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Motion problem formulation
using system theory: examples

Antonio Pascoal

Modelação e Simulação, 2019-2020
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AUV trajectory
ψ

Set the speed of the AUV equal
to V>0 (constant)

Recruit the heading angle
so that

the lateral distance to the
vertical path

will converge to 0!

AUV Path Following
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Plant Model I:

AUV Path Following

dy(t)

dt
= V sin (t)

<latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit>

 
<latexit sha1_base64="cGDsDmn9f+2MmQ9apPHSI1VklXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDx6h/y5r9x0+ag1QcDj/dmmJkXplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKY8iOlIiUgwilby+6kRtUG94TbdOchf4pWkASXag/pnf5iwLOYKmaTG9Dw3xSCnGgWTfFbrZ4anlE3oiPcsVTTmJsjnx87IiVWGJEq0LYVkrv6cyGlszDQObWdMcWyWvUL8z+tlGF0GuVBphlyxxaIokwQTUnxOhkJzhnJqCWVa2FsJG1NNGdp8ihC85Zf/Ev+sedV0784bresyjSocwTGcggcX0IJbaIMPDAQ8wQu8Osp5dt6c90VrxSlnDuEXnI9vxsCOMQ==</latexit><latexit sha1_base64="cGDsDmn9f+2MmQ9apPHSI1VklXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDx6h/y5r9x0+ag1QcDj/dmmJkXplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKY8iOlIiUgwilby+6kRtUG94TbdOchf4pWkASXag/pnf5iwLOYKmaTG9Dw3xSCnGgWTfFbrZ4anlE3oiPcsVTTmJsjnx87IiVWGJEq0LYVkrv6cyGlszDQObWdMcWyWvUL8z+tlGF0GuVBphlyxxaIokwQTUnxOhkJzhnJqCWVa2FsJG1NNGdp8ihC85Zf/Ev+sedV0784bresyjSocwTGcggcX0IJbaIMPDAQ8wQu8Osp5dt6c90VrxSlnDuEXnI9vxsCOMQ==</latexit><latexit sha1_base64="cGDsDmn9f+2MmQ9apPHSI1VklXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDx6h/y5r9x0+ag1QcDj/dmmJkXplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKY8iOlIiUgwilby+6kRtUG94TbdOchf4pWkASXag/pnf5iwLOYKmaTG9Dw3xSCnGgWTfFbrZ4anlE3oiPcsVTTmJsjnx87IiVWGJEq0LYVkrv6cyGlszDQObWdMcWyWvUL8z+tlGF0GuVBphlyxxaIokwQTUnxOhkJzhnJqCWVa2FsJG1NNGdp8ihC85Zf/Ev+sedV0784bresyjSocwTGcggcX0IJbaIMPDAQ8wQu8Osp5dt6c90VrxSlnDuEXnI9vxsCOMQ==</latexit>

y
<latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit>Plant Model

<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

Objective

Compute (t) so that lim t!1 y(t) = 0
<latexit sha1_base64="RwRA7KEufflgpmHdGqd8uOoyZGk="></latexit><latexit sha1_base64="RwRA7KEufflgpmHdGqd8uOoyZGk="></latexit><latexit sha1_base64="RwRA7KEufflgpmHdGqd8uOoyZGk="></latexit>
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AUV Path Following

y(t) : deviation from the path (path following ERROR)
<latexit sha1_base64="U7ZULyhlIbeGxEwa+LN0kOFhVkc="></latexit><latexit sha1_base64="U7ZULyhlIbeGxEwa+LN0kOFhVkc="></latexit><latexit sha1_base64="U7ZULyhlIbeGxEwa+LN0kOFhVkc="></latexit>

dy(t)

dt
= V sin (t)

<latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit>

Objective:
reduce the error to  o!

Simplified
(linearized) model

dy(t)

dt
= V  (t)

<latexit sha1_base64="MACDnNg7HwZqtTnymacJ7A3qS30=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBahbkoigroQim5cVjBtoSllMpm0QycPZm6EEAJu/BU3LlTc+hXu/Bunj4W2Hrhw5px7mXuPlwiuwLK+jdLS8srqWnm9srG5tb1j7u61VJxKyhwai1h2PKKY4BFzgINgnUQyEnqCtb3RzdhvPzCpeBzdQ5awXkgGEQ84JaClvnngBpLQ3M9qcFLkPhRXLewmiutn36xadWsCvEjsGamiGZp988v1Y5qGLAIqiFJd20qglxMJnApWVNxUsYTQERmwrqYRCZnq5ZMbCnysFR8HsdQVAZ6ovydyEiqVhZ7uDAkM1bw3Fv/zuikEF72cR0kKLKLTj4JUYIjxOBDsc8koiEwTQiXXu2I6JDoU0LFVdAj2/MmLxDmtX9atu7Nq43qWRhkdoiNUQzY6Rw10i5rIQRQ9omf0it6MJ+PFeDc+pq0lYzazj/7A+PwBkXqXBA==</latexit><latexit sha1_base64="MACDnNg7HwZqtTnymacJ7A3qS30=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBahbkoigroQim5cVjBtoSllMpm0QycPZm6EEAJu/BU3LlTc+hXu/Bunj4W2Hrhw5px7mXuPlwiuwLK+jdLS8srqWnm9srG5tb1j7u61VJxKyhwai1h2PKKY4BFzgINgnUQyEnqCtb3RzdhvPzCpeBzdQ5awXkgGEQ84JaClvnngBpLQ3M9qcFLkPhRXLewmiutn36xadWsCvEjsGamiGZp988v1Y5qGLAIqiFJd20qglxMJnApWVNxUsYTQERmwrqYRCZnq5ZMbCnysFR8HsdQVAZ6ovydyEiqVhZ7uDAkM1bw3Fv/zuikEF72cR0kKLKLTj4JUYIjxOBDsc8koiEwTQiXXu2I6JDoU0LFVdAj2/MmLxDmtX9atu7Nq43qWRhkdoiNUQzY6Rw10i5rIQRQ9omf0it6MJ+PFeDc+pq0lYzazj/7A+PwBkXqXBA==</latexit><latexit sha1_base64="MACDnNg7HwZqtTnymacJ7A3qS30=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBahbkoigroQim5cVjBtoSllMpm0QycPZm6EEAJu/BU3LlTc+hXu/Bunj4W2Hrhw5px7mXuPlwiuwLK+jdLS8srqWnm9srG5tb1j7u61VJxKyhwai1h2PKKY4BFzgINgnUQyEnqCtb3RzdhvPzCpeBzdQ5awXkgGEQ84JaClvnngBpLQ3M9qcFLkPhRXLewmiutn36xadWsCvEjsGamiGZp988v1Y5qGLAIqiFJd20qglxMJnApWVNxUsYTQERmwrqYRCZnq5ZMbCnysFR8HsdQVAZ6ovydyEiqVhZ7uDAkM1bw3Fv/zuikEF72cR0kKLKLTj4JUYIjxOBDsc8koiEwTQiXXu2I6JDoU0LFVdAj2/MmLxDmtX9atu7Nq43qWRhkdoiNUQzY6Rw10i5rIQRQ9omf0it6MJ+PFeDc+pq0lYzazj/7A+PwBkXqXBA==</latexit>

