
<latexit sha1_base64="eCC232hFvVLmmpFOmifhFUyUX4M="></latexit>

7LPH�HQFRGLQJ RU HYHQW�GULYHQ VDPSOLQJ LV DQ DOWHUQDWLYH
SDUDGLJP WR 6KDQQRQ VDPSOLQJ�

:H SURSRVH D GLIIHUHQWLDWH�DQG�ÀUH WLPH�HQFRGLQJ PDFKLQH
�',)�7(0� LQVSLUHG E\ WKH PDJQRFHOOXODU SDWKZD\ LQ WKH
KXPDQ YLVXDO V\VWHP�

:H SURSRVH NHUQHO�EDVHG WLPH�HQFRGLQJ RI )5, VLJQDOV ZLWK
',)�7(0 YLD )RXULHU�GRPDLQ DQDO\VLV�

<latexit sha1_base64="gOSFsEge+5N9g1c15Ihofgroq14="></latexit>

>�@ 9HWWHUOL HW DO�� ´6DPSOLQJ VLJQDOV ZLWK ÀQLWH UDWH RI LQQRYDWLRQ�µ ,((( 7UDQV� 6LJQDO
3URFHVV�� �����
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2. DIFFERENTIATE-AND-FIRE TIME-ENCODING MACHINE

<latexit sha1_base64="hP2PIlQDJPjCwy1ZBYsyve4EJtA="></latexit>

/HPPD �t�WUDQVIRUP�� /HW y 2 C1(R)� 7KH RXWSXW T')y =
{tn}n2Z VDWLVÀHV

(Dy)(tn) = (�1)n+1(� � ↵(tn � tn�1)).
<latexit sha1_base64="EoGlkIdkgSiqz23rm1YNeV1i1WQ="></latexit>

&RUROODU\ �6DPSOLQJ VHWV RI ',)�7(0�� /HW y 2 C1(R) ZLWK
kDyk1  �� 7KH RXWSXW T')y = {tn}n2Z VDWLVÀHV
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<latexit sha1_base64="p/v4b607PiweL5S1WsC0dD3YHAA=">AAAB63icbVBNS8NAEJ34WetX1aOXxSLUS0lE1GPRi8cK9gPaUDbbTbt0Nwm7E7GU/gUvHhTx6h/y5r9x0+agrQ8GHu/NMDMvSKQw6Lrfzsrq2vrGZmGruL2zu7dfOjhsmjjVjDdYLGPdDqjhUkS8gQIlbyeaUxVI3gpGt5nfeuTaiDh6wHHCfUUHkQgFo5hJTxU865XKbtWdgSwTLydlyFHvlb66/ZilikfIJDWm47kJ+hOqUTDJp8VuanhC2YgOeMfSiCpu/Mns1ik5tUqfhLG2FSGZqb8nJlQZM1aB7VQUh2bRy8T/vE6K4bU/EVGSIo/YfFGYSoIxyR4nfaE5Qzm2hDIt7K2EDammDG08RRuCt/jyMmmeV73Lqnt/Ua7d5HEU4BhOoAIeXEEN7qAODWAwhGd4hTdHOS/Ou/Mxb11x8pkj+APn8weDb43k</latexit>

x(t)

SAMPLING KERNEL DIF-TEM

<latexit sha1_base64="6a+b0pSF/1ROD4S+53DAfhsJ844="></latexit>

y(t)
<latexit sha1_base64="Nmto7wKsk2nHmTQTE8OatoNvfNE=">AAAB63icbVBNS8NAEJ34WetX1aOXxSLUS0mkqMeiF48V7Ae0oWy2m3bpbhJ2J0IJ/QtePCji1T/kzX/jts1BWx8MPN6bYWZekEhh0HW/nbX1jc2t7cJOcXdv/+CwdHTcMnGqGW+yWMa6E1DDpYh4EwVK3kk0pyqQvB2M72Z++4lrI+LoEScJ9xUdRiIUjOJMGlbwol8qu1V3DrJKvJyUIUejX/rqDWKWKh4hk9SYrucm6GdUo2CST4u91PCEsjEd8q6lEVXc+Nn81ik5t8qAhLG2FSGZq78nMqqMmajAdiqKI7PszcT/vG6K4Y2fiShJkUdssShMJcGYzB4nA6E5QzmxhDIt7K2EjaimDG08RRuCt/zyKmldVr2rau2hVq7f5nEU4BTOoAIeXEMd7qEBTWAwgmd4hTdHOS/Ou/OxaF1z8pkT+APn8wdqwI3X</latexit>

g(t)

