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áƺ�ǣȇɎƺǕȸƏɎƺ�Ɏǝƺ�ƏƳɮƏȇɎƏǕƺɀ�Ȓǔ�Xȇǔٮ
ȸƏȸƺƳ�ɎƺƬǝȇȒǼȒǕǣƺɀ� ǣȇɎȒ�Ə�«ƺƏǼ�Áǣȅƺ�
nȒƬƏɎǣȒȇ�³ɵɀɎƺȅِ� 
 
ÁȒ� ƏƬǝǣƺɮƺ� Ɏǝǣɀً�ɯƺ� ƺȷɖǣȵ� Ɏǝƺ� ǔȒǼǼȒٮ
ɯƏƫǼƺ�ƏɀɀƺɎɀ�ɯǣɎǝ� Ɏǝƺ� ǣȇǔȸƏȸƺƳ� ǼǣǕǝɎ�
ƺȅǣɎɎǣȇǕ� Á�Jɀِ� Áǝƺǣȸ� X(� ȇɖȅƫƺȸ� ǣɀ�
ȵƺȸƬǣƺɮƺƳ� ƫɵ� Ȓɖȸ� ƬƏȅƺȸƏɀ� ٢(IxÈɀ٣�
ǼȒƬƏɎƺƳ�ƏƫȒɮƺ�Ɏǝƺȅِ 
 
�Áǝƺ� ɀǣǕȇƏǼɀ� Əȸƺ� ȵȸȒƬƺɀɀƺƳ� ǣȇ� Ɏǝƺ�
(IxÈɀ� ƏȇƳ� Əȸƺ� ǔȒȸɯƏȸƳƺƳ� ɎȒ� Ȓɖȸ�
xǣƳƳǼƺáƏȸƺ� ǔȒȸ� ǔɖȸɎǝƺȸ� ȵȸȒƬƺɀɀǣȇǕِ�
Áǝƺ� ǝƏȸƳɯƏȸƺ� ǝǣƺȸƏȸƬǝɵ� ǣɀ� ɀǣȅȵǼƺً�
ȒȇǼɵ�ɎɯȒ�Ɏɵȵƺɀ�Ȓǔ�ƳƺɮǣƬƺɀ�Əȸƺ�ȸƺȷɖǣٮ
ȸƺƳ�ǔȒȸ�Ɏǝƺ�ɀɵɀɎƺȅِ 

 
�X«X(-«Án³ 
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dŚĞ�ZĞĐŽ^ĞŶƐĞ� ƚĞĐŚŶŽůŽŐǇ� ŝƐ� ďĂƐĞĚ� ŽŶ� ŝŶĨƌĂƌĞĚ� ůŝŐŚƚ� ĞŵŝƐƐŝŽŶ�
ĂŶĚ�ĚĞƚĞĐƟŽŶ͕�ĂůƐŽ�ŬŶŽǁŶ�ĂƐ�/Z/�-Zd>^�;/ŶĨƌĂZĞĚ�/�ĞŶƟĮĐĂƟŽŶ�
ZĞĂů� dŝŵĞ�>ŽĐĂƟŽŶ�^ǇƐƚĞŵͿ͘� dŚĞ�ĂƐƐĞƚ� ŝĚĞŶƟĮĐĂƟŽŶ�ĐŽĚĞƐ�ĂƌĞ�
ĞŵďĞĚĚĞĚ� ŝŶ� ƚŚĞ�ƉĞƌŝŽĚŝĐĂůůǇ� ƚƌĂŶƐŵŝƩĞĚ�ďĞĂŵƐ͘�dŚĞ� ŝŶĨƌĂƌĞĚ�
ƐŝŐŶĂůƐ� ĞŵŝƩĞĚ� ďǇ� ƚŚĞ� d�'Ɛ� ĂƌĞ� ƌĞĐĞŝǀĞĚ� ďǇ� Ă� ƵŶŝƋƵĞůǇ� ƐĞůĨ-
ĚĞƐŝŐŶĞĚ͕� &W'�� ďĂƐĞĚ� ĐĂŵĞƌĂ� ŬŶŽǁŶ� ĂƐ� �&Dh� ;�ŝŐŝƚĂů� &ŝĞůĚ�
DĂƉƉŝŶŐ�hŶŝƚͿ͘�dŚĞ�ĨƌĂŵĞ�ƉƌŽĐĞƐƐŝŶŐ�ĂůŐŽƌŝƚŚŵ�ŝŶ�ƚŚĞ��&Dh�ŝƐ�
ĂďůĞ� ƚŽ� ĚĞĐŽĚĞ� ƚŚĞ� ƚĂŐ� /�Ɛ� ĂŶĚ� ĐĂůĐƵůĂƚĞ� ƚŚĞ� ƉŽƐŝƟŽŶ� ŽĨ� ƚŚĞ�
ƚĂŐƐ͘�dŚĞ� ƌĂǁ�ƉŽƐŝƟŽŶ�ĚĂƚĂ� ŝƐ� ƚŚĞŶ�ƉĂƐƐĞĚ�ŽŶ� ĨŽƌ� ĨƵƌƚŚĞƌ�ŚĂŶͲ
ĚůŝŶŐ͕� ƉƌŽĐĞƐƐŝŶŐ� ĂŶĚ� ĞǀĂůƵĂƟŽŶ� ƚŽ� ƚŚĞ�DŝĚĚůĞtĂƌĞ͘� dŚĞ� ƉƌŽͲ
ĐĞƐƐ�ƌĞƐƵůƚ�ŝƐ�ĂŶ�ĂĐĐƵƌĂƚĞ�ĂŶĚ�ŝŶƐƚĂŶƚĂŶĞŽƵƐ�ĐŽŽƌĚŝŶĂƚĞ�ƐƚƌĞĂŵ�
ŝŶ�ϯ��Žƌ�Ϯ�͘�&Žƌ�ϯ��ƌĞĐŽŶƐƚƌƵĐƟŽŶ�Ăƚ�ůĞĂƐƚ�ƚŚĞ�ƉŽƐŝƟŽŶ�ĚĂƚĂ�ŽĨ�
Ăƚ�ůĞĂƐƚ�Ϯ��&DhƐ�ŝƐ�ŶĞĞĚĞĚ͘�dŚĞ�ůŝŐŚƚ�ƉƌŽƉĂŐĂƟŽŶ�ŝƐ�ĂůǁĂǇƐ�ůŝŶĞͲ
Ăƌ͕ � ƌĞƐƵůƟŶŐ� ŝŶ� Ă� ƐƵď-ĐĞŶƟŵĞƚĞƌ� ƉŽƐŝƟŽŶ� ĂĐĐƵƌĂĐǇ� ǁŝƚŚ� /Z/�-
Zd>^� ƚĞĐŚŶŽůŽŐǇ͕ � ŽǀĞƌĐŽŵŝŶŐ� ŽƚŚĞƌ� ŬŶŽǁŶ� Zd>^� ƚĞĐŚŶŽůŽŐŝĞƐ͘�
dŚĞ� ƉŽƐŝƟŽŶŝŶŐ� ŝƐ� ĂůƐŽ� ŚŝŐŚůǇ� ƉƌĞĐŝƐĞ͕� ŶŽ� ͞ũƵŵƉŝŶŐ͟� Žƌ� ƌĞƉŽƐŝͲ
ƟŽŶŝŶŐ� ŝƐ� ĞǆƉĞƌŝĞŶĐĞĚ͕� ƚŚĞ� ƌĞĐĞŝǀĞĚ� ůŽĐĂƟŽŶ� ĂůǁĂǇƐ� ƐƚĂǇƐ� ƚŚĞ�
ƐĂŵĞ� ǁŚĞŶ� ƚŚĞ� ĂƐƐĞƚ� ŝƐ� ŶŽƚ� ŽŶ� ƚŚĞŵ� ŵŽǀĞ͘� /�� ŚĂŶĚůŝŶŐ� ďĞͲ
ƚǁĞĞŶ�ĐĂŵĞƌĂƐ�ŝƐ�ƉƌŽǀŝĚĞĚ�ďǇ�ƵŶŝƋƵĞ�ƉƌŽĐĞƐƐŝŶŐ�ĂůŐŽƌŝƚŚŵƐ͘� 



