@LZ�

4HRPUN�V\Y�JVKL�TVYL�LɉJPLU[
9LTPUK�Z[\KLU[Z�[OH[�[OL`�JHU�LKP[�[OL�ºPM¯[OLU»�ISVJR��HKKPUN�HZ�THU`�ºLSZL�PM»

JVUKP[PVUZ�HZ�ULLKLK��;OL`�JHU�KV�[OPZ�I`�JSPJRPUN�VU�[OL�����VY�����Z`TIVSZ�VU�[OL
ºPM¯[OLU»�ISVJR�

(�ÄUHS�LSZL�0U�H�JVUKP[PVUHS�[OH[�TPNO[�YLJLP]L�H�U\TILY�VM�KPɈLYLU[�]HS\LZ��P[�PZ
NVVK�JVKPUN�WYHJ[PJL�[V�OH]L�H�JH[JO�HSS�ºLSZL»�JSH\ZL��0U�V\Y�L_HTWSL��PM�HU`
U\TILY�]HS\L�V[OLY�[OHU�[OL�VULZ�^L�JVKLK�MVY�������HUK����PZ�YLJLP]LK��^L�JHU
ZPNUHS�[OL�\ZLY�[OH[�HU�LYYVY�OHZ�VJJ\YYLK�I`�\ZPUN�H�ºZOV^�PJVU»�ISVJR�[V�KPZWSH`�HU
?�

;OL�WH\ZL�HUK�JSLHY�ZJYLLU�9H[OLY�[OHU�YLWLH[�[OLZL�SPULZ�VM�JVKL���[PTLZ��^L�JHU
TV]L�[OL�ºWH\ZL»�ISVJR�HUK�[OL�ºJSLHY�ZJYLLU»�ISVJR�V\[ZPKL�VM�[OL�LKP[LK�ºPM¯



[OLU¯LSZL»�ISVJR�

5V^�V\Y�WYVNYHT�Y\UZ�HZ�^L�KLZPNULK�P[�[V�Y\U�HUK�PZ�TVYL�LɉJPLU[��[VV�

-PUHS�4VYZL�*VKL�7YVNYHT!



0radio¬send¬nXmber

on¬bXtton A pressed

1radio¬send¬nXmber

on¬bXtton B pressed

2radio¬send¬nXmber

on¬bXtton A+B pressed

receiYedNXmber

receiYedNXmber 0=

receiYedNXmber 1=

receiYedNXmber 2=

shoZ¬leds

shoZ¬leds

h l d

if then

else¬if then

else¬if then

on¬radio¬receiYed



shoZ¬leds

shoZ¬icon

100

clear¬screen

paXse¬(ms)

else

1

	Morse¬Code 	shoZ string

radio¬set¬groXp

on¬start