<latexit sha1_base64="fZtgtEqZ171G4wz4Xr+QPDMj1iA=">AAACIHicbVDLSsNAFJ3UV62vqDvdBIvgqiRS1GVREZcV+oI2hMl00g6dmYSZiRBCwG9x4VY/w5241J/wF5ymWWjbAwNnzrkX7jl+RIlUtv1llFZW19Y3ypuVre2d3T1z/6Ajw1gg3EYhDUXPhxJTwnFbEUVxLxIYMp/irj+5mfrdRywkCXlLJRF2GRxxEhAElZY882jAoBpLJNJW5qX5R7D09i7LEs+s2jU7h7VInIJUQYGmZ/4MhiGKGeYKUShl37Ej5aZQKIIoziqDWOIIogkc4b6mHDIs3TTPkFmnWhlaQSj048rK1b8bKWRSJszXk/nF895UXOrlkWQgl5n9WAVXbkp4FCvM0eyKIKaWCq1pW9aQCIwUTTSBSBAdxEJjKCBSutOKbsiZ72ORdM5rzkWt/lCvNq6LrsrgGJyAM+CAS9AA96AJ2gCBJ/ACXsGb8Wy8Gx/G52y0ZBQ7h+AfjO9f87ykeA==</latexit>

TDFy
<latexit sha1_base64="n9GKpnFHY1XJGy8oxTbQhQdX7lk=">AAACH3icbVDLSgMxFM3UV62vUVfiJlgEV2VGirosKuKyQl/QDiWTZtrQJDMkGaEMg9/iwq1+hjtx26/wF0yns9C2BwIn59wL9xw/YlRpx5lahbX1jc2t4nZpZ3dv/8A+PGqpMJaYNHHIQtnxkSKMCtLUVDPSiSRB3Gek7Y/vZn77mUhFQ9HQk4h4HA0FDShG2kh9+6THkR4pLJNG2k+yj+TJ/UOa9u2yU3EywGXi5qQMctT79k9vEOKYE6ExQ0p1XSfSXoKkppiRtNSLFYkQHqMh6RoqECfKS7IIKTw3ygAGoTRPaJipfzcSxJWacN9MZgcvejNxpZclUoFaZXZjHdx4CRVRrInA8yuCmEEdwllZcEAlwZpNDEFYUhME4hGSCGtTack05C72sUxalxX3qlJ9qpZrt3lXRXAKzsAFcME1qIFHUAdNgMELeAPv4MN6tT6tL+t7Plqw8p1j8A/W9Bf+7KP1</latexit>

TDF

<latexit sha1_base64="pNVPesjH3YsD43+DkEvQF4vU8Pw="></latexit>

)LJ �� .HUQHO�EDVHG WLPH�HQFRGLQJ RI XVLQJ D VDPSOLQJ NHUQHO WKDW VDWLVÀHV WKH DOLDV�
FDQFHOODWLRQ FRQGLWLRQV >�@ DQG ',)�7(0�

<latexit sha1_base64="tZEZiWTZ7iN8Ewt33uNQjnD+TbA="></latexit>

3URSRVLWLRQ �6XIÀFLHQW FRQGLWLRQ IRU SHUIHFW UHFRYHU\�� /HW
WKH )5, VLJQDO x(t) EH REVHUYHG XVLQJ D VDPSOLQJ NHUQHO
g(t) WKDW VDWLVÀHV DOLDV�FDQFHOODWLRQ FRQGLWLRQV DQG D ',)�
7(0 ZLWK SDUDPHWHUV ↵, � > 0� 7KH WLPH LQVWDQWV {tn}Ln=1 ⇢
T') \ [0, T [ FRQVWLWXWH D VXIÀFLHQW UHSUHVHQWDWLRQ RI x(t) LI
L � 2K + 1 DQG WKH SDUDPHWHUV RI WKH ',)�7(0 VDWLVI\

� + kx ⇤Dgk1
↵

 T

L
. ���

<latexit sha1_base64="1sCROfvcWmIC3DeFCBMoRRr98ck="></latexit>
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<latexit sha1_base64="LFoJYZenlBe3OOThhpFw/eOugIY=">AAACBXicbZC7SgNBFIZn4y3GW9TSZjAIVmFXgloGbSwTMBdIljA7OZsMmb0wc1YIS2oLW30MO7H1OXwKX8HZZAtN8sPAx/+fA2d+L5ZCo21/W4WNza3tneJuaW//4PCofHzS1lGiOLR4JCPV9ZgGKUJooUAJ3VgBCzwJHW9yn+WdJ1BaROEjTmNwAzYKhS84Q2M1cVCu2FV7LroKTg4VkqsxKP/0hxFPAgiRS6Z1z7FjdFOmUHAJs1I/0RAzPmEj6BkMWQDaTeeHzuiFcYbUj5R5IdK5+3cjZYHW08AzkwHDsV7OMnNtljlK+3pd2EvQv3VTEcYJQsgXV/iJpBjRrBI6FAo4yqkBxpUwH6F8zBTjaIormYac5T5WoX1Vda6rtWatUr/LuyqSM3JOLolDbkidPJAGaRFOgLyQV/JmPVvv1of1uRgtWPnOKfkn6+sXboqY8A==</latexit>