small  (t)
<latexit sha1_base64="EP/8fQslvmB9suyCYNmsel//OKo=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lFUPFS9OKxgrGFJpTNdtMu3d2E3U2hhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMi1LOtPG8b2dldW19Y7O0Vd7e2d3bdw8On3SSKUJ9kvBEtSOsKWeS+oYZTtupolhEnLai4d3Ub42o0iyRj2ac0lDgvmQxI9hYqeu6WmDOUXCDglSzqjnruhWv5s2Alkm9IBUo0Oy6X0EvIZmg0hCOte7UvdSEOVaGEU4n5SDTNMVkiPu0Y6nEguown10+QadW6aE4UbakQTP190SOhdZjEdlOgc1AL3pT8T+vk5n4KsyZTDNDJZkvijOOTIKmMaAeU5QYPrYEE8XsrYgMsMLE2LDKNoT64svLxD+vXde8h4tK47ZIowTHcAJVqMMlNOAemuADgRE8wyu8Obnz4rw7H/PWFaeYOYI/cD5/AIeRkns=</latexit><latexit sha1_base64="EP/8fQslvmB9suyCYNmsel//OKo=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lFUPFS9OKxgrGFJpTNdtMu3d2E3U2hhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMi1LOtPG8b2dldW19Y7O0Vd7e2d3bdw8On3SSKUJ9kvBEtSOsKWeS+oYZTtupolhEnLai4d3Ub42o0iyRj2ac0lDgvmQxI9hYqeu6WmDOUXCDglSzqjnruhWv5s2Alkm9IBUo0Oy6X0EvIZmg0hCOte7UvdSEOVaGEU4n5SDTNMVkiPu0Y6nEguown10+QadW6aE4UbakQTP190SOhdZjEdlOgc1AL3pT8T+vk5n4KsyZTDNDJZkvijOOTIKmMaAeU5QYPrYEE8XsrYgMsMLE2LDKNoT64svLxD+vXde8h4tK47ZIowTHcAJVqMMlNOAemuADgRE8wyu8Obnz4rw7H/PWFaeYOYI/cD5/AIeRkns=</latexit><latexit sha1_base64="EP/8fQslvmB9suyCYNmsel//OKo=">AAAB+HicbVBNS8NAEJ34WetX1KOXxSLUS0lFUPFS9OKxgrGFJpTNdtMu3d2E3U2hhP4TLx5UvPpTvPlv3LY5aOuDgcd7M8zMi1LOtPG8b2dldW19Y7O0Vd7e2d3bdw8On3SSKUJ9kvBEtSOsKWeS+oYZTtupolhEnLai4d3Ub42o0iyRj2ac0lDgvmQxI9hYqeu6WmDOUXCDglSzqjnruhWv5s2Alkm9IBUo0Oy6X0EvIZmg0hCOte7UvdSEOVaGEU4n5SDTNMVkiPu0Y6nEguown10+QadW6aE4UbakQTP190SOhdZjEdlOgc1AL3pT8T+vk5n4KsyZTDNDJZkvijOOTIKmMaAeU5QYPrYEE8XsrYgMsMLE2LDKNoT64svLxD+vXde8h4tK47ZIowTHcAJVqMMlNOAemuADgRE8wyu8Obnz4rw7H/PWFaeYOYI/cD5/AIeRkns=</latexit>
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AUV Path Following

Objective:
reduce the error to  o! dy(t)

dt
= V  (t)

<latexit sha1_base64="MACDnNg7HwZqtTnymacJ7A3qS30=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBahbkoigroQim5cVjBtoSllMpm0QycPZm6EEAJu/BU3LlTc+hXu/Bunj4W2Hrhw5px7mXuPlwiuwLK+jdLS8srqWnm9srG5tb1j7u61VJxKyhwai1h2PKKY4BFzgINgnUQyEnqCtb3RzdhvPzCpeBzdQ5awXkgGEQ84JaClvnngBpLQ3M9qcFLkPhRXLewmiutn36xadWsCvEjsGamiGZp988v1Y5qGLAIqiFJd20qglxMJnApWVNxUsYTQERmwrqYRCZnq5ZMbCnysFR8HsdQVAZ6ovydyEiqVhZ7uDAkM1bw3Fv/zuikEF72cR0kKLKLTj4JUYIjxOBDsc8koiEwTQiXXu2I6JDoU0LFVdAj2/MmLxDmtX9atu7Nq43qWRhkdoiNUQzY6Rw10i5rIQRQ9omf0it6MJ+PFeDc+pq0lYzazj/7A+PwBkXqXBA==</latexit><latexit sha1_base64="MACDnNg7HwZqtTnymacJ7A3qS30=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBahbkoigroQim5cVjBtoSllMpm0QycPZm6EEAJu/BU3LlTc+hXu/Bunj4W2Hrhw5px7mXuPlwiuwLK+jdLS8srqWnm9srG5tb1j7u61VJxKyhwai1h2PKKY4BFzgINgnUQyEnqCtb3RzdhvPzCpeBzdQ5awXkgGEQ84JaClvnngBpLQ3M9qcFLkPhRXLewmiutn36xadWsCvEjsGamiGZp988v1Y5qGLAIqiFJd20qglxMJnApWVNxUsYTQERmwrqYRCZnq5ZMbCnysFR8HsdQVAZ6ovydyEiqVhZ7uDAkM1bw3Fv/zuikEF72cR0kKLKLTj4JUYIjxOBDsc8koiEwTQiXXu2I6JDoU0LFVdAj2/MmLxDmtX9atu7Nq43qWRhkdoiNUQzY6Rw10i5rIQRQ9omf0it6MJ+PFeDc+pq0lYzazj/7A+PwBkXqXBA==</latexit><latexit sha1_base64="MACDnNg7HwZqtTnymacJ7A3qS30=">AAACAnicbVDLSsNAFJ3UV62vqDvdDBahbkoigroQim5cVjBtoSllMpm0QycPZm6EEAJu/BU3LlTc+hXu/Bunj4W2Hrhw5px7mXuPlwiuwLK+jdLS8srqWnm9srG5tb1j7u61VJxKyhwai1h2PKKY4BFzgINgnUQyEnqCtb3RzdhvPzCpeBzdQ5awXkgGEQ84JaClvnngBpLQ3M9qcFLkPhRXLewmiutn36xadWsCvEjsGamiGZp988v1Y5qGLAIqiFJd20qglxMJnApWVNxUsYTQERmwrqYRCZnq5ZMbCnysFR8HsdQVAZ6ovydyEiqVhZ7uDAkM1bw3Fv/zuikEF72cR0kKLKLTj4JUYIjxOBDsc8koiEwTQiXXu2I6JDoU0LFVdAj2/MmLxDmtX9atu7Nq43qWRhkdoiNUQzY6Rw10i5rIQRQ9omf0it6MJ+PFeDc+pq0lYzazj/7A+PwBkXqXBA==</latexit>

make  (t) = � 1

V
y(t)