 

 

kƺɵ��ƳɮƏȇɎƏǕƺɀ�Ȓǔ�Ɏǝƺ� 
X«X(-«Án³�ÁƺƬǝȇȒǼȒǕɵ 

 

nȒɯ�ȵȒɯƺȸ�ƬȒȇɀɖȅȵɎǣȒȇ�ƏȇƳ�ǼȒȇǕ�ƫƏɎɎƺȸɵ�Ǽǣǔƺ 

nȒɯ�ƬȒɀɎ 

0Əɀɵ�³ƬƏǼƏƫǣǼǣɎɵ 

ÈȇǼǣȅǣɎƺƳ�ƏȅȒɖȇɎ�Ȓǔ�ɎȸƏƬǸƺƳ�ƏɀɀƺɎɀ 

«ƺƏǼ-Áǣȅƺ�ȵȸȒƬƺɀɀǣȇǕ 

RǣǕǝ�ƏɀɀƺɎ�(ƺȇɀǣɎɵ 

«I�ǣȅȅɖȇǣɎɵ�ƏȇƳ�ȇȒ�«I�ƺȅǣɀɀǣȒȇ 

³ɖƫ-ƬƺȇɎǣȅƺɎƺȸ�ƏƬƬɖȸƏƬɵ�ɯǣɎǝ�ǝǣǕǝ�ȵȸƺƬǣɀǣȒȇ 

nȒɯ�ȵȒɯƺȸ�ƬȒȇɀɖȅȵɎǣȒȇ�ƏȇƳ�ǼȒȇǕ�ƫƏɎɎƺȸɵ�Ǽǣǔƺ 

nȒɯ�ƬȒɀɎ 

0Əɀɵ�³ƬƏǼƏƫǣǼǣɎɵ 

ÈȇǼǣȅǣɎƺƳ�ƏȅȒɖȇɎ�Ȓǔ�ɎȸƏƬǸƺƳ�ƏɀɀƺɎɀ 

«ƺƏǼ-Áǣȅƺ�ȵȸȒƬƺɀɀǣȇǕ 

RǣǕǝ�ƏɀɀƺɎ�(ƺȇɀǣɎɵ 

«I�ǣȅȅɖȇǣɎɵ�ƏȇƳ�ȇȒ�«I�ƺȅǣɀɀǣȒȇ 

(ǣȸƺƬɎǣȒȇ�ɎȸƏƬǸǣȇǕ�٢ȇȒɎ�ǴɖɀɎ�ȵȒɀǣɎǣȒȇ٣ 

³ǣȅȵǼƺ�ǝƏȸƳɯƏȸƺ�ǝǣƺȸƏȸƬǝɵ 

0Əɀɵ�ǣȇɎƺǕȸƏɎǣȒȇ�ǣȇɎȒ�ƺɴǣɀɎǣȇǕ�«Án³�ɀɵɀɎƺȅɀ�Ȓȸ�ƏɀɀƺɎɀ 

0Əɀɵ�ǣȅȵǼƺȅƺȇɎƏɎǣȒȇ 

0Əɀɵ�ɎȒ�ɎȸƏƬǸא�(�ƏȇƳב�(�ȵȒɀǣɎǣȒȇ 



 

 

  
XȇǔȸƏȸƺƳ�ƫƏɀƺƳ�X«X(-«Án³� 

ÈǼɎȸƏɯǣƳƺ�ƫƏȇƳ�٢Èá ٣ 
٢«0!�³0z³0٣ 

nȒƬƏǼǣɿƏɎǣȒȇ�ȵȸǣȇƬǣȵǼƺ �ȇǕǼƺ�Ȓǔ��ȸȸǣɮƏǼ�٢�Ȓ�٣ 
Áǣȅƺ�(ǣǔǔƺȸƺȇƬƺ�Ȓǔ��ȸȸǣɮƏǼ�
٢Á(Ȓ�٣�Ȓȸ��Ȓ�ً�Ȓȸ�Áǣȅƺ�Ȓǔ�

IǼǣǕǝɎ�٢ÁȒI٣ 

�ƬƬɖȸƏƬɵ ׏�Ƭȅ ׎ב�Ƭȅ 

xƏɴِ�ɎƏǕ�–�ȸƺƏƳƺȸ�Ƴǣɀٮ
ɎƏȇƬƺ ד׏-׏�ȅ 

ٮ�ȅِ�nƏȸǕƺȸ�Ƴǣɀ׎׎׏�-��ȅ׎ב
ɎƏȇƬƺ�ȅƏɵ�ƬƏɖɀƺ�ǣȇɎƺȸǔƺȸٮ

ƺȇƬƺ 

³ɵȇƬ�ȇƺƺƳƺƳ zȒ 
Á(Ȓ��-çƺɀ 

ÁȒI�-�zȒ 

¨ǼƏȇ�!ƏǼǣƫȸƏɎǣȒȇ�ƬȒȅٮ
ȵǼƺɴǣɎɵ 

0Əɀɵ 
ÁƳȒ��-�!ȒȅȵǼƺɴ 

ÁȒI�-�0Əɀɵ� 
IƏɀɎ�ȅȒɮǣȇǕ�ȒƫǴƺƬɎ�ȇƏɮǣٮ
ǕƏɎǣȒȇ�ȵȒɀɀǣƫǼƺ�٢IƏɀɎ�
�z(�ƏƬƬɖȸƏɎƺ�ǼȒƬƏɎǣȒȇ�

ƬƏǼƬɖǼƏɎǣȒȇ٣ 

çƺɀ 
zȒً�ǼȒƬƏɎǣȒȇ�ƬƏǼƬɖǼƏɎǣȒȇ׏�ۃ��

ɀƺƬ 

�ɀɀƺɎ�ƳƺȇɀǣɎɵ àƺȸɵ�ǝǣǕǝ 
ÁȒI�-�àƺȸɵ�ǝǣǕǝ� 

Á(Ȓ��-�ȅƺƳǣɖȅ� 

(ƺɎƺȸȅǣȇǣȇǕ�Ɏǝƺ�ƳǣȸƺƬٮ
ɎǣȒȇ�Ȓǔ�ƺɮƺȇ�ɀȅƏǼǼ�ȒƫǴƺƬɎɀ 

çƺɀ ÁȒI�–�zȒ 
٢ɯǣɎǝ�ɎɯȒ�ɎƏǕɀ�Ȓȇ�Ɏǝƺ�Ȓƫٮ

ǴƺƬɎ٣ 
�Ȓ��-�çƺɀ� 

zɖȅƫƺȸ�Ȓǔ�ȸƺƏƳƺȸɀ�ȇƺƺƳٮ
ƺƳ�ɎȒ�ƬȒȇȇƺƬɎ�ɯǣɎǝ�Ə�ɎƏǕ ח ׏׏ 

ǔȒȸ�ǼȒƬƏɎǣȒȇ�ƬƏǼƬɖǼƏɎǣȒȇ 

Rá�ǝǣƺȸƏȸƬǝɵ Á�Jɀ�ƏȇƳ�(IxÈ-ɀ 
ÁƏǕɀً�ƏȇƬǝȒȸɀً�ȅƏɀɎƺȸ�Əȇٮ

ƬǝȒȸɀ 

«I�ƺȅǣɀɀǣȒȇ zȒ çƺɀ�٢ƫƺǼǼȒɯ�ȇȒǣɀƺ�ǼƺɮƺǼ٣ 

ÁƏǕ�ƫƏɎɎƺȸɵ�Ǽǣǔƺ Èȵ�ɎȒא��ɵƺƏȸɀ Èȵ�ɎȒ׏��ɵƺƏȸ 

nǣȇƺ-Ȓǔ-ɀǣǕǝɎ�ȇƺƺƳƺƳ�
٢nȒ³٣ 

çƺɀ !Əɀƺ-ƫɵ-ƬƏɀƺِ� 

ÁȒ�ȸƺƳɖƬƺ�nȒ³�ȵȸȒƫǼƺȅً�
(IxÈ�ƳƺȇɀǣɎɵ�ǣɀ�ɎȒ�ƫƺ�ǣȇٮ

ƬȸƺƏɀƺƳِ 

nȒƬƏɎǣȒȇ�ƬƏǼƬɖǼƏɎǣȒȇ�ƬƏȇ�ƫƺ�
ƳǣɀɎɖȸƫƺƳ�ƫɵ�ȅƺɎƏǼǼǣƬ�Ȓƫٮ

ǴƺƬɎ 

ÁȒ�ȸƺƳɖƬƺ�nȒ³�ȵȸȒƫǼƺȅً�
ƏȇƬǝȒȸ�ƳƺȇɀǣɎɵ�ǣɀ�ɎȒ�ƫƺ�ǣȇٮ

ƬȸƺƏɀƺƳِ� 

ÁƏǕ�ǝƏȸƳɯƏȸƺ�ƬȒȅȵǼƺɴǣɎɵ ³ǣȅȵǼƺ xƺƳǣɖȅ 

ÁƏǕ�ȵȸǣƬƺ !ǝƺƏȵƺȸ xȒȸƺ�ƺɴȵƺȇɀǣɮƺ 
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xǣƳƳǼƺɯƏȸƺ�ǣɀ�Ɏǝƺ�ɀȒǔɎɯƏȸƺ�ɎǝƏɎ�ȵȸȒƬƺɀɀƺɀ�
ȸƏɯ�ƳƏɎƏِ�XɎ�ǣɀ�ƬƏȵƏƫǼƺ�Ȓǔ�ɀɎƏȇƳƏǼȒȇƺ�ȒȵƺȸƏٮ
ɎǣȒȇ� Ȓȇ-ƳƺȅƏȇƳً� ƫɖɎ� ǣɎ� ƬƏȇ� ƏǼɀȒ� ƏƬɎ� Əɀ� Ə�
ɀǣȅȵǼƺ� ƳƏɎƏ� ȵȸȒɮǣƳƺȸ� ɎǝƏɎ� ǣɎ� ɎȸƏȇɀȅǣɎɀ� ɎȒ�
Ɏǝƺ� ƳƺɀǣȸƺƳ� ɀȒǔɎɯƏȸƺ� ǔȒȸ� ǔɖȸɎǝƺȸ� ȒȵƺȸƏٮ
ɎǣȒȇɀِ  
 