t

<latexit sha1_base64="ZXWjogi9oJtTGMNjCpuB2ACWYWI=">AAACCnicbZDNSgMxFIXv1L9a/6ou3QSL4KrMSFGXRTcuK9gfaIeSSTNtbJIZkoxQhr6BC7f6GO7ErS/hU/gKZtpZaNsDgY9z7oWbE8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxrdZ3n6iSrNIPphJTH2Bh5KFjGBjrVZviIXA/XLFrbozoWXwcqhArka//NMbRCQRVBrCsdZdz42Nn2JlGOF0WuolmsaYjPGQdi1KLKj209m1U3RmnQEKI2WfNGjm/t1IsdB6IgI7KbAZ6cUsM1dmmaN0qFeF3cSE137KZJwYKsn8ijDhyEQo6wUNmKLE8IkFTBSzH0FkhBUmxrZXsg15i30sQ+ui6l1Wa/e1Sv0m76oIJ3AK5+DBFdThDhrQBAKP8AKv8OY8O+/Oh/M5Hy04+c4x/JPz9QtNfJsN</latexit>�

<latexit sha1_base64="gkY+C38Ph5k1LVSfU4kPbTyFdK4=">AAACC3icbZDNSgMxFIXv1L9a/6ou3QSL4MYyI0VdFt24rGB/oB1KJs20oUlmSDJCGfoILtzqY7gTtz6ET+ErmGlnoW0PBD7OuRduThBzpo3rfjuFtfWNza3idmlnd2//oHx41NJRoghtkohHqhNgTTmTtGmY4bQTK4pFwGk7GN9lefuJKs0i+WgmMfUFHkoWMoKNtdoXvSEWAvfLFbfqzoSWwcuhArka/fJPbxCRRFBpCMdadz03Nn6KlWGE02mpl2gaYzLGQ9q1KLGg2k9n507RmXUGKIyUfdKgmft3I8VC64kI7KTAZqQXs8xcmWWO0qFeFXYTE974KZNxYqgk8yvChCMToawYNGCKEsMnFjBRzH4EkRFWmBhbX8k25C32sQyty6p3Va091Cr127yrIpzAKZyDB9dQh3toQBMIjOEFXuHNeXbenQ/ncz5acPKdY/gn5+sXvOKbRA==</latexit>��

<latexit sha1_base64="uV/E1M8pH7mkHAv1W5HwT/xYf40=">AAACBXicbZC7SgNBFIbPxluMt6ilzWAQrMKuBLUM2lgmYC6QLGF2cjYZMnthZlYIS2oLW30MO7H1OXwKX8HZZAtN8sPAx/+fA2d+LxZcadv+tgobm1vbO8Xd0t7+weFR+fikraJEMmyxSESy61GFgofY0lwL7MYSaeAJ7HiT+yzvPKFUPAof9TRGN6CjkPucUW2spj0oV+yqPRdZBSeHCuRqDMo//WHEkgBDzQRVqufYsXZTKjVnAmelfqIwpmxCR9gzGNIAlZvOD52RC+MMiR9J80JN5u7fjZQGSk0Dz0wGVI/VcpaZa7PMkcpX68Jeov1bN+VhnGgM2eIKPxFERySrhAy5RKbF1ABlkpuPEDamkjJtiiuZhpzlPlahfVV1rqu1Zq1Sv8u7KsIZnMMlOHADdXiABrSAAcILvMKb9Wy9Wx/W52K0YOU7p/BP1tcv/7eYrA==</latexit>

0

<latexit sha1_base64="LFoJYZenlBe3OOThhpFw/eOugIY=">AAACBXicbZC7SgNBFIZn4y3GW9TSZjAIVmFXgloGbSwTMBdIljA7OZsMmb0wc1YIS2oLW30MO7H1OXwKX8HZZAtN8sPAx/+fA2d+L5ZCo21/W4WNza3tneJuaW//4PCofHzS1lGiOLR4JCPV9ZgGKUJooUAJ3VgBCzwJHW9yn+WdJ1BaROEjTmNwAzYKhS84Q2M1cVCu2FV7LroKTg4VkqsxKP/0hxFPAgiRS6Z1z7FjdFOmUHAJs1I/0RAzPmEj6BkMWQDaTeeHzuiFcYbUj5R5IdK5+3cjZYHW08AzkwHDsV7OMnNtljlK+3pd2EvQv3VTEcYJQsgXV/iJpBjRrBI6FAo4yqkBxpUwH6F8zBTjaIormYac5T5WoX1Vda6rtWatUr/LuyqSM3JOLolDbkidPJAGaRFOgLyQV/JmPVvv1of1uRgtWPnOKfkn6+sXboqY8A==</latexit>