<latexit sha1_base64="JN8T1/dIHE2sDEFlAlY4NyR4PE0=">AAACCHicbVBNS8NAEN34WetX1KOXxSLUgyURQUWEohePFUxbaErZbDft0t1N2N0IIeTqxb/ixYOKV3+CN/+N2zYHbX0w8Hhvhpl5Qcyo0o7zbS0sLi2vrJbWyusbm1vb9s5uU0WJxMTDEYtkO0CKMCqIp6lmpB1LgnjASCsY3Yz91gORikbiXqcx6XI0EDSkGGkj9WzI0YhA/xL6saJVfXR17IcS4czNs2aeGqFnV5yaMwGcJ25BKqBAo2d/+f0IJ5wIjRlSquM6se5mSGqKGcnLfqJIjPAIDUjHUIE4Ud1s8kkOD43Sh2EkTQkNJ+rviQxxpVIemE6O9FDNemPxP6+T6PC8m1ERJ5oIPF0UJgzqCI5jgX0qCdYsNQRhSc2tEA+RSUKb8MomBHf25XnindQuas7daaV+XaRRAvvgAFSBC85AHdyCBvAABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwDR6Zi3</latexit><latexit sha1_base64="JN8T1/dIHE2sDEFlAlY4NyR4PE0=">AAACCHicbVBNS8NAEN34WetX1KOXxSLUgyURQUWEohePFUxbaErZbDft0t1N2N0IIeTqxb/ixYOKV3+CN/+N2zYHbX0w8Hhvhpl5Qcyo0o7zbS0sLi2vrJbWyusbm1vb9s5uU0WJxMTDEYtkO0CKMCqIp6lmpB1LgnjASCsY3Yz91gORikbiXqcx6XI0EDSkGGkj9WzI0YhA/xL6saJVfXR17IcS4czNs2aeGqFnV5yaMwGcJ25BKqBAo2d/+f0IJ5wIjRlSquM6se5mSGqKGcnLfqJIjPAIDUjHUIE4Ud1s8kkOD43Sh2EkTQkNJ+rviQxxpVIemE6O9FDNemPxP6+T6PC8m1ERJ5oIPF0UJgzqCI5jgX0qCdYsNQRhSc2tEA+RSUKb8MomBHf25XnindQuas7daaV+XaRRAvvgAFSBC85AHdyCBvAABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwDR6Zi3</latexit><latexit sha1_base64="JN8T1/dIHE2sDEFlAlY4NyR4PE0=">AAACCHicbVBNS8NAEN34WetX1KOXxSLUgyURQUWEohePFUxbaErZbDft0t1N2N0IIeTqxb/ixYOKV3+CN/+N2zYHbX0w8Hhvhpl5Qcyo0o7zbS0sLi2vrJbWyusbm1vb9s5uU0WJxMTDEYtkO0CKMCqIp6lmpB1LgnjASCsY3Yz91gORikbiXqcx6XI0EDSkGGkj9WzI0YhA/xL6saJVfXR17IcS4czNs2aeGqFnV5yaMwGcJ25BKqBAo2d/+f0IJ5wIjRlSquM6se5mSGqKGcnLfqJIjPAIDUjHUIE4Ud1s8kkOD43Sh2EkTQkNJ+rviQxxpVIemE6O9FDNemPxP6+T6PC8m1ERJ5oIPF0UJgzqCI5jgX0qCdYsNQRhSc2tEA+RSUKb8MomBHf25XnindQuas7daaV+XaRRAvvgAFSBC85AHdyCBvAABo/gGbyCN+vJerHerY9p64JVzOyBP7A+fwDR6Zi3</latexit>

dy(t)

dt
= �y(t), i.e.

dy(t)

dt
+ y(t) = 0

<latexit sha1_base64="REnJv1BHwZsIJxax+Mtsv5IVMjw=">AAACInicbZDLSgMxFIYz9VbrrerSTbAIFXWYiuCNQtGNywrWFtpSMplMG5q5kJwRhmHexY2v4saFt5Xgw5hpu9DWAyEf/38OyfntUHAFlvVl5ObmFxaX8suFldW19Y3i5ta9CiJJWYMGIpAtmygmuM8awEGwVigZ8WzBmvbwOvObD0wqHvh3EIes65G+z11OCWipV7zouJLQxInLsJ8mDqTVowwPcecSc5OZ2T3dcpBR1eoVS5ZpjQrPQmUCJTSpeq/40XECGnnMByqIUu2KFUI3IRI4FSwtdCLFQkKHpM/aGn3iMdVNRjumeE8rDnYDqY8PeKT+nkiIp1Ts2brTIzBQ014m/ue1I3DPugn3wwiYT8cPuZHAEOAsMOxwySiIWAOhkuu/YjogOhHQsRZ0CJXplWehcWyem9btSal2NUkjj3bQLiqjCjpFNXSD6qiBKHpEz+gVvRlPxovxbnyOW3PGZGYb/Snj+we3aqII</latexit><latexit sha1_base64="REnJv1BHwZsIJxax+Mtsv5IVMjw=">AAACInicbZDLSgMxFIYz9VbrrerSTbAIFXWYiuCNQtGNywrWFtpSMplMG5q5kJwRhmHexY2v4saFt5Xgw5hpu9DWAyEf/38OyfntUHAFlvVl5ObmFxaX8suFldW19Y3i5ta9CiJJWYMGIpAtmygmuM8awEGwVigZ8WzBmvbwOvObD0wqHvh3EIes65G+z11OCWipV7zouJLQxInLsJ8mDqTVowwPcecSc5OZ2T3dcpBR1eoVS5ZpjQrPQmUCJTSpeq/40XECGnnMByqIUu2KFUI3IRI4FSwtdCLFQkKHpM/aGn3iMdVNRjumeE8rDnYDqY8PeKT+nkiIp1Ts2brTIzBQ014m/ue1I3DPugn3wwiYT8cPuZHAEOAsMOxwySiIWAOhkuu/YjogOhHQsRZ0CJXplWehcWyem9btSal2NUkjj3bQLiqjCjpFNXSD6qiBKHpEz+gVvRlPxovxbnyOW3PGZGYb/Snj+we3aqII</latexit><latexit sha1_base64="REnJv1BHwZsIJxax+Mtsv5IVMjw=">AAACInicbZDLSgMxFIYz9VbrrerSTbAIFXWYiuCNQtGNywrWFtpSMplMG5q5kJwRhmHexY2v4saFt5Xgw5hpu9DWAyEf/38OyfntUHAFlvVl5ObmFxaX8suFldW19Y3i5ta9CiJJWYMGIpAtmygmuM8awEGwVigZ8WzBmvbwOvObD0wqHvh3EIes65G+z11OCWipV7zouJLQxInLsJ8mDqTVowwPcecSc5OZ2T3dcpBR1eoVS5ZpjQrPQmUCJTSpeq/40XECGnnMByqIUu2KFUI3IRI4FSwtdCLFQkKHpM/aGn3iMdVNRjumeE8rDnYDqY8PeKT+nkiIp1Ts2brTIzBQ014m/ue1I3DPugn3wwiYT8cPuZHAEOAsMOxwySiIWAOhkuu/YjogOhHQsRZ0CJXplWehcWyem9btSal2NUkjj3bQLiqjCjpFNXSD6qiBKHpEz+gVvRlPxovxbnyOW3PGZGYb/Snj+we3aqII</latexit>