ÁǝȸȒɖǕǝ� ȵȸƺ-ƳƺˡȇƺƳ� ǣȇɎƺȸǔƏƬƺ� Ɏǝƺ� «Án³�
ɀɵɀɎƺȅ� ȵȸȒɮǣƳƺɀ� ǣƳƺȇɎǣˡƬƏɎǣȒȇ� ƏȇƳ� ǼȒƬƏٮ
ɎǣȒȇ�ƳƏɎƏ�ǔȒȸ�ǝǣǕǝƺȸ� ǼƺɮƺǼ�ƏȵȵǼǣƬƏɎǣȒȇɀِ�Áǝƺ�
ƺȇɎƺȸȵȸǣɀƺ�ƏȵȵǼǣƬƏɎǣȒȇɀ�ɀɖȵȵȒȸɎ�ȒȵƺȸƏɎǣȒȇɀ�
ɎǝƏɎ�ƬƏȇ�ɀƺȸɮƺ�ȵƏȸɎȇƺȸɀ�Ȓȸ�ƬɖɀɎȒȅƺȸɀ�ɯǣɎǝ�
ȸƺƏǼ-Ɏǣȅƺ�ƳƏɎƏِ�ñȒȇƺ�ƫƏɀƺƳ�ȵȸȒƬƺɀɀƺɀ�ƫƺٮ
ƬȒȅƺ�ǔɖǼǼɵ�ɎȸƏȇɀȵƏȸƺȇɎ�ɯǣɎǝ�ɎȸƏƬǸǣȇǕ�ƺƏƬǝ�
ƏɀɀƺɎ�ƏƬƬɖȸƏɎƺ�ƏȇƳ�ǣȇ�ȸƺƏǼ�Ɏǣȅƺِ�Èɀƺȸ�ǣȇɎƺȸٮ
ǔƏƬƺ�ƬƏȇ�ƫƺ�ɎƏǣǼȒȸƺƳ�ɎȒ�ɀȵƺƬǣˡƬ�ȇƺƺƳɀِ�Áǝƺ�
ǼȒƬƏɎǣȒȇ�ƫƏɀƺƳ�ƏȇƳ�ǣƳƺȇɎǣˡƺƳ�ȒƫǴƺƬɎ�ȸƺǼƏɎٮ
ƺƳ� ǔɖȇƬɎǣȒȇɀ� ƬƏȇ� ȸƏȇǕƺ� ǔȸȒȅ� ȸƺȵȒȸɎɀً�
ƺɮƺȇɎɀً� ƏǼƺȸɎɀً� ƏȇƳ� ƏƬɎǣȒȇɀ� ɎȒ� ƺȇɎƺȸȵȸǣɀƺ�
ȸƺɀȒɖȸƬƺ�ȅƏȇƏǕƺȅƺȇɎ�ǼƺɮƺǼِ�� 
 
0ȇɎƺȸȵȸǣɀƺ� ɀȒǔɎɯƏȸƺ� ƬƏȇ� ɀɖȵȵȒȸɎ� ɎǝȒɖٮ
ɀƏȇƳɀ� Ȓǔ� ɀǣɎƺɀً� ɖɀƺȸɀً� ƏȇƳ� ǝɖȇƳȸƺƳɀ� Ȓǔ�
ɎǝȒɖɀƏȇƳɀ� Ȓǔ� ɎȸƏƬǸƺƳ� ȸƺɀȒɖȸƬƺɀِ� � Xȇ� ȒȸƳƺȸ�
ɎȒ�ǣȅȵȸȒɮƺ�ƺǔˡƬǣƺȇƬɵ�ƏȇƳ�ǼȒɯƺȸ�ɯƏɀɎƺ�ȵȸȒٮ
ƳɖƬɎǣȒȇً� ǣɎ� ǣɀ� ƺɀɀƺȇɎǣƏǼ� ɎȒ� ƬȒǼǼƺƬɎ� Əɀ�ȅɖƬǝ�
ǣȇǔȒȸȅƏɎǣȒȇ�ƏƫȒɖɎ�ƏɀɀƺɎɀ�Əɀ�ȵȒɀɀǣƫǼƺِ�áǣɎǝ�
Ɏǝƺ�ǼȒƬƏɎǣȒȇ�ǣȇǔȒȸȅƏɎǣȒȇ�Ȓǔ�ƏɀɀƺɎɀ�ƏɎ�ǝƏȇƳً�
ǣɎ�ǣɀ�ȵȒɀɀǣƫǼƺ�ɎȒ�ȒȵɎǣȅǣɿƺ�Ɏǝƺ�ȅȒɮƺȅƺȇɎ�Ȓǔ�
ƏɀɀƺɎɀ� ƏȇƳ�ȅǣȇǣȅǣɿƺ� Ɏǝƺ� ȇƺƬƺɀɀƏȸɵ� ȇɖȅٮ
ƫƺȸ�Ȓǔ�ƬƺȸɎƏǣȇ�ɎȒȒǼɀِ 

xX((n0á�«0 
Áǝƺ�ǝƺƏȸɎ�ƏȇƳ�ɀȒɖǼ�Ȓǔ�«ƺƬȒ³ƺȇɀƺِ 



 

 