t

<latexit sha1_base64="uV/E1M8pH7mkHAv1W5HwT/xYf40=">AAACBXicbZC7SgNBFIbPxluMt6ilzWAQrMKuBLUM2lgmYC6QLGF2cjYZMnthZlYIS2oLW30MO7H1OXwKX8HZZAtN8sPAx/+fA2d+LxZcadv+tgobm1vbO8Xd0t7+weFR+fikraJEMmyxSESy61GFgofY0lwL7MYSaeAJ7HiT+yzvPKFUPAof9TRGN6CjkPucUW2spj0oV+yqPRdZBSeHCuRqDMo//WHEkgBDzQRVqufYsXZTKjVnAmelfqIwpmxCR9gzGNIAlZvOD52RC+MMiR9J80JN5u7fjZQGSk0Dz0wGVI/VcpaZa7PMkcpX68Jeov1bN+VhnGgM2eIKPxFERySrhAy5RKbF1ABlkpuPEDamkjJtiiuZhpzlPlahfVV1rqu1Zq1Sv8u7KsIZnMMlOHADdXiABrSAAcILvMKb9Wy9Wx/W52K0YOU7p/BP1tcv/7eYrA==</latexit>

0

<latexit sha1_base64="NWzlI+3vK6KLPcb95ILKfxYXj7c=">AAACCHicdZDLSgMxFIYzXmu9VV26CRahbobptLZ1V3TjsoK9QDuUTJppQzMXkjNCHfoCLtzqY7gTt76FT+ErmGkrqNQfAj/ffw6c/G4kuALL+jBWVtfWNzYzW9ntnd29/dzBYUuFsaSsSUMRyo5LFBM8YE3gIFgnkoz4rmBtd3yV5u07JhUPg1uYRMzxyTDgHqcEUnRfgLN+Lm+ZF7WKfW5jy7Ssql2qpMaulu0SLmqSKo8WavRzn71BSGOfBUAFUapbtCJwEiKBU8Gm2V6sWETomAxZV9uA+Ew5yezWKT7VZIC9UOoXAJ7RnxsJ8ZWa+K6e9AmM1N8shUuzlEjlqWVhNwav5iQ8iGJgAZ1f4cUCQ4jTVvCAS0ZBTLQhVHL9EUxHRBIKurusbui7Bvy/adlmsWKWb8r5+uWiqww6RieogIqoiuroGjVQE1E0Qo/oCT0bD8aL8Wq8zUdXjMXOEfol4/0LlSuaHQ==</latexit>

z(t)

<latexit sha1_base64="2G3VneKE+gD4kQsfDY7+v7SuLjY=">AAACB3icbZDNSsNAFIVv6l+tf1WXboJFcFUSKeqy6MZlRfsDbSiT6aQdOpmEmRuhhD6AC7f6GO7ErY/hU/gKTtostO2BgY9z7oU7x48F1+g431ZhbX1jc6u4XdrZ3ds/KB8etXSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv749ssbz8xpXkkH3ESMy8kQ8kDTgka6wH7br9ccarOTPYyuDlUIFejX/7pDSKahEwiFUTrruvE6KVEIaeCTUu9RLOY0DEZsq5BSUKmvXR26tQ+M87ADiJlnkR75v7dSEmo9ST0zWRIcKQXs8xcmWWO0oFeFXYTDK69lMs4QSbp/IogETZGdlaKPeCKURQTA4Qqbj5i0xFRhKKprmQachf7WIbWRdW9rNbua5X6Td5VEU7gFM7BhSuowx00oAkUhvACr/BmPVvv1of1OR8tWPnOMfyT9fULpHSZlA==</latexit>

t1
<latexit sha1_base64="qadqhO4PJ1PIChSmwS+2jGzTG4I=">AAACB3icbZDNSsNAFIVv/K31r+rSTbAIrkpSirosunFZ0f5AG8pkOmmHTiZh5kYooQ/gwq0+hjtx62P4FL6CkzYLbXtg4OOce+HO8WPBNTrOt7W2vrG5tV3YKe7u7R8clo6OWzpKFGVNGolIdXyimeCSNZGjYJ1YMRL6grX98W2Wt5+Y0jySjziJmReSoeQBpwSN9YD9ar9UdirOTPYyuDmUIVejX/rpDSKahEwiFUTrruvE6KVEIaeCTYu9RLOY0DEZsq5BSUKmvXR26tQ+N87ADiJlnkR75v7dSEmo9ST0zWRIcKQXs8xcmWWO0oFeFXYTDK69lMs4QSbp/IogETZGdlaKPeCKURQTA4Qqbj5i0xFRhKKprmgachf7WIZWteJeVmr3tXL9Ju+qAKdwBhfgwhXU4Q4a0AQKQ3iBV3iznq1368P6nI+uWfnOCfyT9fULphWZlQ==</latexit>