for small y
<latexit sha1_base64="zxoWTMMvgfsY/ryd84XUBtw/wNA=">AAAB+HicbVA9T8MwFHzhs5SvACOLRYXEVCUICRBLBQtjkQit1EaV4zqtVduJbKdSFfWfsDAAYuWnsPFvcNoM0HKLT3fv6Z0vSjnTxvO+nZXVtfWNzcpWdXtnd2/fPTh80kmmCA1IwhPVjrCmnEkaGGY4baeKYhFx2opGd4XfGlOlWSIfzSSlocADyWJGsLFSz3XjRKHuDdICc27fSc+teXVvBrRM/JLUoESz5351+wnJBJWGcKx1x/dSE+ZYGUY4nVa7maYpJiM8oB1LJRZUh/ks+RSdWqWPigxxIg2aqb83ciy0nojITgpshnrRK8T/vE5m4qswZzLNDJVkfijOODIJKmpAfaYoMXxiCSaK2ayIDLHCxNiyqrYEf/HLyyQ4r1/XvYeLWuO2bKMCx3ACZ+DDJTTgHpoQAIExPMMrvDm58+K8Ox/z0RWn3DmCP3A+fwCVC5KF</latexit><latexit sha1_base64="zxoWTMMvgfsY/ryd84XUBtw/wNA=">AAAB+HicbVA9T8MwFHzhs5SvACOLRYXEVCUICRBLBQtjkQit1EaV4zqtVduJbKdSFfWfsDAAYuWnsPFvcNoM0HKLT3fv6Z0vSjnTxvO+nZXVtfWNzcpWdXtnd2/fPTh80kmmCA1IwhPVjrCmnEkaGGY4baeKYhFx2opGd4XfGlOlWSIfzSSlocADyWJGsLFSz3XjRKHuDdICc27fSc+teXVvBrRM/JLUoESz5351+wnJBJWGcKx1x/dSE+ZYGUY4nVa7maYpJiM8oB1LJRZUh/ks+RSdWqWPigxxIg2aqb83ciy0nojITgpshnrRK8T/vE5m4qswZzLNDJVkfijOODIJKmpAfaYoMXxiCSaK2ayIDLHCxNiyqrYEf/HLyyQ4r1/XvYeLWuO2bKMCx3ACZ+DDJTTgHpoQAIExPMMrvDm58+K8Ox/z0RWn3DmCP3A+fwCVC5KF</latexit><latexit sha1_base64="zxoWTMMvgfsY/ryd84XUBtw/wNA=">AAAB+HicbVA9T8MwFHzhs5SvACOLRYXEVCUICRBLBQtjkQit1EaV4zqtVduJbKdSFfWfsDAAYuWnsPFvcNoM0HKLT3fv6Z0vSjnTxvO+nZXVtfWNzcpWdXtnd2/fPTh80kmmCA1IwhPVjrCmnEkaGGY4baeKYhFx2opGd4XfGlOlWSIfzSSlocADyWJGsLFSz3XjRKHuDdICc27fSc+teXVvBrRM/JLUoESz5351+wnJBJWGcKx1x/dSE+ZYGUY4nVa7maYpJiM8oB1LJRZUh/ks+RSdWqWPigxxIg2aqb83ciy0nojITgpshnrRK8T/vE5m4qswZzLNDJVkfijOODIJKmpAfaYoMXxiCSaK2ayIDLHCxNiyqrYEf/HLyyQ4r1/XvYeLWuO2bKMCx3ACZ+DDJTTgHpoQAIExPMMrvDm58+K8Ox/z0RWn3DmCP3A+fwCVC5KF</latexit>

y(t) ! 0 (success!)
<latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="C39OhB+IczRcjLNINXH29e9lt8M=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCpTN+pOcOOygmML7VAymTttaCYzJHeEMvQFXLhRfDB3vo3pz0KtBwIf5yTk3hMXSloKgi+vtrW9s7tX3/cPGv7h0XGz8WTz0ggMRa5y04+5RSU1hiRJYb8wyLNYYS+e3i3y3jMaK3P9SLMCo4yPtUyl4OSs7qjZCtrBUmwTOmtowVqj5ucwyUWZoSahuLWDTlBQVHFDUiic+8PSYsHFlI9x4FDzDG1ULcecs3PnJCzNjTua2NL9+aLimbWzLHY3M04T+zdbmP9lg5LS66iSuigJtVh9lJaKUc4WO7NEGhSkZg64MNLNysSEGy7INeO7Djp/N96E8LJ90w4eAqjDKZzBBXTgCm7hHroQgoAEXuDNm3iv3vuqqpq37uwEfsn7+Aap5IoM</latexit><latexit sha1_base64="JkP4JevKJ8hsXV5yfJcNiXYH1Hg=">AAAB/XicbZA7T8MwFIVveJZSILCyGCqkdqkSFkAsSCyMRSK0UhNVjuu0Vp2H7BtQFXVl4a+wMADib7Dxb3AfA7QcydKnc2xd3xNmUmh0nG9rZXVtfWOztFXeruzs7tn7lXud5opxj6UyVe2Qai5Fwj0UKHk7U5zGoeStcHg9yVsPXGmRJnc4yngQ034iIsEoGqtrk1EN68RXoj9AqlT6SBziX5KazhnjWh/Vu3bVaThTkWVw51CFuZpd+8vvpSyPeYJMUq07rpNhUFCFgkk+Lvu55hllQ9rnHYMJjbkOiukmY3JinB6JUmVOgmTq/n5R0FjrURyamzHFgV7MJuZ/WSfH6DwoRJLlyBM2GxTlkmBKJrWQnlCcoRwZoEwJ81fCBlRRhqa8sinBXVx5GbzTxkXDuXWgBIdwDDVw4Qyu4Aaa4AGDJ3iBN3i3nq1X62PW1oo1r+0A/sj6/AGwg5bg</latexit><latexit sha1_base64="JkP4JevKJ8hsXV5yfJcNiXYH1Hg=">AAAB/XicbZA7T8MwFIVveJZSILCyGCqkdqkSFkAsSCyMRSK0UhNVjuu0Vp2H7BtQFXVl4a+wMADib7Dxb3AfA7QcydKnc2xd3xNmUmh0nG9rZXVtfWOztFXeruzs7tn7lXud5opxj6UyVe2Qai5Fwj0UKHk7U5zGoeStcHg9yVsPXGmRJnc4yngQ034iIsEoGqtrk1EN68RXoj9AqlT6SBziX5KazhnjWh/Vu3bVaThTkWVw51CFuZpd+8vvpSyPeYJMUq07rpNhUFCFgkk+Lvu55hllQ9rnHYMJjbkOiukmY3JinB6JUmVOgmTq/n5R0FjrURyamzHFgV7MJuZ/WSfH6DwoRJLlyBM2GxTlkmBKJrWQnlCcoRwZoEwJ81fCBlRRhqa8sinBXVx5GbzTxkXDuXWgBIdwDDVw4Qyu4Aaa4AGDJ3iBN3i3nq1X62PW1oo1r+0A/sj6/AGwg5bg</latexit><latexit sha1_base64="b+RxNv6ky9HHZ1jDs4YTlfqIhW8=">AAACCHicbVC7TsNAEDyHVwgvAyXNQYSUNJFNA4gmgoYySJhEiq3ofDknp5wfuluDLCstDb9CQwGIlk+g42+4JC4gYaSVRjO72t3xE8EVWNa3UVpaXlldK69XNja3tnfM3b07FaeSMofGIpYdnygmeMQc4CBYJ5GMhL5gbX90NfHb90wqHke3kCXMC8kg4gGnBLTUM3FWgzp2JR8MgUgZP2ALuxe4plJKmVKH9Z5ZtRrWFHiR2AWpogKtnvnl9mOahiwCKohSXdtKwMuJBE4FG1fcVLGE0BEZsK6mEQmZ8vLpJ2N8rJU+DmKpKwI8VX9P5CRUKgt93RkSGKp5byL+53VTCM68nEdJCiyis0VBKjDEeBIL7nPJKIhME0Il17diOiSSUNDhVXQI9vzLi8Q5aZw3rBur2rws0iijA3SEashGp6iJrlELOYiiR/SMXtGb8WS8GO/Gx6y1ZBQz++gPjM8fOr+YTw==</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit><latexit sha1_base64="ZYx6faXh7bmiMMb73QEJUrMuRRw=">AAACCHicbVBNS8NAEN34WetX1KOX1SK0l5KIoOKl6MVjBWMLTSib7aZduvlgd6KE0KsX/4oXDype/Qne/Ddu2xy09cHA470ZZub5ieAKLOvbWFhcWl5ZLa2V1zc2t7bNnd07FaeSMofGIpZtnygmeMQc4CBYO5GMhL5gLX94NfZb90wqHke3kCXMC0k/4gGnBLTUNXFWhRp2Je8PgEgZP2ALuxe4qlJKmVIHta5ZserWBHie2AWpoALNrvnl9mKahiwCKohSHdtKwMuJBE4FG5XdVLGE0CHps46mEQmZ8vLJJyN8pJUeDmKpKwI8UX9P5CRUKgt93RkSGKhZbyz+53VSCM68nEdJCiyi00VBKjDEeBwL7nHJKIhME0Il17diOiCSUNDhlXUI9uzL88Q5rp/XrZuTSuOySKOE9tEhqiIbnaIGukZN5CCKHtEzekVvxpPxYrwbH9PWBaOY2UN/YHz+ADv/mFM=</latexit>
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AUV Path Following