³ȅƏǼǼ-ɀƬƏǼƺ�ƏɀɀƺɎً 
ɵƺɎ�ƺƏɀɵ�ɎȒ�ˡȇƳِ 

Á�J� 
^ŝŵƉůŝĐŝƚǇ�ĂŶĚ�ƌĞůŝĂďŝůŝƚǇ�ǁĞƌĞ�ƚŚĞ�ŬĞǇ�ĂƐƉĞĐƚƐ�ŽĨ�ƚŚĞ�ĚĞƐŝŐŶ�ƉƌŽĐĞƐƐ�ĨŽƌ�ƚŚĞ�
ŵĂŝŶ�ŚĂƌĚǁĂƌĞ�ĐŽŵƉŽŶĞŶƚƐ͘�dŚŝƐ�ŝƐ�ƚŚĞ�ƌĞĂƐŽŶ�ǁŚǇ�Ăůů�ǀĞƌƐŝŽŶƐ�ŽĨ�ƚŚĞ�ůŽǁ-
ĐŽƐƚ�ĂŶĚ�ƐŵĂůů-ƐŝǌĞ�d�'Ɛ�ƉƌŽǀŝĚĞ�ŚŝŐŚ�ƵƉƟŵĞ�ǁŝƚŚ�ĐŽƐƚ-ĞīĞĐƟǀĞ�ƐŽůƵƟŽŶƐ͘�
d�'Ɛ�ĞůĞĐƚƌŽŶŝĐƐ�ŽƉĞƌĂƚĞ�ǁŝƚŚ�ůŽǁ�ƉŽǁĞƌ�ĐŽŶƐƵŵƉƟŽŶ͘��Ƶŝůƚ-ŝŶ�ŵŽƟŽŶ�ƐĞŶͲ
ƐŽƌƐ�ĨƵƌƚŚĞƌ�ƌĞĚƵĐĞ�ƉŽǁĞƌ�ĐŽŶƐƵŵƉƟŽŶ�ǁŝƚŚ�͞ƐůĞĞƉ͟�ŵŽĚĞ�ďĞŝŶŐ�ĂĐƟǀĂƚĞĚ�
ǁŚĞŶ� ƚŚĞŝƌ�ŵŽƟŽŶ� ŝƐ� ƐƚŽƉƉĞĚ͘��ĂƩĞƌŝĞƐ�ŽŶ�ŶŽŶ-ĐŽŶƐƚĂŶƚůǇ�ŵŽǀŝŶŐ�ĂƐƐĞƚƐ�
ŵĂǇ� ůĂƐƚ� ĨŽƌ�ǇĞĂƌƐ͘��ƐƐĞƚƐ� ĐŽŶƐƚĂŶƚůǇ�ŽŶ� ƚŚĞ�ŵŽǀĞ�ĐĂŶ�ďĞ� ŝŶƚĞŐƌĂƚĞĚ�ǁŝƚŚ�
d�'Ɛ�ƚŽ�ƚŚĞŝƌ�ďĂƩĞƌǇ�ƐŽƵƌĐĞ�ĚŝƌĞĐƚůǇ͕�ĂŶĚ�ŶŽ�ĞǆƚĞƌŶĂů�ƉŽǁĞƌ�ƐƵƉƉůǇ�ǁŝůů�ďĞ�
ŶĞĞĚĞĚ͘�d�'Ɛ�ĂƌĞ�ĂǀĂŝůĂďůĞ�ǁŝƚŚ�ƐƚĂŶĚĂƌĚ�ĂŶĚ�ƌĞĐŚĂƌŐĞĂďůĞ�ďĂƩĞƌŝĞƐ͘��ŽŶͲ
ƟŶƵŽƵƐ�ƚƌĂĐŬŝŶŐ�ŝƐ�ĂǀĂŝůĂďůĞ�ǁŝƚŚ�ƵƉ�ƚŽ�ϭϬ�,ǌ�ƐŝŐŶĂů�ĞŵŝƐƐŝŽŶ�ƌĂƚĞ͘ 
 
dŚĞ�d�'Ɛ�ĐĂŶ�ĂůƐŽ�ďĞ�ĐŽŵƉůĞŵĞŶƚĞĚ�ǁŝƚŚ�Ğ-ƉĂƉĞƌ�ĚŝƐƉůĂǇƐ͕�ǁŚŝĐŚ�ĐĂŶ�ďĞ�
ĐŽŶƚƌŽůůĞĚ�ƚŚƌŽƵŐŚ�ƚǁŽ-ǁĂǇ�/Z�ĐŽŵŵƵŶŝĐĂƟŽŶ͘�dŚŝƐ�ĂůůŽǁƐ�ƚŚĞ�d�'Ɛ�ƚŽ�ĂůͲ
ƐŽ�ĚŝƐƉůĂǇ�ĐŚĂŶŐŝŶŐ�ŝŶĨŽƌŵĂƟŽŶ͕�ǁŝƚŚ�ůŽǁ�ĞŶĞƌŐǇ�ĐŽŶƐƵŵƉƟŽŶ͘� 

tŝƚŚ� ƚŚĞ�ŚĞůƉ�ŽĨ� ƚǁŽ� >��Ɛ� ĂůůŽĐĂƚĞĚ� ƚŽ�ŽŶĞ� /�� ;ďĞ� ŝƚ� ƚǁŽ�d�'Ɛ�Žƌ� Ă�ĚŽƵďůĞ-
ƐŝĚĞĚ�d�'Ϳ͕�/Z/�-Zd>^�ĐĂŶ�ŶŽƚ�ŽŶůǇ�ĚĞƚĞƌŵŝŶĞ�ƚŚĞ�ůŽĐĂƟŽŶ�ŽĨ�ĂŶ�ŽďũĞĐƚ͕�ďƵƚ�ƚŚĞ�
ĐƵƌƌĞŶƚ�ŚĞĂĚŝŶŐ�ŽĨ�ŝƚ͘�dŚŝƐ�ĚŝƌĞĐƟŽŶ�ŝƐ�ŶŽƚ�ĚĞƌŝǀĞĚ�ĨƌŽŵ�ƚŚĞ�ŵŽǀŝŶŐ�ĚŝƌĞĐƟŽŶ͕�
ďƵƚ�ƚŚĞ�ĂĐƚƵĂů�ĚŝƌĞĐƟŽŶ�ŽĨ�ƚŚĞ�ŽďũĞĐƚ͘ ��ůů�ŽĨ�ƚŚĞƐĞ�ĂƌĞ�ĂůƐŽ�ƐƵŝƚĂďůĞ�ĨŽƌ�ƚƌĂĐŬŝŶŐ�
ƌĞĂů-ƟŵĞ�ĚƌŽŶĞƐ�Žƌ�ŽƚŚĞƌ�ĨĂƐƚ-ŵŽǀŝŶŐ�ŽďũĞĐƚƐ͘�>ŽĐĂƟŽŶ�ĚĂƚĂ�ŽĨ�ƚƌĂĐŬĞĚ�ĂƐƐĞƚƐ�
ĂŶĚ�ƉĞŽƉůĞ�ĐĂŶ�ďĞ�ƵƐĞĚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƐĂĨĞƚǇ�ĂŶĚ�ƚŽ�ŝŶĐƌĞĂƐĞ�ƉƌŽĐĞƐƐ�ĞĸĐŝĞŶĐǇ͘ 



 

 