t2
<latexit sha1_base64="kswk9EGULekLFTmd9pdrFEGwI/w=">AAACB3icbZDNSsNAFIVv6l+tf1WXboJFcFUSLeqy6MZlRfsDbSiT6aQdOpmEmRuhhD6AC7f6GO7ErY/hU/gKTtostPbAwMc598Kd48eCa3ScL6uwsrq2vlHcLG1t7+zulfcPWjpKFGVNGolIdXyimeCSNZGjYJ1YMRL6grX98U2Wtx+Z0jySDziJmReSoeQBpwSNdY/983654lSdmez/4OZQgVyNfvm7N4hoEjKJVBCtu64To5cShZwKNi31Es1iQsdkyLoGJQmZ9tLZqVP7xDgDO4iUeRLtmft7IyWh1pPQN5MhwZFezDJzaZY5Sgd6WdhNMLjyUi7jBJmk8yuCRNgY2Vkp9oArRlFMDBCquPmITUdEEYqmupJpyF3s4z+0zqruRbV2V6vUr/OuinAEx3AKLlxCHW6hAU2gMIRneIFX68l6s96tj/lowcp3DuGPrM8fp7aZlg==</latexit>

t3
<latexit sha1_base64="W5dtmt21bXepFT6eNhjCKnnRHjk=">AAACB3icbZDNSsNAFIVv6l+tf1WXboJFcFUSKeqy6MZlRfsDbSiT6aQdOpmEmRuhhD6AC7f6GO7ErY/hU/gKTtostO2BgY9z7oU7x48F1+g431ZhbX1jc6u4XdrZ3ds/KB8etXSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv749ssbz8xpXkkH3ESMy8kQ8kDTgka6wH7tX654lSdmexlcHOoQK5Gv/zTG0Q0CZlEKojWXdeJ0UuJQk4Fm5Z6iWYxoWMyZF2DkoRMe+ns1Kl9ZpyBHUTKPIn2zP27kZJQ60nom8mQ4EgvZpm5MsscpQO9KuwmGFx7KZdxgkzS+RVBImyM7KwUe8AVoygmBghV3HzEpiOiCEVTXck05C72sQyti6p7Wa3d1yr1m7yrIpzAKZyDC1dQhztoQBMoDOEFXuHNerberQ/rcz5asPKdY/gn6+sXqVeZlw==</latexit>

t4
<latexit sha1_base64="tvyazQngJnCoyRY3CE+S0I/FjGs=">AAACB3icbZDLSsNAFIZP6q3WW9Wlm2ARXJVEvC2LblxWtBdoQ5lMJ+3QySTMnAgl9AFcuNXHcCdufQyfwldw0mahbX8Y+Pj/c+DM78eCa3Scb6uwsrq2vlHcLG1t7+zulfcPmjpKFGUNGolItX2imeCSNZCjYO1YMRL6grX80W2Wt56Y0jySjziOmReSgeQBpwSN9YC9i1654lSdqexFcHOoQK56r/zT7Uc0CZlEKojWHdeJ0UuJQk4Fm5S6iWYxoSMyYB2DkoRMe+n01Il9Ypy+HUTKPIn21P27kZJQ63Hom8mQ4FDPZ5m5NMscpQO9LOwkGFx7KZdxgkzS2RVBImyM7KwUu88VoyjGBghV3HzEpkOiCEVTXck05M73sQjNs6p7WT2/P6/UbvKuinAEx3AKLlxBDe6gDg2gMIAXeIU369l6tz6sz9lowcp3DuGfrK9fqviZmA==</latexit>

t5
<latexit sha1_base64="ZRvTqCdVTuI61hWk6zybbbTNp8o=">AAACB3icbZC7SgNBFIbPxluMt6ilzWAQrMKuSLQM2lhGNBdIljA7mU2GzF6YOSuEJQ9gYauPYSe2PoZP4Ss4m2yhSX4Y+Pj/c+DM78VSaLTtb6uwtr6xuVXcLu3s7u0flA+PWjpKFONNFslIdTyquRQhb6JAyTux4jTwJG9749ssbz9xpUUUPuIk5m5Ah6HwBaNorAfs1/rlil21ZyLL4ORQgVyNfvmnN4hYEvAQmaRadx07RjelCgWTfFrqJZrHlI3pkHcNhjTg2k1np07JmXEGxI+UeSGSmft3I6WB1pPAM5MBxZFezDJzZZY5Svt6VdhN0L92UxHGCfKQza/wE0kwIlkpZCAUZygnBihTwnyEsBFVlKGprmQachb7WIbWRdWpVS/vLyv1m7yrIpzAKZyDA1dQhztoQBMYDOEFXuHNerberQ/rcz5asPKdY/gn6+sXrJmZmQ==</latexit>

