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z�{Yp}lÀ�1p}s�p���z^s@q wyx�t�q"k�{�r@o^z^t|tDr���t|zP{���pdq�mnr�s�tDp�s��~��z^s�zP{Yp}q�z o^r�s3�
q|{�r�lAo^r�w=w�p�s��3tD��mUq��6��zPq�z�{�r���z^s�z^mUq-�EmasEt|z�s�t|r�{�t^�,t|ma��s�p�l8��p}s��3�
��mn�3q���t^�A�3�3s�p}w=mno�{Yp�s���z��,v�z+pdq�x�{�z^t�p�s��6o^r�s@q|{�r�l�p�oPq�mnr�s�t^�!j"s_�
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q�maw=mas���t¨mas:q���zys�z�q-��r�{��K� ¤ ��malazyq���zP{�z=p}{�z�t|z��	z�{Yp�l8p�k�k�{�r�p�oY���
z�t�q�r�t���s�oP�3{�r�s�mn�^p}q�mar�s1�_maq�mnt8maw=kKr�{|qYp�s@q8q���p}q8t|x�oY��w=z^oY��p�s�mat|w=t
s�z^mUq���z�{A�Kz"p��_�å��r@o7s�r}{Az^wy�Kz+����z+��t|r�w=zP����z�{�z"��z�z^ky��mUq���masyq���z
p}��z^s@q+ç t�p}{�oY��mUq�z^o�q�x3{�z��~����p}q�mat^�q���z�{�z=��p�t�q�r~�Kz�p�o^r�s�t|mat�q�z^s@q
s�r�q�mar�s�r�vAp�suz^�	z^s@q+ç t�r@o^o^x3{|{�z^s�o^z�p}o�{�r�t|t�q���zDs�z�q-��r�{��K�

����mat�k�p}kKz�{�k3{�z^t|z^s@q�t�p}s�p}{�oY��mUq�z^o�q�x3{�zuv�r}{�o^r�s�t�q|{�x�o�q�mas���ë�z��3mU�
��laz�p}��z^s@q�t�v�{�r�wòs�z�q$��r�{��_t�r�vAt|z^s�t|r�{Dp�s��uw=r�q�r�{��3z^�_mno�z^t^�7����z
k3{�r�kKr�t|z+� k�p}{Yp���ma��wómat��p�t|z+��r�s�p�t|z�{��_mno�z�w=r_��z�lÀ��Þ$s¨q���matw=r_�_�
z�lÀ��k��@�3t|mao+p�l��3z^�_mao^z^t�p��3r�k3q"p o^r�s�t|mat�q�z^s@q�mas@q�z�{|v�p}o^z�p�s���k3{�z^t|z^s@q
q���z^w=t|z^la�	z^tup�t�t|z�{��_mno�z^t�q�r�q���z�s�zPq$��r}{��K�£����z^t|zEt|z�{��_mao^z!mas��
q�zP{|v�p�o�z^tuzP��kKr�t|z~v�p}mnlax3{�z!w=r_�3z^t=mas�pEo�r�s�t|mat�q�z^s@q�w�p�s�s�z�{=p�s��
w�p}mas_qYp}mas�p�w=z+p}s�t�r�v k�x���lamat|��mas���mas�v�r�{�w�pdq�mnr�sMq�r¥o�lnmaz^s@q�t*pdq
s�z^o^z^t|t�pd{|�u{Ypdq�z^t^�8����mat7w=r_��z�lKmnt7{�z^o�x�{�t|ma�	zDmas�q���p}q���ma����zP{7laz^�	z^l
t|zP{��3mao^z�t¨o+p�s��Kzyo�r�s�t�q|{�x�o�q�z+�~v�{�r�wôr}q���z�{¨t|zP{��3mao^z�t masEp�����mUq�mar�s
q�r�q���r�t|zy�}{�r�x�s���z+�!��mU{�z^oPq�la�~mns!k��@�3t|mao+p�l,�3z^�_mao^z^t^��Þ$s!p�����mUq�mar�s
q�r¨��p+�3mas��Dq���z7t�p}w=z"mas@q�z�{|v�p�o^z�k�{�r�kKz�{|q�maz^t^�@��mn����z�{8laz^�	z^l�t|z�{��_mao^z^t
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ma�^z^� ��mUq��yp"t|z�q(r}v�t|z�{��_mao^z^t^�	p�s�p�la��r}{�maq���w~�	p}s�� p�t�qYpdq�z�w�p�oY��mas�z
t|kKz�o^mUê�o+pdq�mnr�s�����r�t|z�q|{Yp}s�t|mUq�mar�s�tupd{�z!�3{�ma�	z^s��_�¥p}s�r��_ì�z�o�q�ma�	z
v�x�s�o�q�mar�s��,��ma����zP{ylaz^�	z�l�t|z�{��_mao^z^t�oP��p�s���z�w=r_��z^t�Ü�mUv�s�z^o�z^t|t�p}{|��ß
q�r�w�p�mas@qYp�mas!q���z�k�{�r�kKz�{|q$��r}v�q���z�t��3t�q�z^wôv�r}{�����maoP�!q���z��!pd{�z
o�r�s�t�q|{�x�o�q�z+���

����zDk3{�r�kKr�t|z^��t|z�{��_mao^zDp}{�oY��mUq�z^o�q�x3{�z�x�t|z^t7¦	p+��p¨q�r���z��	z^lar�k�o^r�s��
t|mat�q�z^s@q�t|z�{��_mao^z~mas@q�z�{|v�p�o^z^t^������z~s�z�q$��r�{��6q�maw=z�k�{�r�q�r@o�r�l�p�s��
ê�{�t�qyr}{Y��z�{ z��_q|{Yp}kKr�lnp}q�mar�s�w=z�q���r_��t�pd{�z�x�t|z+�Eq�r*p}oP��mnz��	z�t���s3�
oY��{�r�s�ma�+pdq�mnr�s��,����z�¦�mns�m	s�zPq$��r}{���q�z^oY��s�r�lar��}�¨mat�x�t|z+�Dq�r"�3�3s�p}w��
mao+p}lala��kKr�t�q�p�s��=��mat|o^rd�	z�{�t|z�{��_mno�z^t7p�oP{�r�t|t7p�s�z�q-��r}{����@p�t���z^lal�p�t
q�r!z^t�qYp}��lamat|��mas@q�z�{|v�p}o^z^t=�Kz�q-��z^z�s�q���zut|zP{��3mao^zut|mUq�zEÜ�����zP{�z�q���z
�3z^�_mao^z~matYß=p�s���q���z~p���z�s_qd¬UÛ^ä}¾À�F����mat=o^r}{�z*t|x���t�q|{Ypdq�z*p�lat|rEv�p}�
o�mnlamUqYp}q�z�t v�p�x�lUq¨{�z^kKr}{|q�mas����@��o^r�wy��mns�mas���t�q|{�x�o�q�x3{�z+�!zP��o�z^k�q�mar�s
��p�s���lamas��y��mUq��*pykKzP{�mnr_�3mao���p}qYp k�x�t|�uw=r_��z^l��

Þ-s q���mat1k�p�kKzP{+�+��zAk�{�z^t|z^s@q1q���z(t|z�{��_mao^z8p}{�oY��mUq�z^o�q�x3{�z�p}s�� �3z^w=r�s3�
t�q|{Ypdq�z�mUq�t*x�q�malamaq-�Fmns0p�s�z���p�w=k�lazEp���z�s_q�v�r�{*q|{Yp�oY�_mas��Mp¥�3x3�
w�p}s¨t|x��_ì�z^oPq(�@� r�{�oY��z�t�q|{Yp}q�mas��"wyx�laq�mak�lnz,t|z^s�t|r�{�maw=r�q�r}{(t|z�{��_mao^z^t^�
����mat�t��3t�q�z^wõmat"q�r�laz�{Yp�s@q�q�r=wyx�laq�mak�lnzDk��@�3t|mno^p�l�v�p�x�laq�t�p�s��u{�x�s3�
q�maw=z,o^r�s_q�zP�3q�oY��p�s���z^t^��Þ$s q���mnt1z���p�w=k�laz��+q���zAp���z^s@q�w�p}mas_qYp}mas�t�p
q|{Yp}oP�_mas���qYp�t|�yx�t|mas���q���z"�Kz^t�q�t|zP{��3mao^z"{�z^t|r�x3{�o^z^t7p}t7��zPq�z�{�w=mas�z+�
�@�~p�s*r��_ì�z�o�q�ma�	z v�x�s�o�q�mar�s*v�r}{ s�zPq$��r}{���{�z+p}oP��p���malamUq$��p}s��*p}ln��r��
{�mUq���wòkKzP{|v�r�{�w�p}s�o^z o�{�mUq�z�{�mnp3� ãD�_ì�z^o�q�ma�	z¨v�x�s�oPq�mnr�s�t�r�k�q�maw=ma�^mas��
v�r�{Dr�q���zP{Dw=z�q|{�mao^t"t|x�oY�*p}tDw=mas�mawyx�w£p}ln��r�{�mUq���w=mao o^r�w=k�laz��3maq-�@�
z�s�z�{��}�6o^r�t�q+�8w=mas�mnw�x�wò{�z^t|kKr�s�t|z�q�maw=z��,p}s���î@x�p}lamaq-�6pd{�z�p�lat|r
kKr�t|t|ma��laz��

����zD{�z^w�p}mns���z�{�r�vq���mat�k�p}kKz�{7mat7r�{���p�s�ma�^z^��p�t�v�r�lalar+��t^��Þ$suÂ_z^o��
q�mar�s6ª=q���z k�{�r�kKr�t|z+�Epd{�oP��mUq�z^o�q�x�{�z�mat¨��z^t|oP{�mn�Kz^�1� Þ$s:Â3z�o�q�mar�s:Ú
maw=k�lnz�w=z^s@qYp}q�mar�s�p}s��~{�x�s3�åq�maw=z�kKz�{|v�r�{�w�p�s�o^z�v�r�{¨q���z q|{Yp}oP�_mas��
p}k�k�lnmao+pdq�mar�s�p}{�z��3mat|o^x�t|t|z+���

2. THE ARCHITECTUREÂ_mUq�x�p}q�z^�yp���z^s@q�t^�	mas@q�z�{Yp�oPq�mns��D��mUq���q���z�k��@�3t|mao+p�l@��r}{�ln��q���{�r�x����
q���z^mU{,t|z^s�t|r}{�tAp�s�� w=r�q�r}{�t^����p}{�s�zP{,mns3v�r}{�w�p}q�mar�s�mas@q�z^�}{Yp}q�z+� r}��z�{
q�maw=z q�ruv�r}{�wðq���z���p�t|mat�r�v8q���z^mU{�x�s���zP{�t�qYp�s��3mas���r�v�q���z���r}{�ln�
¬ öd¾å� ¤ z v�p�oPq�r�{ p�sEp���z^s@q¨mas_q�r���p}t|mao=k�p}{|q�tDmns�o^lax��3mns���p}s6p}ln��r��
{�mUq���w~�	p}s�r��_ì�z^oPq�mn��z�v�x�s�o�q�mar�s1�@t|z^s�t|r}{�tAp�s���w=r�q�r�{�t^�(����z7p}��z^s@q
{�z�lnmaz^t r�s:q���z�t|z�{��_mao^z^t r�v�maq�t�t|z^s�t|r�{�t�p�s��:w=r�q�r}{�t�mnsEr�{Y��zP{ q�r
kKzP{�o^z^ma�	z�p�s���p�oPq8mas�mUq�t,z^s_�_mU{�r�s�w=z�s_q+� ¤ ��z�q���z�{,o�r�x�k�laz+��q�ma���@q|�
lU�!q���{�r�x����6p~t���t�q�z�wñ��p�oY�_k�lnp�s�z=r�{�o^r�x�k�laz+�Elar@r�t|z^lU�6q���{�r�x����
p�s�zPq$��r}{��K�Aq���z�p���z�s_q�w�p��	z^t x�t|z�r�v�mUq�tyt|z^s�t|r�{�t=p}s���w=r�q�r}{�t
q��3{�r�x�����p�o^r�w=w�x�s�mao+pdq�mar�s w=z+��max�w~����r�q���z7p}��z^s@q+�	mUq�t,t|z^s�t|r�{�t
p}s��~w=r}q�r�{�t�p}{�z t|z�{��_mno�z^t p}o^o^z^t|t|z+�~q��3{�r�x�����p�o^r�w=w�x�s�mno^p}q�mar�s