(IxÈ� 
Áǝƺ�ƬƏȅƺȸƏ�ɎǝƏɎ�ɀƺȇɀƺɀ�ƺɮƺȇ�Ɏǝƺ�
ɀȅƏǼǼƺɀɎ�ȅȒɮƺȅƺȇɎɀِ 

�ƉĂƌƚ�ĨƌŽŵ�ƌĞůŝĂďŝůŝƚǇ�ĂŶĚ�ƐŝŵƉůŝĐŝƚǇ͕�ƚŚĞ�ĐĂŵĞƌĂƐ�ǁĞƌĞ�ĚĞƐŝŐŶĞĚ�ǁŝƚŚ�ƐƉĞͲ
ĐŝĂů�ĐĂƌĞ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƐĐĂůĂďŝůŝƚǇ͘�dŚŝƐ�ĂůůŽǁƐ�ǇŽƵ�ƚŽ�ĮŶĚ�ƚŚĞ�ŽƉƟŵĂů�ĐĂŵĞƌĂ�
ĨŽƌ� ĞǀĞƌǇ� ƚĂƐŬ͘� �ĂƐǇ� ƐĐĂůĂďŝůŝƚǇ� ŽƌŝŐŝŶĂƚĞƐ� ĨƌŽŵ� ƚŚĞ� ĨĂĐƚ� ƚŚĂƚ� ƚŚĞƌĞ� ŝƐ� ŶŽ�
ŚĂƌĚǁĂƌĞ�ŚŝĞƌĂƌĐŚǇ͕�ƚŚƵƐ�ĞǆƉĂŶĚŝŶŐ�ƚŚĞ�ƐǇƐƚĞŵ�ŽŶůǇ�ƌĞƋƵŝƌĞƐ�ƚŚĞ�ŝŶƐƚĂůůĂͲ
ƟŽŶ�ŽĨ�ŶĞǁ��&DhƐ�ƚŽ�ĞǆƉĂŶĚ�ĐŽǀĞƌĂŐĞ�ĚǇŶĂŵŝĐĂůůǇ�ĂŶĚ�ĂĚĚŝŶŐ�d�'Ɛ�ƚŽ�
ŶĞǁ�ĂƐƐĞƚƐ͘ 
 
 
 
�Ɛ�Ă�ƌĞƐƵůƚ�ŽĨ�ƚŚĞ�ƵŶŝƋƵĞ�&W'��ĂƌĐŚŝƚĞĐƚƵƌĞ͕�/Z/�-Zd>^�ŐŝǀĞƐ�ƵƐ�ƚŚĞ�ĂďŝůŝƚǇ�
ƚŽ�ĂůƚĞƌ�ƚŚĞ�ŚĂƌĚǁĂƌĞ�ŽǀĞƌ�Ă�ǁŝĚĞ�ƌĂŶŐĞ͘�dŚĞ�ĐĂŵĞƌĂƐ�ĐŽŶƚĂŝŶ�ĂŶ�ŝŶĨƌĂƌĞĚ�
ůŝŐŚƚ�ĮůƚĞƌ�ůĂǇĞƌ͕�ƚŚƵƐ�ƚŚĞ�ƉƌŽĐĞƐƐĞĚ�ƉŝĐƚƵƌĞ�ĚŽĞƐŶ͛ ƚ�ĐŽŶƚĂŝŶ�ĂŶǇ�ƐĞŶƐŝƟǀĞ�
ŝŵĂŐĞƐ͕� ŽŶůǇ� ƚŚĞ� ƐŝŐŶĂůƐ� ĨƌŽŵ� ƚŚĞ� ďĞĂĐŽŶƐ͘� �ůů� ĨĂĐƚŽƌƐ͕� ŝŶĐůƵĚŝŶŐ� ƉŝĐƚƵƌĞ�
ƌĞƐŽůƵƟŽŶ͕� ĨƌĂŵĞƌĂƚĞ� ĂŶĚ� ƐĞŶƐŝƟǀŝƚǇ� ĐĂŶ�ďĞ�ƉĞƌƐŽŶĂůŝǌĞĚ� ƚŽ�ƉƌŽǀŝĚĞ� ƚŚĞ�
ďĞƐƚ�ƐŽůƵƟŽŶ�ĨŽƌ�ĂŶǇ�ŶĞĞĚ͘�dŚĞ�/��ůĞŶŐƚŚ�;ŶƵŵďĞƌ�ŽĨ�ďŝƚƐͿ�ĐĂŶ�ďĞ�ƐĞƚ�ǁŝƚŚͲ
ŽƵƚ�ůŝŵŝƚĂƟŽŶƐ͕�ĂůůŽǁŝŶŐ�ǇŽƵ�ƚŽ�ƚƌĂĐŬ�ĂŶ�ƵŶůŝŵŝƚĞĚ�ĂŵŽƵŶƚ�ŽĨ�ĂƐƐĞƚƐ͘ 
 
dŚĞ��&DhƐ�ĐĂŶ�ďĞ�ƉŽǁĞƌĞĚ�ĂƐ�ƉĞƌ�ǇŽƵƌ�ĐŚŽŝĐĞ�ŝŶ�ƚŚĞ�ϵ�–�Ϯϰ�s�ƌĂŶŐĞ͕�Žƌ�
ƵƐĞ� ƚŚĞ� ŝŶďƵŝůƚ�WŽ��ĐĂƉĂďŝůŝƟĞƐ͘�dŚĞ�ŚŝŐŚĞƐƚ� ĨƌĂŵĞƌĂƚĞ� ŝƐ�ϵϬ�&W^� ŝŶ�ϳϮϬƉ�
,�͕�ǁŚŝĐŚ� ŝƐ� ƐƵĸĐŝĞŶƚ� ƚŽ� ŽƉĞƌĂƚĞ� ĂŶǇǁŚĞƌĞ� ďĞƚǁĞĞŶ� ϭ� ĂŶĚ� ϭϱ�ŵĞƚĞƌƐ͘�



 

 



 