Feeback Control system implementation

 
<latexit sha1_base64="cGDsDmn9f+2MmQ9apPHSI1VklXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDx6h/y5r9x0+ag1QcDj/dmmJkXplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKY8iOlIiUgwilby+6kRtUG94TbdOchf4pWkASXag/pnf5iwLOYKmaTG9Dw3xSCnGgWTfFbrZ4anlE3oiPcsVTTmJsjnx87IiVWGJEq0LYVkrv6cyGlszDQObWdMcWyWvUL8z+tlGF0GuVBphlyxxaIokwQTUnxOhkJzhnJqCWVa2FsJG1NNGdp8ihC85Zf/Ev+sedV0784bresyjSocwTGcggcX0IJbaIMPDAQ8wQu8Osp5dt6c90VrxSlnDuEXnI9vxsCOMQ==</latexit><latexit sha1_base64="cGDsDmn9f+2MmQ9apPHSI1VklXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDx6h/y5r9x0+ag1QcDj/dmmJkXplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKY8iOlIiUgwilby+6kRtUG94TbdOchf4pWkASXag/pnf5iwLOYKmaTG9Dw3xSCnGgWTfFbrZ4anlE3oiPcsVTTmJsjnx87IiVWGJEq0LYVkrv6cyGlszDQObWdMcWyWvUL8z+tlGF0GuVBphlyxxaIokwQTUnxOhkJzhnJqCWVa2FsJG1NNGdp8ihC85Zf/Ev+sedV0784bresyjSocwTGcggcX0IJbaIMPDAQ8wQu8Osp5dt6c90VrxSlnDuEXnI9vxsCOMQ==</latexit><latexit sha1_base64="cGDsDmn9f+2MmQ9apPHSI1VklXo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN+3SzSbsToQS+hu8eFDx6h/y5r9x0+ag1QcDj/dmmJkXplIYdN0vp7Kyura+Ud2sbW3v7O7V9w8eTJJpxn2WyER3Q2q4FIr7KFDybqo5jUPJO+HkpvA7j1wbkah7nKY8iOlIiUgwilby+6kRtUG94TbdOchf4pWkASXag/pnf5iwLOYKmaTG9Dw3xSCnGgWTfFbrZ4anlE3oiPcsVTTmJsjnx87IiVWGJEq0LYVkrv6cyGlszDQObWdMcWyWvUL8z+tlGF0GuVBphlyxxaIokwQTUnxOhkJzhnJqCWVa2FsJG1NNGdp8ihC85Zf/Ev+sedV0784bresyjSocwTGcggcX0IJbaIMPDAQ8wQu8Osp5dt6c90VrxSlnDuEXnI9vxsCOMQ==</latexit>

y
<latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit>Plant Model

<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit> output

<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>
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Plant Model II:

AUV Path Following

dy(t)

dt
= V sin (t)

<latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit>

d (t)

dt
= r

<latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit><latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit><latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit>

y
<latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

Plant Model I
<latexit sha1_base64="wjSC0rAGeV9AaHc/XzEXd58Dq5A=">AAAB+3icbVBPS8MwHE3nvzn/VXf0EhyCp9GKoOJl6EUPwgTrBlsZaZpuYWlSklQoZX4VLx5UvPpFvPltTLcedPNB4PHe78fv5QUJo0o7zrdVWVpeWV2rrtc2Nre2d+zdvQclUomJhwUTshsgRRjlxNNUM9JNJEFxwEgnGF8VfueRSEUFv9dZQvwYDTmNKEbaSAO73maIa9i/gLciJMyQm9rAbjhNZwq4SNySNECJ9sD+6ocCpzHhGjOkVM91Eu3nSGqKGZnU+qkiCcJjNCQ9QzmKifLzafgJPDRKCCMhzTNJpurvjRzFSmVxYCZjpEdq3ivE/7xeqqMzP6c8STXheHYoShnUAhZNwJBKgjXLDEFYUpMV4hGSCGvTV1GCO//lReIdN8+bzt1Jo3VZtlEF++AAHAEXnIIWuAZt4AEMMvAMXsGb9WS9WO/Wx2y0YpU7dfAH1ucPtMyTDQ==</latexit><latexit sha1_base64="wjSC0rAGeV9AaHc/XzEXd58Dq5A=">AAAB+3icbVBPS8MwHE3nvzn/VXf0EhyCp9GKoOJl6EUPwgTrBlsZaZpuYWlSklQoZX4VLx5UvPpFvPltTLcedPNB4PHe78fv5QUJo0o7zrdVWVpeWV2rrtc2Nre2d+zdvQclUomJhwUTshsgRRjlxNNUM9JNJEFxwEgnGF8VfueRSEUFv9dZQvwYDTmNKEbaSAO73maIa9i/gLciJMyQm9rAbjhNZwq4SNySNECJ9sD+6ocCpzHhGjOkVM91Eu3nSGqKGZnU+qkiCcJjNCQ9QzmKifLzafgJPDRKCCMhzTNJpurvjRzFSmVxYCZjpEdq3ivE/7xeqqMzP6c8STXheHYoShnUAhZNwJBKgjXLDEFYUpMV4hGSCGvTV1GCO//lReIdN8+bzt1Jo3VZtlEF++AAHAEXnIIWuAZt4AEMMvAMXsGb9WS9WO/Wx2y0YpU7dfAH1ucPtMyTDQ==</latexit><latexit sha1_base64="wjSC0rAGeV9AaHc/XzEXd58Dq5A=">AAAB+3icbVBPS8MwHE3nvzn/VXf0EhyCp9GKoOJl6EUPwgTrBlsZaZpuYWlSklQoZX4VLx5UvPpFvPltTLcedPNB4PHe78fv5QUJo0o7zrdVWVpeWV2rrtc2Nre2d+zdvQclUomJhwUTshsgRRjlxNNUM9JNJEFxwEgnGF8VfueRSEUFv9dZQvwYDTmNKEbaSAO73maIa9i/gLciJMyQm9rAbjhNZwq4SNySNECJ9sD+6ocCpzHhGjOkVM91Eu3nSGqKGZnU+qkiCcJjNCQ9QzmKifLzafgJPDRKCCMhzTNJpurvjRzFSmVxYCZjpEdq3ivE/7xeqqMzP6c8STXheHYoShnUAhZNwJBKgjXLDEFYUpMV4hGSCGvTV1GCO//lReIdN8+bzt1Jo3VZtlEF++AAHAEXnIIWuAZt4AEMMvAMXsGb9WS9WO/Wx2y0YpU7dfAH1ucPtMyTDQ==</latexit>

Objective:
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ψ

Plant Model II:

AUV Path Following

dy(t)

dt
= V sin (t)

<latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit><latexit sha1_base64="ATZm13mm7B+OhlDUjQaEwmQ2Q44=">AAACBXicbVDLSsNAFJ3UV62vqksRBotQNyURQV0IRTcuK9gHNKVMJpN26GQSZm6EELJy46+4caHi1n9w5984fSy09cCFwzn3cu89Xiy4Btv+tgpLyyura8X10sbm1vZOeXevpaNEUdakkYhUxyOaCS5ZEzgI1okVI6EnWNsb3Yz99gNTmkfyHtKY9UIykDzglICR+uVDN1CEZn5ahZM88yG/amHNpRtrbpR+uWLX7AnwInFmpIJmaPTLX64f0SRkEqggWncdO4ZeRhRwKlhechPNYkJHZMC6hkoSMt3LJm/k+NgoPg4iZUoCnqi/JzISap2GnukMCQz1vDcW//O6CQQXvYzLOAEm6XRRkAgMER5ngn2uGAWRGkKo4uZWTIfE5AImuZIJwZl/eZE0T2uXNfvurFK/nqVRRAfoCFWRg85RHd2iBmoiih7RM3pFb9aT9WK9Wx/T1oI1m9lHf2B9/gATu5hs</latexit>