t6
<latexit sha1_base64="Rf3wFoH6KeAT606mhcjwTc0LQWg=">AAACB3icbZC7SgNBFIbPxluMt6ilzWAQrMKuiKYM2lhGNBdIljA7mU2GzF6YOSuEJQ9gYauPYSe2PoZP4Ss4m2yhSX4Y+Pj/c+DM78VSaLTtb6uwtr6xuVXcLu3s7u0flA+PWjpKFONNFslIdTyquRQhb6JAyTux4jTwJG9749ssbz9xpUUUPuIk5m5Ah6HwBaNorAfs1/rlil21ZyLL4ORQgVyNfvmnN4hYEvAQmaRadx07RjelCgWTfFrqJZrHlI3pkHcNhjTg2k1np07JmXEGxI+UeSGSmft3I6WB1pPAM5MBxZFezDJzZZY5Svt6VdhN0K+5qQjjBHnI5lf4iSQYkawUMhCKM5QTA5QpYT5C2IgqytBUVzINOYt9LEProupcVS/vLyv1m7yrIpzAKZyDA9dQhztoQBMYDOEFXuHNerberQ/rcz5asPKdY/gn6+sXr9uZmw==</latexit>

t8
<latexit sha1_base64="7LljPzRqSW9qs/umWO2ueQ8tELc=">AAACB3icbZDLSsNAFIZP6q3WW9Wlm2ARXJVExMuu6MZlRXuBNpTJdNIOnUzCzIlQQh/AhVt9DHfi1sfwKXwFJ20W2vaHgY//PwfO/H4suEbH+bYKK6tr6xvFzdLW9s7uXnn/oKmjRFHWoJGIVNsnmgkuWQM5CtaOFSOhL1jLH91meeuJKc0j+YjjmHkhGUgecErQWA/Yu+6VK07VmcpeBDeHCuSq98o/3X5Ek5BJpIJo3XGdGL2UKORUsEmpm2gWEzoiA9YxKEnItJdOT53YJ8bp20GkzJNoT92/GykJtR6HvpkMCQ71fJaZS7PMUTrQy8JOgsGVl3IZJ8gknV0RJMLGyM5KsftcMYpibIBQxc1HbDokilA01ZVMQ+58H4vQPKu6F9Xz+/NK7SbvqghHcAyn4MIl1OAO6tAACgN4gVd4s56td+vD+pyNFqx85xD+yfr6BbF8mZw=</latexit>

t9
<latexit sha1_base64="2FA+W1Y3bzmBy70t7BjlE1eYkHI=">AAACCnicbZDNSsNAFIVv6l+tf1WXboJFcFUSKeqy6MZlBfsDbSiT6aQdO5mEmRuhhL6BC7f6GO7ErS/hU/gKTtostO2BgY9z7oU7x48F1+g431ZhbX1jc6u4XdrZ3ds/KB8etXSUKMqaNBKR6vhEM8ElayJHwTqxYiT0BWv749ssbz8xpXkkH3ASMy8kQ8kDTgkaq4X91HWm/XLFqToz2cvg5lCBXI1++ac3iGgSMolUEK27rhOjlxKFnAo2LfUSzWJCx2TIugYlCZn20tm1U/vMOAM7iJR5Eu2Z+3cjJaHWk9A3kyHBkV7MMnNlljlKB3pV2E0wuPZSLuMEmaTzK4JE2BjZWS/2gCtGUUwMEKq4+YhNR0QRiqa9kmnIXexjGVoXVfeyWruvVeo3eVdFOIFTOAcXrqAOd9CAJlB4hBd4hTfr2Xq3PqzP+WjByneO4Z+sr1/6S5ra</latexit>

t10
<latexit sha1_base64="vTG0UXnjXWO7FeLwWHarQyyKJ68=">AAACCXicbZDNSgMxFIXv1L9a/6ou3QSL4KrMSLEui25cVnDaQltKJs20oZkfkjtCGfoELtzqY7gTtz6FT+ErmGlnoW0PBD7OuRdujhdLodG2v63CxubW9k5xt7S3f3B4VD4+aekoUYy7LJKR6nhUcylC7qJAyTux4jTwJG97k7ssbz9xpUUUPuI05v2AjkLhC0bRWC4O0vpsUK7YVXsusgpODhXI1RyUf3rDiCUBD5FJqnXXsWPsp1ShYJLPSr1E85iyCR3xrsGQBlz30/mxM3JhnCHxI2VeiGTu/t1IaaD1NPDMZEBxrJezzFybZY7Svl4XdhP0b/qpCOMEecgWV/iJJBiRrBYyFIozlFMDlClhPkLYmCrK0JRXMg05y32sQuuq6lxXaw+1SuM276oIZ3AOl+BAHRpwD01wgYGAF3iFN+vZerc+rM/FaMHKd07hn6yvX48vmqY=</latexit>

t7

<latexit sha1_base64="OtC9n8Hjmy9cz7dF4ooVVj6T1B8="></latexit>

v(t) = Dy(t) + bn(t)

<latexit sha1_base64="6a+b0pSF/1ROD4S+53DAfhsJ844="></latexit>

y(t)
<latexit sha1_base64="piYQfbQPtWAQanRBe5LvvrbnqGw="></latexit>

+

<latexit sha1_base64="3irg+NmEJNyQsjN6k82JbXhuW0A="></latexit>

v(t)