 

dŚĞ�ŐƌĞĂƚ�ĂĚǀĂŶƚĂŐĞ�ŽĨ�ƚŚĞ�/Z/�-Zd>^�ŽǀĞƌ�ŽƚŚĞƌ͕ �
ǁŝĚĞůǇ�ƵƐĞĚ� ƚĞĐŚŶŽůŽŐŝĞƐ� ƐƵĐŚ� ĂƐ�ht��Žƌ�Z&/��
ƚĞĐŚŶŽůŽŐǇ͕ � ŝƐ� ƚŚĂƚ� ŝƚ� ŚĂƐ� ŶŽ� ŝŶƚĞƌĨĞƌĞŶĐĞ-
ƐĞŶƐŝƟǀĞ� ĐŽŵƉŽŶĞŶƚƐ͕� ƚŚĞ� ƚĞĐŚŶŽůŽŐǇ� ŝƐ� ĐŽŵͲ
ƉůĞƚĞůǇ� ŝŵŵƵŶĞ� ƚŽ� ĂŶǇ� ŬŝŶĚ� ŽĨ� ƌĂĚŝŽ� ĨƌĞƋƵĞŶĐǇ�
ĂŶĚ�ŚĂƐ�ŶŽ�Z&�ĞŵŝƐƐŝŽŶ͘�dŚŝƐ�ĂůůŽǁƐ�ŝƚ�ƚŽ�ǁŽƌŬ�ŝŶ�
ĞŶǀŝƌŽŶŵĞŶƚƐ�ǁŚĞƌĞ�ŶŽ�Z&� ŝƐ�ĂůůŽǁĞĚ͘� /Ĩ�ƚŚĞ�ĚŝͲ
ƌĞĐƚ�ůŝŶĞ�ŽĨ�ƐŝŐŚƚ�ŝƐ�ŶŽƚ�ĂǀĂŝůĂďůĞ�ƚŽ�Ă�ĐĞƌƚĂŝŶ�d�'͕�
ƚŚĞ� ůĂƐƚ�ĂǀĂŝůĂďůĞ�ĐŽŽƌĚŝŶĂƚĞ�ĐĂŶ�ĂůƐŽ�ĐĂƌƌǇ�ƵƐĞͲ
ĨƵů�ŝŶĨŽƌŵĂƟŽŶ͕�ǁŚŝĐŚ�ĐĂŶ�ďĞ�ŝŶƚĞƌƉƌĞƚĞĚ�ŝŶ�ƚŚĞ�
ƐŽŌǁĂƌĞ͘��ƵĞ� ƚŽ� ƚŚĞ� ŝŵŵƵŶŝƚǇ� ƚŽ� ŝŶƚĞƌĨĞƌĞŶĐĞ͕�
ƚŚĞ�ƚĞĐŚŶŽůŽŐǇ�ĞŶĂďůĞƐ�ƵƐ�ƚŽ�ƚƌĂĐŬ�ĂŶĚ�ƚƌĂĐĞ�ŽďͲ
ũĞĐƚƐ�ŝŶ�ĂŶ�ĂƌĞĂ�ǁŝƚŚ�ŚŝŐŚ�ŽďũĞĐƚ�ĚĞŶƐŝƚǇ�ǁŝƚŚ�ŶŽ�
ůŽƐƐ�ŝŶ�ĂĐĐƵƌĂĐǇ͘  

ZĞĐŽ^ĞŶƐĞ� ŝƐ� ĂďůĞ� ƚŽ� ƐĞƌǀĞ� Ăůů� ŝŶĚŝǀŝĚƵĂů� ŶĞĞĚƐ�
ĂŶĚ�ĂĚĂƉƚ�ƚŚĞ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ�ĞǆŝƐƟŶŐ�ďĂƐŝĐ�ƐǇƐͲ
ƚĞŵ�ƚŽ�ƚŚĞŵ͘��ƚ�ďŽƚŚ�ƚŚĞ�ŚĂƌĚǁĂƌĞ�ĂŶĚ�ƐŽŌǁĂƌĞ�
ůĞǀĞůƐ͘�/Ŷ�ƚĞƌŵƐ�ŽĨ�ƵƐĞ͕�ĞǀĞŶ�ƚŚĞ�ƐƚĂƌƟŶŐ�ďĂƐĞ�ĂůͲ
ůŽǁƐ�Ă�ŐƌĞĂƚ�ĚĞĂů�ŽĨ�ŇĞǆŝďŝůŝƚǇ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ƵƐĞ͕�ďƵƚ�
ƚŚŝƐ�ŝƐ�ĮŶĞ-ƚƵŶĞĚ�Žƌ�ĞǆƉĂŶĚĞĚ�ƚŽ�ƐŽůǀĞ�ƚŚĞ�ƉƌŽďͲ
ůĞŵ�ƚŚĂƚ�ĂƌŝƐĞƐ͘  



 

 

dŚĞ� ƚĞĐŚŶŽůŽŐǇ�ĐĂŶ�ŽƉĞƌĂƚĞ�ĂƐ�Ă�ŵĂŝŶ�Zd>^� ŝŶ�ŵŽƐƚ� ŝŶĚƵƐƚƌŝĂů�
ĞŶǀŝƌŽŶŵĞŶƚƐ͕�ĂƐ�ĐŽŵŵƵŶŝĐĂƟŽŶ�ǁŝƚŚ�^ŝĞŵĞŶƐ�W>��ĐŽŶƚƌŽůůĞƌƐ�
ŝƐ�ĂǀĂŝůĂďůĞ͘�dŚĞ�ƐŵĂůů�ƐŝǌĞ�ŽĨ�ƚŚĞ�d�'Ɛ�ĂůůŽǁƐ�ƚŚĞ�ƐǇƐƚĞŵ�ƚŽ�ďĞ�
ŝŶƚĞŐƌĂƚĞĚ�ŝŶƚŽ�ĞǆŝƐƟŶŐ�Zd>^�^ǇƐƚĞŵƐ͕�ƚŚƵƐ�ĐŽŵƉůĞŵĞŶƟŶŐ�ŽƚŚͲ
Ğƌ͕ � ůĞƐƐ� ĂĐĐƵƌĂƚĞ� ƚĞĐŚŶŽůŽŐŝĞƐ͘� �ƵƚŽŶŽŵŽƵƐ� 'ƵŝĚĞĚ� sĞŚŝĐůĞƐ�
;�'sƐͿ�Žƌ�ĐŽŶƚĂŝŶĞƌƐ�ĐĂŶ�ďĞ�ŝŶƐƚĂůůĞĚ�ǁŝƚŚ�ĮǆĞĚ�d�'Ɛ�ŐŝǀĞ�ŶĞǁ�
ĂǀĂŝůĂďůĞ� ĨĞĂƚƵƌĞƐ� ƚŽ�ŵĂŶƵĨĂĐƚƵƌĞƌƐ�ĂŶĚ�ŚĂŶĚůĞƌƐ͕�ĂƐ� ƚŚĞ� ůŽĐĂͲ
ƟŽŶ�ŽĨ�ƚŚĞ�ŽďũĞĐƚƐ�ǁŽƵůĚ�ďĞ�ŬŶŽǁŶ�ŝŶ�ƌĞĂů�ƟŵĞ�ǁŝƚŚ�ŝŵƉŽƌƚĂŶƚ�
ŝŶĨŽƌŵĂƟŽŶ�ďĞŝŶŐ� ƌĞƉƌĞƐĞŶƚĞĚ�ŽŶ� ƚŚĞŵ�ǁŝƚŚ� ƚŚĞ�Ğ-ƉĂƉĞƌ�ĚŝƐͲ
ƉůĂǇƐ͘�dŚŝƐ�ǁĂǇ�Ăůů�ƚƌŽůůĞǇƐ�ĂŶĚ�ĐŽŶƚĂŝŶĞƌƐ�ĐĂŶ�ďĞ�ŝĚĞŶƟĮĞĚ�ĂŶĚ�
ůŽĐĂƚĞĚ�ŝŶ�ƌĞĂů�ƟŵĞ͘�&ŝŶĚŝŶŐ�Ă�ƌĞƉůĂĐĞŵĞŶƚ�ĐŽŵƉŽŶĞŶƚ�Žƌ�ĂĚĚ-
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Windows 10
Linux