Simplified (linearized) model

d (t)

dt
= r

<latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit><latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit><latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit>

d (t)

dt
= r

<latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit><latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit><latexit sha1_base64="o9hsw6bi6R+mCnQnIETuV4PpKxM=">AAAB/XicbVBNS8NAEN3Ur1q/ouLJS7AI9VISEdSDUPTisYKxhSaUzWbTLt1swu5EKCHgX/HiQcWr/8Ob/8Ztm4O2Phh4vDfDzLwg5UyBbX8blaXlldW16nptY3Nre8fc3XtQSSYJdUnCE9kNsKKcCeoCA067qaQ4DjjtBKObid95pFKxRNzDOKV+jAeCRYxg0FLfPPAiiUkeeqliDTgp8hCKK9k363bTnsJaJE5J6qhEu29+eWFCspgKIBwr1XPsFPwcS2CE06LmZYqmmIzwgPY0FTimys+n5xfWsVZCK0qkLgHWVP09keNYqXEc6M4Yw1DNexPxP6+XQXTh50ykGVBBZouijFuQWJMsrJBJSoCPNcFEMn2rRYZY5wE6sZoOwZl/eZG4p83Lpn13Vm9dl2lU0SE6Qg3koHPUQreojVxEUI6e0St6M56MF+Pd+Ji1VoxyZh/9gfH5A8a4lZA=</latexit>
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Plant Model II:

AUV Path Following

Simplified (linearized) model

d2y(t)

dt2
+ k2

dy(t)

dt
+ k1y(t) = 0

<latexit sha1_base64="Ecfou7CERtNoiumun8Vd5IN4pvw=">AAACGnicbZDLSsNAFIYn9VbrLerSTbAIFaEkQVAXQtGNywrGFnpjMpm0QycXZk6EEvoebnwVNy5U3Ikb38ZJm4K2/jDwz3fOYeb8bsyZBNP81gpLyyura8X10sbm1vaOvrt3L6NEEOqQiEei6WJJOQupAww4bcaC4sDltOEOr7N644EKyaLwDkYx7QS4HzKfEQwK9XS77QtMUq9rjypwPE496Nrjk2Fvxmc0Y1Z2uTR7etmsmhMZi8bKTRnlqvf0z7YXkSSgIRCOpWxZZgydFAtghNNxqZ1IGmMyxH3aUjbEAZWddLLb2DhSxDP8SKgTgjGhvydSHEg5ClzVGWAYyPlaBv+rtRLwzzspC+MEaEimD/kJNyAysqAMjwlKgI+UwUQw9VeDDLAKBVScJRWCNb/yonHs6kXVvD0t167yNIroAB2iCrLQGaqhG1RHDiLoET2jV/SmPWkv2rv2MW0taPnMPvoj7esH+fygTg==</latexit><latexit sha1_base64="Ecfou7CERtNoiumun8Vd5IN4pvw=">AAACGnicbZDLSsNAFIYn9VbrLerSTbAIFaEkQVAXQtGNywrGFnpjMpm0QycXZk6EEvoebnwVNy5U3Ikb38ZJm4K2/jDwz3fOYeb8bsyZBNP81gpLyyura8X10sbm1vaOvrt3L6NEEOqQiEei6WJJOQupAww4bcaC4sDltOEOr7N644EKyaLwDkYx7QS4HzKfEQwK9XS77QtMUq9rjypwPE496Nrjk2Fvxmc0Y1Z2uTR7etmsmhMZi8bKTRnlqvf0z7YXkSSgIRCOpWxZZgydFAtghNNxqZ1IGmMyxH3aUjbEAZWddLLb2DhSxDP8SKgTgjGhvydSHEg5ClzVGWAYyPlaBv+rtRLwzzspC+MEaEimD/kJNyAysqAMjwlKgI+UwUQw9VeDDLAKBVScJRWCNb/yonHs6kXVvD0t167yNIroAB2iCrLQGaqhG1RHDiLoET2jV/SmPWkv2rv2MW0taPnMPvoj7esH+fygTg==</latexit><latexit sha1_base64="Ecfou7CERtNoiumun8Vd5IN4pvw=">AAACGnicbZDLSsNAFIYn9VbrLerSTbAIFaEkQVAXQtGNywrGFnpjMpm0QycXZk6EEvoebnwVNy5U3Ikb38ZJm4K2/jDwz3fOYeb8bsyZBNP81gpLyyura8X10sbm1vaOvrt3L6NEEOqQiEei6WJJOQupAww4bcaC4sDltOEOr7N644EKyaLwDkYx7QS4HzKfEQwK9XS77QtMUq9rjypwPE496Nrjk2Fvxmc0Y1Z2uTR7etmsmhMZi8bKTRnlqvf0z7YXkSSgIRCOpWxZZgydFAtghNNxqZ1IGmMyxH3aUjbEAZWddLLb2DhSxDP8SKgTgjGhvydSHEg5ClzVGWAYyPlaBv+rtRLwzzspC+MEaEimD/kJNyAysqAMjwlKgI+UwUQw9VeDDLAKBVScJRWCNb/yonHs6kXVvD0t167yNIroAB2iCrLQGaqhG1RHDiLoET2jV/SmPWkv2rv2MW0taPnMPvoj7esH+fygTg==</latexit>

y(t),
dy(t)

dt
! 0 (success!)