s�zPq$��r}{��K�

j¢t|z^s�t|r�{8r�{8w=r�q�r}{8w�p^� �Kz7o^r}�-lar@o+pdq�z+����mUq��=p�s��yt|��pd{�z�p k��@��t��
mao+p�l7mas@q�z�{|v�p�o^z���mUq���p}s�z^wy�Kz^����z^�Ek�{�r@o^z�t|t|r�{+�E����z�k�{�r@o^z^t|t|r}{
z��3z^o^x3q�z^t p�lar+�ïlaz^�	z^l(�_{�ma�	z�{Dq���p}qDt�p�w=k�laz^t"{Yp^�ït|ma��s�p}lA��p}qYp=r}{
k�{�r_�3x�o^z�tyo^r�s_q|{�r�l�t|ma��s�p�l7��p}qYp3�:����zuk3{�r@o^z^t|t|r�{=p�lat|r:zP��z�o^x�q�z^t
p�s�pd{���mUq�z�{"q���pdqDmas@q�z�{Yp�oPq�t���mUq��~q���z��_{�mn��z�{ p}s��uq���z�o^r�w=w�x�s�mU�
o+pdq�mnr�s=w=z+��max�w~����3{�r�x�����q���z�pd{���mUq�z�{+�_p o^lamaz^s@qAkKr�t|z^tA{�z+î@x�z^t�q�t
q�r*q���z�t|z^s�t|r}{�t=p�s���w=r�q�r�{�t^�:Þ-v"q���z�pd{���mUq�z�{=z��3kKr}{|q�tyt|z^s�t|r�{�mU�
w=r�q�r}{�mas@q�z�{|v�p}o^z^t�p}s���mnt8q���z"kKr�mas@q�r�v�o^r�s@qYp}o�q7r�s=q���z�s�z�q$��r�{��K�
mUqD�Kz�o^r�w=z^t�q���z�t|z^s�t|r�{�maw=r�q�r}{Dt|zP{��3mao^z��"����mat p}k�k�{�r�p�oY�~v�r�lnlar+��t
q���z�q�z^s�z�q�t�r�v�r��_ì�z^oPq|�-r}{�maz^s@q�z+��t��3t�q�z^w=t8mas�q���p}q7p�t�q|{�x�oPq�x�{�z"z��_�
kKr�{|q�t"p}s~mas_q�zP{|v�p�o�z�����r�t|z�maw=k�laz^w=z^s@qYpdq�mnr�s~�3z�qYp�malatDpd{�z¨��mn���3z^s
v�{�r�wóo^lamaz^s@q�t^�,����mat(k3{�r}�_mn��z�t,p�s z^laz^�	p}s_q,w=z�oP��p�s�mat|wFv�r�{,t��3t�q�z^w
��z�o^r�w=kKr�t|maq�mar�sumas@q�r¨ë�z��3ma��laz�{�z^x�t�p}��lazDo^r�w=kKr�s�z^s@q�t8����maoY��w�p+�
�Kz�t|��pd{�z+�6p�oP{�r�t|tyq���z=s�z�q-��r�{��K�*æ�r�{�z^rd�	z�{+�(q���z�mnw=k�laz^w=z^s@qYp}�
q�mar�s��3z�qYp�malat¨��mUq���masEq���zyo^r�w=kKr�s�z^s@q¨mas�o�lnx���zyq���z�k�{�r}q�r@o^r�lAv�r}{
o^r�s_qYp}o�q�mas���q���z t|z^s�t|r}{�maw=r�q�r�{¨��z^�_mao^z�������matDv�{�z^z�t¨o^lamnz�s_q�t�v�{�r�w
z^w��Kz+���3mns���o�x�t�q�r�w÷k3{�r�q�r@o^r�lat^�

jø��ma����z�{*laz^�	z^l�t|z^s�t|r�{�maw=r�q�r}{�t|z�{��_mao^zEo+p}s0�KzEp�t|t|z^w���laz+�Å�_�
o^r�wy��mas�mns��Mp¢t|z�q:r�v�t|z�s�t|r�{�maw=r}q�r�{:t|z�{��_mno�z^t^�ù����z�{�z^t|x�lUq�mas��
t|z�{��_mao^z!p�k�kKz+p}{�tum��3z^s@q�mao+p�l"q�r�z^�	z�{|��r�q���z�{�t|z�s�t|r�{�maw=r}q�r�{~t|zP{|�
�_mao^z��¥à�z�kKz+p}q�z+��o^r�s�t�q|{�x�oPq�mnr�s�{�z^t|x�lUq�t=mns�p:��maz�{Yp}{�oY�@��r�v¨t|zP{|�
�_mao^z^t^������mnty��ma�	z^ty{�mat|z�q�r:p�s�zPq$��r}{��6r�v�t|z^s�t|r�{�t�p�s���w=r�q�r�{�t
����maoY�yw�p^�¨�Kz�{�z�o^r�s3ê���x3{�z+�y�_�3s�p�w=mao+p}lala��¬ ×d¾��@�¨ê�q|q�mns���q�r���z�q��3�
z�{¨��p}{�mar�x�t¨o^r�w=kKr�s�z�s_q�tDp�s��:p�����mas��uo^r�w=k�x3qYp}q�mar�s1� j�s!p���z^s@q
z^s���r+��z+�E��mUq���t|z^s�t|r�{�maw=r�q�r}{yt|zP{��3mao^z�tyo+p}s�p�lat|r�w=r_��z=oY��p}s���z
p�oP{�r�t|t���mUú�z�{�z^s@q7t|z�{��_mao^z^t"mas�mUq�t7��maz�{Ypd{�oP�@��r�{"oY��p}s���zDmaq�t7{�z^kKzP{|�
q�r�mU{�z¨�@�up�����mas���r}{���z^laz�q�mas��yt|z�{��_mno�z^t^�

Þ$s���z^p�lamas��:��mUq��¥t��3t�q�z^w=t�q���p}q=z��3kKr}{|q=r��_ì�z^oPq�t�p�o�{�r�t|tup�s�zPq|�
��r}{��K��q���z��3mat�q�mns�o�q�mar�s~�KzPq$��z�z^s~lar@o+p�lp�s�����mat�q|{�ma��x�q�z^�uo^r�w=k�x��
qYp}q�mar�s�mat=o�{�x�o^mnp}l�¬UÛ^«}¾À�0jò��mat�q|{�ma��x3q�z+��o�r�w=k�x3qYp}q�mar�s¥o^r�s�t|mat�q�t
r�v�p*s_x�w��Kz�{�r�v"s�r_�3z^t o^r�s�s�z^o�q�z^�Eq���{�r�x�����p*s�zPq$��r}{��:����mnoY�
wyx�t�q*o^r�lnlnp}�Kr�{Yp}q�z�r}{!{�z^p�oY�0o^r�s�t|z^s�t|x�t��@�Åz��3oP��p�s���mas���w=z^t��
t�p���z^t^�>Â3x�oP��t��3t�q�z^w=t�w�p^��v�p}mnl¨r�sÅp�o^o�r�x�s@qur�v�s�r_��z*v�p}mnlax3{�z
r�{"lamas���v�p}mnlax3{�z�������z^t|z¨v�p}mnlax3{�z^t�w�p^���KzDq|{Yp}s�t|maz^s@q"r�{"w�p^�ukKzP{|�
t|mat�q¨rd�	z�{�q�mnw=z��¨����z�¦�mas�m(§�z�q$��r�{���q�z�oP��s�r�lar�����mat¨p���mat�q|{�ma��x3q|�
z+�=o^r�w=k�x�q�mas��¨mns3v�{Yp}t�q|{�x�o�q�x3{�z���z�lnl�t|x�maq�z^�=v�r�{7��x�maln��mas��¨{�z^lamnp���laz
��mat�q|{�ma��x3q�z+�ut��3t�q�z^w=t�����maoP�*�3z+p�l���mUq��~k�pd{|q�mnp�l�v�p�malax�{�z^t ¬UÛ+äd¾å�

j�lat|r mas�p ��mat�q|{�ma��x3q�z+�=t���t�q�z�w~�3p o^r�w=k�x3qYp}q�mar�s�wyx�t�q��3z+p�l���mUq��
mat|t|x�z^t�r}vo^lar@oY��t|��z��Fp�s���t��3s�oY��{�r�s�ma�+pdq�mnr�s��8����mat7mat7maw=kKr�{|qYp}s_q
mUv�q���zyx�s���z�{�t�qYp}s��3mns���r�v7p}s:z��	z^s@q+ç t r@o^o^x3{|{�z^s�o^zymnt�q�r��Kzy��z^k�q
o^r�s�t|mat�q�z^s@q p}o�{�r�t|t�q���z¨s�z�q$��r�{��K�8����z¨§�z�q$��r�{��u��mnw=z�á({�r�q�r@o�r�l
Ü�§ �7á8ßAmat7p¨t|maw=k�laz"w=z^oY��p�s�mat|wGx�t|z�v�x�l�v�r�{�s�r_��z�t�r�s�p�s�z�q-��r}{��
q�r�t��3s�oY��{�r�s�ma�^zDq���z^mU{"o^lar@oP�_t�¬UÛ+Ú3��Ûdûd¾À�

2.1 SensorServiceÖma��x3{�z~Û���z^k�mao�q�t q���z�k3{�r@o^z^t|t|z^t�q���pdq p�t|z�{��_mao^z�p}q|qYp}oP��z^t¨q�r~p
k��@�3t|mao+p�lAt|z^s�t|r�{+��à�p+�¡t|ma��s�p�lAmas�v�r}{�w�p}q�mar�sEmnt�k�p�t|t|z+�:q��3{�r�x����
py��p�s���r}vê�lUq�z�{�t7q�r�k3{�r_��x�o�zDv�z+pdq�x�{�z��	z^oPq�r�{�t^��üDx�z�{�maz^t�v�r�{"q���z
��z�lnma�	zP{|��r�v�q���z^t|z�v�z+p}q�x3{�z^t���malal1�Kz�kKr�t|z+�=q�r�q���z�t|z�s�t|r�{�t|zP{��3mao^z
v�{�r�wýp�oP{�r�t|t=q���z�s�z�q-��r}{�������r!k�{�r�kKz�{�lU��t�p}q�mat�v���mUq�tyqYp�t|�K��p�s
p���z^s@q�mat=mns@q�z�{�z�t�q�z+�¥mas¥t|x�oY�¥v�z+p}q�x3{�z^t�mas¢p�q�mnw=z�la�Ev�p�t|��mar�s�mas
r�{Y�3z�{�q�r���x�maln�6pu��r@r_�E{�z^k�{�z^t|z�s_qYpdq�mar�s6r}v�����pdq�mat���p}k�kKz^s�mas��
mas!q���z ��r�{�ln�1��Þ-s!p�{�z+p}lU�åq�maw=z t|o^z^s�p}{�mar���q���z��3{�ma�	z�{ p�s��~ê�laq�zP{�t
w�p^�6�Kz�maw=k�laz^w=z^s@q�z+�:q�r�k3{�r_��x�o�z�v�z+p}q�x3{�z^t=p}qyoP��p}{Yp}o�q�z�{�mat�q�mao
{Yp}q�z�t^�¨Þ$s!p=t��3t�q�z^wòq���p}qDt�p}q�mat�ê�z^t {�z^p�lU�Àq�mnw=z ��x�p}{Yp}s_q�z�z^t^�1�Kr�q��
q���z�s�z�q$��r�{��6p}s��E{�z^w=r}q�z�k�{�r@o^z+�3x�{�z�o+p}lnlDÜ�àDá © ß�w=z�oP��p�s�mat|w
x�t|z^��q�ry��z^lama�	z�{�q���z^t|zDv�z+p}q�x3{�z^t7wyx�t�q���p+�	zDp q�maw=mas�� ��x�p}{Yp�s@q�z^z
q���pdq"t�p}q�mat�ê�z^t�p�s�x�k�kKzP{��Kr�x�s��1�8ãDx3{�o�x�{|{�z^s@q�maw=k�laz^w=z^s@qYpdq�mnr�s
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