DFMU data receiver
Tag ID decoder

Web based GUI, plugin configuration
Tag position reconstruction to real 2D, 3D coordinate systems

Region identification in camera image coordinates
Region identification in real 2D coordinates

2D Layout visualization
DFMU configuration (network, etc)

Demo user interface (calibration and 2D layout demo)
Software Development Kit Plugin

Send tag position data:
over MQTT to a broker

to MSSQL database server
to MySQL database server

to SQLite database
to OPC UA (on PLC)

S7 Profinet communication
Modbus TCP Communication

Save tag position data to CSV files
Send data over UDP

other protocols on request
PLC Integration (hourly rate)
3D View (GUI)
Improved precision for position reconstruction
Heatmap visualization
Spaghetti diagram visualization
Low battery voltage signaling
Custom Development Tailoring (hourly rate):

Custom Position Transformation
Custom GUI Visualization

Custom Business Workflow Implementation
Custom Report Generation
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PC Running:

Base Software Package

Additional Options

Included 

RecoSense Software
Technical Data Sheet

System Requirements



Normal angle Wide angle

Camera Sensor Resolution 1640 × 1232 (2 MP) 1640 × 1232 (2 MP)
Camera Framerate 90 fps 90 fps

FOV 62.2° × 48.4° 90° × 81°
Accuracy* ± 5 cm ± 15 cm

Working Range
Working Temperature

Default Networking Setup

Power Supply

Data output

Encrypted data output content

Width
Depth

Height
Weight

*Accuracy measured at

90 mm
42 mm

RecoSense DFMU
Technical Data Sheet

Properties

Dimensions

DHCP / Static IP

140 g

1 - 15 m
-5 - 50°C

1 - 3 m, multiple TAGs, accuracy may decrease along the edges

 9 - 24 V DC or PoE (IEEE 802.3at type-2 compatible)

over 10/100 Ethernet (TCP/IP)

Timestamp; 2D position (U,V), tag ID

74 mm



Battery Powered Rechargable Battery Powered

Working Range 1     -     6 m 1      -     15 m
Battery Life* up to 1 year up to 1 year

Max. locating frequency 1 Hz 18 Hz or continous locating without ID

Powered by CR2450 Rechargable Li-Ion Battery 
Transmission Angle

Transmisison Wavelength
Maximum ID Length

Wake-On-Motion
Working Temperature

Fixing mode

Width 73 mm 65 mm
Depth 45 mm 35 mm

Height 16 mm 21 mm
Weight 30 g 45 g

RecoSense TAG
Technical Data Sheet

120°
940 nm
21 bit
yes

Rechargeable: 1 év, ha 6 m távolságból 5 sec transmission period mellett óránként 3 percet mozog (egész nap alatt 1 órát)
Rechargeable: 2 hét, ha 6 m távolságból 18 Hz követés mellett egy nap 6 órát mozog

Battery: 6 hónap, ha 6 m távolságból 5 sec transmission period mellett óránként 3 percet mozog (egész nap alatt 1 órát)
Battery: 1 hét, ha 6 m távolságból 18 Hz követés mellett egy nap 6 órát mozog

Properties

Dimensions

*Battery life measured as:

Can be fixed on any surface with magnet, glue, velcro, bracket, etc.
-5 - 50°C



Windows 10
Linux (Tested on Ubuntu)

Camera Resolution 1640x1232@90 fps
FOV 62.2x48.4°

Default Networking Setup DHCP
Power Supply (IEEE 802.3at type-2 compatible)

Update Interval optional: continuous refresh rate
Operation mode periodic / optional: continuous refresh mode

Wake-On-Motion
CR2450 Battery Optional USB rechargeable Li-Ion Battery

3D View (GUI)

Heatmap visualization

Spaghetti diagram visualization

Low battery voltage signaling
over MQTT to a broker
to MSSQL database server
to MySQL database server
to SQLite database
Save tag position data to CSV files
Send data over UDP
to OPC UA (on PLC)
S7 Profinet communication
Modbus TCP Communication

Improved precision for position reconstruction
PLC Integration (hourly rate)

Custom Position Transformation
Custom GUI Visualization
Custom Business Workflow Implementation
Custom Report Generation

Width 70 cm
Depth 45 cm

Height 70 cm

Dimensions

DFMU Data Reciever

ID Tags

Base Software Package

Additional Options (not included in Basic Package)

Region identification in real 2D coordinates
2D Layout visualization

DFMU configuration (network, etc)
Demo user interface (calibration and 2D layout demo)

Software Development Kit Plugin

DFMU data receiver
Tag ID decoder

Web based GUI, plugin configuration
Tag position reconstruction to real 2D, 3D coordinate systems

Region identification in camera image coordinates

RecoSense DemoKit
Technical Data Sheet

The full experience of the RecoSense IRID - RTLS System capabilities even on your desktop for demonstartion and pilot purposes

System requirements

Contents of the DemoKit Basic Package

Details

PC operating with

Send tag position data:

Custom Development Tailoring (hourly rate)

Base Software package
Quick Start Guide

 1 DemoKit Structure (assembly required)
 1 Carry Bag for easy transport 

1 DFMU
4 TAGS (Battery Powered)

Tools and accessories necessary for assembly