<latexit sha1_base64="8crUVGOzcxpuEZ0dwLmhYK0+HlY=">AAACHXicbVDLSgMxFM34rPVVdekmWoQWpMyIouKm6MZlBccWOqVkMpk2NPMguaOUYb7Ejb/ixoWKCzfi35hpu9DWA4GTc84luceNBVdgmt/G3PzC4tJyYaW4ura+sVna2r5TUSIps2kkItlyiWKCh8wGDoK1YslI4ArWdAdXud+8Z1LxKLyFYcw6AemF3OeUgJa6pZNhBaqH2LnAji8JTb38nqUeZNiRvNcHImX0gM08UVEJpUypvWq3VDZr5gh4llgTUkYTNLqlT8eLaBKwEKggSrUtM4ZOSiRwKlhWdBLFYkIHpMfamoYkYKqTjtbL8IFWPOxHUp8Q8Ej9PZGSQKlh4OpkQKCvpr1c/M9rJ+CfdVIexgmwkI4f8hOBIcJ5V9jjklEQQ00IlVz/FdM+0TWBbrSoS7CmV54l9lHtvGbeHJfrl5M2CmgX7aMKstApqqNr1EA2ougRPaNX9GY8GS/Gu/Exjs4Zk5kd9AfG1w+kr6CK</latexit><latexit sha1_base64="8crUVGOzcxpuEZ0dwLmhYK0+HlY=">AAACHXicbVDLSgMxFM34rPVVdekmWoQWpMyIouKm6MZlBccWOqVkMpk2NPMguaOUYb7Ejb/ixoWKCzfi35hpu9DWA4GTc84luceNBVdgmt/G3PzC4tJyYaW4ura+sVna2r5TUSIps2kkItlyiWKCh8wGDoK1YslI4ArWdAdXud+8Z1LxKLyFYcw6AemF3OeUgJa6pZNhBaqH2LnAji8JTb38nqUeZNiRvNcHImX0gM08UVEJpUypvWq3VDZr5gh4llgTUkYTNLqlT8eLaBKwEKggSrUtM4ZOSiRwKlhWdBLFYkIHpMfamoYkYKqTjtbL8IFWPOxHUp8Q8Ej9PZGSQKlh4OpkQKCvpr1c/M9rJ+CfdVIexgmwkI4f8hOBIcJ5V9jjklEQQ00IlVz/FdM+0TWBbrSoS7CmV54l9lHtvGbeHJfrl5M2CmgX7aMKstApqqNr1EA2ougRPaNX9GY8GS/Gu/Exjs4Zk5kd9AfG1w+kr6CK</latexit><latexit sha1_base64="8crUVGOzcxpuEZ0dwLmhYK0+HlY=">AAACHXicbVDLSgMxFM34rPVVdekmWoQWpMyIouKm6MZlBccWOqVkMpk2NPMguaOUYb7Ejb/ixoWKCzfi35hpu9DWA4GTc84luceNBVdgmt/G3PzC4tJyYaW4ura+sVna2r5TUSIps2kkItlyiWKCh8wGDoK1YslI4ArWdAdXud+8Z1LxKLyFYcw6AemF3OeUgJa6pZNhBaqH2LnAji8JTb38nqUeZNiRvNcHImX0gM08UVEJpUypvWq3VDZr5gh4llgTUkYTNLqlT8eLaBKwEKggSrUtM4ZOSiRwKlhWdBLFYkIHpMfamoYkYKqTjtbL8IFWPOxHUp8Q8Ej9PZGSQKlh4OpkQKCvpr1c/M9rJ+CfdVIexgmwkI4f8hOBIcJ5V9jjklEQQ00IlVz/FdM+0TWBbrSoS7CmV54l9lHtvGbeHJfrl5M2CmgX7aMKstApqqNr1EA2ougRPaNX9GY8GS/Gu/Exjs4Zk5kd9AfG1w+kr6CK</latexit>
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AUV Path Following

Feeback Control system implementation
(“outer-loop”)

y
<latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit><latexit sha1_base64="YBnOz4OfA0qe2MXK9oswnbSi1XA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx6rGFtoQ9lsN+3SzW7Y3Qgh9B948aDi1Z/kzX/jps1BWx8MPN6bYWZemHCmjet+O5WV1bX1jepmbWt7Z3evvn/wqGWqCPWJ5FJ1Q6wpZ4L6hhlOu4miOA457YSTm8LvPFGlmRQPJktoEOORYBEj2FjpPqsN6g236c6AlolXkgaUaA/qX/2hJGlMhSEca93z3MQEOVaGEU6ntX6qaYLJBI9oz1KBY6qDfHbpFJ1YZYgiqWwJg2bq74kcx1pncWg7Y2zGetErxP+8XmqiyyBnIkkNFWS+KEo5MhIVb6MhU5QYnlmCiWL2VkTGWGFibDhFCN7iy8vEP2teNd2780brukyjCkdwDKfgwQW04Bba4AOBCJ7hFd6cifPivDsf89aKU84cwh84nz+KSozk</latexit>

Plant Model
<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

dy

dt
<latexit sha1_base64="G7opNUKCrjGrewR5E6/6pYanpX8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjBbaUDabTbt0s4m7k0IJ+R1ePKh49c9489+4bXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w8edJIpyjyaiER1AqKZ4JJ5yFGwTqoYiQPBHoPRzdR/HDOleSLvcZIyPyYDySNOCRrJ70WK0DycFHmIRb/ecJrODPYycUvSgBLtfv2rFyY0i5lEKojWXddJ0c+JQk4FK2q9TLOU0BEZsK6hksRM+/ns6MI+MUpoR4kyJdGeqb8nchJrPYkD0xkTHOpFbyr+53UzjC79nMs0QybpfFGUCRsTe5qAHXLFKIqJIYQqbm616ZCYHNDkVDMhuIsvLxPvrHnVdO7OG63rMo0qHMExnIILF9CCW2iDBxSe4Ble4c0aWy/Wu/Uxb61Y5cwh/IH1+QP3RZJs</latexit><latexit sha1_base64="G7opNUKCrjGrewR5E6/6pYanpX8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjBbaUDabTbt0s4m7k0IJ+R1ePKh49c9489+4bXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w8edJIpyjyaiER1AqKZ4JJ5yFGwTqoYiQPBHoPRzdR/HDOleSLvcZIyPyYDySNOCRrJ70WK0DycFHmIRb/ecJrODPYycUvSgBLtfv2rFyY0i5lEKojWXddJ0c+JQk4FK2q9TLOU0BEZsK6hksRM+/ns6MI+MUpoR4kyJdGeqb8nchJrPYkD0xkTHOpFbyr+53UzjC79nMs0QybpfFGUCRsTe5qAHXLFKIqJIYQqbm616ZCYHNDkVDMhuIsvLxPvrHnVdO7OG63rMo0qHMExnIILF9CCW2iDBxSe4Ble4c0aWy/Wu/Uxb61Y5cwh/IH1+QP3RZJs</latexit><latexit sha1_base64="G7opNUKCrjGrewR5E6/6pYanpX8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjBbaUDabTbt0s4m7k0IJ+R1ePKh49c9489+4bXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w8edJIpyjyaiER1AqKZ4JJ5yFGwTqoYiQPBHoPRzdR/HDOleSLvcZIyPyYDySNOCRrJ70WK0DycFHmIRb/ecJrODPYycUvSgBLtfv2rFyY0i5lEKojWXddJ0c+JQk4FK2q9TLOU0BEZsK6hksRM+/ns6MI+MUpoR4kyJdGeqb8nchJrPYkD0xkTHOpFbyr+53UzjC79nMs0QybpfFGUCRsTe5qAHXLFKIqJIYQqbm616ZCYHNDkVDMhuIsvLxPvrHnVdO7OG63rMo0qHMExnIILF9CCW2iDBxSe4Ble4c0aWy/Wu/Uxb61Y5cwh/IH1+QP3RZJs</latexit>

Feeback from lateral error and the corresponding rate!
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AUV Path Following

Feeback Control system implementation
(“inner” and “outer-loop”)