<latexit sha1_base64="usqz8/WgVVGPiUh4OiPj8SpOoAM="></latexit>v

<latexit sha1_base64="/bxMI4UOMf0fvvjroq6NekrRAA4="></latexit>z
<latexit sha1_base64="gkY+C38Ph5k1LVSfU4kPbTyFdK4=">AAACC3icbZDNSgMxFIXv1L9a/6ou3QSL4MYyI0VdFt24rGB/oB1KJs20oUlmSDJCGfoILtzqY7gTtz6ET+ErmGlnoW0PBD7OuRduThBzpo3rfjuFtfWNza3idmlnd2//oHx41NJRoghtkohHqhNgTTmTtGmY4bQTK4pFwGk7GN9lefuJKs0i+WgmMfUFHkoWMoKNtdoXvSEWAvfLFbfqzoSWwcuhArka/fJPbxCRRFBpCMdadz03Nn6KlWGE02mpl2gaYzLGQ9q1KLGg2k9n507RmXUGKIyUfdKgmft3I8VC64kI7KTAZqQXs8xcmWWO0qFeFXYTE974KZNxYqgk8yvChCMToawYNGCKEsMnFjBRzH4EkRFWmBhbX8k25C32sQyty6p3Va091Cr127yrIpzAKZyDB9dQh3toQBMIjOEFXuHNeXbenQ/ncz5acPKdY/gn5+sXvOKbRA==</latexit>�� <latexit sha1_base64="ZXWjogi9oJtTGMNjCpuB2ACWYWI=">AAACCnicbZDNSgMxFIXv1L9a/6ou3QSL4KrMSFGXRTcuK9gfaIeSSTNtbJIZkoxQhr6BC7f6GO7ErS/hU/gKZtpZaNsDgY9z7oWbE8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxrdZ3n6iSrNIPphJTH2Bh5KFjGBjrVZviIXA/XLFrbozoWXwcqhArka//NMbRCQRVBrCsdZdz42Nn2JlGOF0WuolmsaYjPGQdi1KLKj209m1U3RmnQEKI2WfNGjm/t1IsdB6IgI7KbAZ6cUsM1dmmaN0qFeF3cSE137KZJwYKsn8ijDhyEQo6wUNmKLE8IkFTBSzH0FkhBUmxrZXsg15i30sQ+ui6l1Wa/e1Sv0m76oIJ3AK5+DBFdThDhrQBAKP8AKv8OY8O+/Oh/M5Hy04+c4x/JPz9QtNfJsN</latexit>�

NON-INVERTING
SCHMITT TRIGGER

<latexit sha1_base64="R3yrAhdS4HoK8ffJ0u8zUWjyJs8=">AAACI3icbVDLSsNAFJ3UV62vqEsRgkWom5JIUcFNURGXFfqCNoTJdNIOnUzCzESIISu/xYVb/Qx34saF3+AvOE2z0LYHLhzOuRfuOW5IiZCm+aUVlpZXVteK66WNza3tHX13ry2CiCPcQgENeNeFAlPCcEsSSXE35Bj6LsUdd3w98TsPmAsSsKaMQ2z7cMiIRxCUSnL0w8eKvOz7UI4E4kkzdTLO/eTmNo1PHL1sVs0MxjyxclIGORqO/tMfBCjyMZOIQiF6lhlKO4FcEkRxWupHAocQjeEQ9xRl0MfCTrIYqXGslIHhBVwNk0am/r1IoC9E7LtqM3t41puIC70skvDEIrMXSe/CTggLI4kZmn7hRdSQgTEpzBgQjpGksSIQcaKCGGgEOURS1VpSDVmzfcyT9mnVOqvW7mvl+lXeVREcgCNQARY4B3VwBxqgBRB4Ai/gFbxpz9q79qF9TlcLWn6zD/5B+/4FT3elGA==</latexit>

z(t;TDFy)
<latexit sha1_base64="NOGVdXhLhUnXi/NBrL15b8Flp1Y=">AAACGXicbVDLSsNAFJ3UV62vaJduBovgqiQi6rKoC5cV7AOaUCaTSTt0MhNmJkII/RIXbvUz3IlbV36Fv+CkzULbHrhwOOdeOPcECaNKO863VVlb39jcqm7Xdnb39g/sw6OuEqnEpIMFE7IfIEUY5aSjqWakn0iC4oCRXjC5LfzeE5GKCv6os4T4MRpxGlGMtJGGdt2LkR5jxOCdl3s4FNqbDu2G03RmgMvELUkDlGgP7R8vFDiNCdeYIaUGrpNoP0dSU8zItOaliiQIT9CIDAzlKCbKz2fhp/DUKCGMhDTDNZypfy9yFCuVxYHZLKKqRa8QV3qFIlWkVpmDVEfXfk55kmrC8TxFlDKoBSxqgiGVBGuWGYKwpOYRiMdIIqxNmTXTkLvYxzLpnjfdy+bFw0WjdVN2VQXH4AScARdcgRa4B23QARhk4AW8gjfr2Xq3PqzP+WrFKm/q4B+sr1/zQaCx</latexit>

D{·}

<latexit sha1_base64="E2N/WAeeP/2ltb55K+qygvxTgJI=">AAACH3icbZDLSgMxFIYz9VbrrepK3ASL0C5aZqSoy6IblxXsBdo6ZNJMG5rJDMkZoQyDz+LCrT6GO3Hbp/AVTC8Lbf0h8PH/50DO70WCa7DtiZVZW9/Y3Mpu53Z29/YP8odHTR3GirIGDUWo2h7RTHDJGsBBsHakGAk8wVre6Haat56Y0jyUDzCOWC8gA8l9TgkYy82fFMtO6TGRaZeIaEiKUAY3kWUnLbn5gl2xZ8Kr4CyggBaqu/nvbj+kccAkUEG07jh2BL2EKOBUsDTXjTWLCB2RAesYlCRgupfMTkjxuXH62A+VeRLwzP29kZBA63HgmcmAwFAvZ1Pz32zqKO3r/8JODP51L+EyioFJOv+FHwsMIZ6WhftcMQpibIBQxc0hmA6JIhRMpTnTkLPcxyo0LyrOZaV6Xy3UbhZdZdEpOkNF5KArVEN3qI4aiKJn9Ire0Lv1Yn1Yn9bXfDRjLXaO0R9Zkx+sSqH7</latexit>

(�1)n↵(t� tn�1)

(a)

(b)
<latexit sha1_base64="mjxLBbg49JYXaGDvaoWF2TlwlNU="></latexit>

)LJ �� �D� $ ',)�7(0 ZLWK OLQHDU ELDV DQG D 6FKPLWW WULJJHU ZLWK WKUHVKROG �� �E� WKH VXP v(t)
RI WKH GLIIHUHQWLDWHG VLJQDO DQG WKH ELDV� DQG WKH RXWSXW ELOHYHO VLJQDO z(t) WKDW WUDQVLWLRQV DW
WKH WULJJHU WLPHV T')y�
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TIME(s)

0.0

0.5 x1(t) x̄1(t) x̌1(t)
0.0 0.2 0.4 0.6 0.8 1.0

-2.5

0.0

2.5
∞

°∞
v1(t) Dy1(t) tn

(a)

(b)

<latexit sha1_base64="cRl/He/P5LfR87Q7xYjYuMoI1N4="></latexit>

)LJ �� 5HFRQVWUXFWLRQ RI FXELF %�VSOLQH SXOVHV IURP WLPH�HQFRGLQJ XVLQJ ',)�7(0� �D�
GHULYDWLYH VLJQDO Dy1(t) DQG LQSXW WR WKH 6FKPLWW WULJJHU v1(t)� �E� LQSXW VLJQDO x1(t)� UH�
FRQVWUXFWLRQ XVLQJ SURSRVHG PHWKRG x̌1(t) DQG XVLQJ DQ LQWHJUDWRU x̄1(t)�

0.0 0.2 0.4 0.6 0.8 1.0
TIME(s)

-1.0

0.0

1.0 x2(t) x̌2(t)
0.0 0.2 0.4 0.6 0.8 1.0

-20.0

0.0

20.0
∞

°∞
v2(t) Dy2(t) tn

(a)

(b)

<latexit sha1_base64="gASM7nMehTek3XukdUmKYeMUlZY="></latexit>

)LJ �� 5HFRQVWUXFWLRQ RI 'LUDF LPSXOVHV IURP WLPH�HQFRGLQJ XVLQJ ',)�7(0� �D� GHULYDWLYH
VLJQDO Dy2(t) DQG LQSXW WR WKH 6FKPLWW WULJJHU v2(t)� �E� LQSXW x2(t) DQG UHFRQVWUXFWLRQ x̌2(t)�

<latexit sha1_base64="vL3kgjbTHag4+zzlBiBHWFBpb7k="></latexit>

7KH ÀOWHUHG VLJQDO DQG PHDVXUHPHQWV

y(t) =
X

m2Z
x̂mĝ(m!0)e

M!0mt =
MX

m=�M

x̂meM!0mt

 ) yn
.
= (Dy)(tn) =

MX

m=�M

x̂m · (M!0m) · eM!0mtn

���

ACKNOWLWDGEMENTS

<latexit sha1_base64="qTCxR6ImSE35Q4MBV/rccvCAvqM="></latexit>

,QVWLWXWH RI (PLQHQFH )XQGLQJ
<latexit sha1_base64="1TuvciPcMjMOhuPKPUIryuxVf3g="></latexit>

3UDWLNVKD 7UXVW
<latexit sha1_base64="18n+u/foEN4/nSy06tm69woBym4="></latexit>

3ULPH 0LQLVWHU·V 5HVHDUFK )HOORZVKLS