Plant Model
<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

dy

dt
<latexit sha1_base64="G7opNUKCrjGrewR5E6/6pYanpX8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjBbaUDabTbt0s4m7k0IJ+R1ePKh49c9489+4bXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w8edJIpyjyaiER1AqKZ4JJ5yFGwTqoYiQPBHoPRzdR/HDOleSLvcZIyPyYDySNOCRrJ70WK0DycFHmIRb/ecJrODPYycUvSgBLtfv2rFyY0i5lEKojWXddJ0c+JQk4FK2q9TLOU0BEZsK6hksRM+/ns6MI+MUpoR4kyJdGeqb8nchJrPYkD0xkTHOpFbyr+53UzjC79nMs0QybpfFGUCRsTe5qAHXLFKIqJIYQqbm616ZCYHNDkVDMhuIsvLxPvrHnVdO7OG63rMo0qHMExnIILF9CCW2iDBxSe4Ble4c0aWy/Wu/Uxb61Y5cwh/IH1+QP3RZJs</latexit><latexit sha1_base64="G7opNUKCrjGrewR5E6/6pYanpX8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjBbaUDabTbt0s4m7k0IJ+R1ePKh49c9489+4bXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w8edJIpyjyaiER1AqKZ4JJ5yFGwTqoYiQPBHoPRzdR/HDOleSLvcZIyPyYDySNOCRrJ70WK0DycFHmIRb/ecJrODPYycUvSgBLtfv2rFyY0i5lEKojWXddJ0c+JQk4FK2q9TLOU0BEZsK6hksRM+/ns6MI+MUpoR4kyJdGeqb8nchJrPYkD0xkTHOpFbyr+53UzjC79nMs0QybpfFGUCRsTe5qAHXLFKIqJIYQqbm616ZCYHNDkVDMhuIsvLxPvrHnVdO7OG63rMo0qHMExnIILF9CCW2iDBxSe4Ble4c0aWy/Wu/Uxb61Y5cwh/IH1+QP3RZJs</latexit><latexit sha1_base64="G7opNUKCrjGrewR5E6/6pYanpX8=">AAAB83icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeiF48VjBbaUDabTbt0s4m7k0IJ+R1ePKh49c9489+4bXPQ1gcDj/dmmJkXpIJrdJxvq7Kyura+Ud2sbW3v7O7V9w8edJIpyjyaiER1AqKZ4JJ5yFGwTqoYiQPBHoPRzdR/HDOleSLvcZIyPyYDySNOCRrJ70WK0DycFHmIRb/ecJrODPYycUvSgBLtfv2rFyY0i5lEKojWXddJ0c+JQk4FK2q9TLOU0BEZsK6hksRM+/ns6MI+MUpoR4kyJdGeqb8nchJrPYkD0xkTHOpFbyr+53UzjC79nMs0QybpfFGUCRsTe5qAHXLFKIqJIYQqbm616ZCYHNDkVDMhuIsvLxPvrHnVdO7OG63rMo0qHMExnIILF9CCW2iDBxSe4Ble4c0aWy/Wu/Uxb61Y5cwh/IH1+QP3RZJs</latexit>

Feeback from lateral error and the corresponding rate!
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Cooperative Motion Control (land and aerial robots)
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veloc. v2

z

Robot 1 travels at known constant speed v1=v*
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Robot 2 maneuvers to “stay on top” Robot 1
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Cooperative Motion Control (land and aerial robots)
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error e=z2-z1

veloc. v2

z

e=0

t ! 1t = 0

veloc. V1=v*

Reduce the error to  o!
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Cooperative Motion Control (land and aerial robots)

veloc. v2

t ! 1t = 0 Plant Model I:

Plant Model
<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>
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Cooperative Motion Control (land and aerial robots)

Plant Model
<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>
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Cooperative Motion Control (land and aerial robots)

Plant Model
<latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit><latexit sha1_base64="HdkFIKDvlU4NCBi6pyctNR8SRU8=">AAAB93icbVBNS8NAFHypX7V+NOrRy2IRPJVEBBUvRS9ehArGFtpQNptNu3STDbsboYb+Ei8eVLz6V7z5b9y0OWh1YGGYeY83O0HKmdKO82VVlpZXVteq67WNza3tur2ze69EJgn1iOBCdgOsKGcJ9TTTnHZTSXEccNoJxleF33mgUjGR3OlJSv0YDxMWMYK1kQZ2vc1xolH/At2IkPLawG44TWcG9Je4JWlAifbA/uyHgmQxTTThWKme66Taz7HUjHA6rfUzRVNMxnhIe4YmOKbKz2fBp+jQKCGKhDTPpJipPzdyHCs1iQMzGWM9UoteIf7n9TIdnfk5S9JM04TMD0UZR1qgogUUMkmJ5hNDMJHMZEVkhCUm2nRVlOAufvkv8Y6b503n9qTRuizbqMI+HMARuHAKLbiGNnhAIIMneIFX69F6tt6s9/loxSp39uAXrI9vh7uR5Q==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

Feeback Control system implementation

Strategy: 
1. Decrease the speed when R2 is ahead of

R1
2. Increase the speed when R2 is behind R1
3. K sets the “rate of coordination”
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Cooperative Motion Control (land and aerial robots)

veloc. v2

t ! 1t = 0 Plant Model II:
(force as an input)

Kinematics

Dynamics

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

NO DRAG!
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Cooperative Motion Control (land and aerial robots)

veloc. v2

t ! 1t = 0 Plant Model II:
(force as an input)

No need to know v*!
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Feeback Control system implementation
(“inner” and “outer-loop”)

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

Feeback coordination error and the corresponding rate!

Cooperative Motion Control (land and aerial robots)
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Cooperative Motion Control (land and aerial robots)

veloc. v2

t ! 1t = 0 Plant Model III:
(system with DRAG)
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Kinematics

Dynamics F � �v22 =
d2v2(t)

dt2
<latexit sha1_base64="XUFgaXo+U3nDQPay9yiILCUL9Aw=">AAACD3icbVDJSgNBEO2JWxy3UY9eGoMYD4bJIKgHISiIxwjGBLIMPT09SZOehe6aQBjyCV78FS8eVLx69ebf2FkOGn1Q8Hiviqp6XiK4Atv+MnILi0vLK/lVc219Y3PL2t65V3EqKavRWMSy4RHFBI9YDTgI1kgkI6EnWN3rX439+oBJxePoDoYJa4ekG/GAUwJacq3D6+OWx4DgQcdxnYtWIAnN/I4zcJ0iHI0yHzrOyDRN1yrYJXsC/JeUZ6SAZqi61mfLj2kasgioIEo1y3YC7YxI4FSwkdlKFUsI7ZMua2oakZCpdjZ5aIQPtOLjIJa6IsAT9edERkKlhqGnO0MCPTXvjcX/vGYKwVk741GSAovodFGQCgwxHqeDfS4ZBTHUhFDJ9a2Y9ojOBHSG4xDK8y//JTWndF6yb08KlctZGnm0h/ZREZXRKaqgG1RFNUTRA3pCL+jVeDSejTfjfdqaM2Yzu+gXjI9vi5iakQ==</latexit><latexit sha1_base64="XUFgaXo+U3nDQPay9yiILCUL9Aw=">AAACD3icbVDJSgNBEO2JWxy3UY9eGoMYD4bJIKgHISiIxwjGBLIMPT09SZOehe6aQBjyCV78FS8eVLx69ebf2FkOGn1Q8Hiviqp6XiK4Atv+MnILi0vLK/lVc219Y3PL2t65V3EqKavRWMSy4RHFBI9YDTgI1kgkI6EnWN3rX439+oBJxePoDoYJa4ekG/GAUwJacq3D6+OWx4DgQcdxnYtWIAnN/I4zcJ0iHI0yHzrOyDRN1yrYJXsC/JeUZ6SAZqi61mfLj2kasgioIEo1y3YC7YxI4FSwkdlKFUsI7ZMua2oakZCpdjZ5aIQPtOLjIJa6IsAT9edERkKlhqGnO0MCPTXvjcX/vGYKwVk741GSAovodFGQCgwxHqeDfS4ZBTHUhFDJ9a2Y9ojOBHSG4xDK8y//JTWndF6yb08KlctZGnm0h/ZREZXRKaqgG1RFNUTRA3pCL+jVeDSejTfjfdqaM2Yzu+gXjI9vi5iakQ==</latexit><latexit sha1_base64="XUFgaXo+U3nDQPay9yiILCUL9Aw=">AAACD3icbVDJSgNBEO2JWxy3UY9eGoMYD4bJIKgHISiIxwjGBLIMPT09SZOehe6aQBjyCV78FS8eVLx69ebf2FkOGn1Q8Hiviqp6XiK4Atv+MnILi0vLK/lVc219Y3PL2t65V3EqKavRWMSy4RHFBI9YDTgI1kgkI6EnWN3rX439+oBJxePoDoYJa4ekG/GAUwJacq3D6+OWx4DgQcdxnYtWIAnN/I4zcJ0iHI0yHzrOyDRN1yrYJXsC/JeUZ6SAZqi61mfLj2kasgioIEo1y3YC7YxI4FSwkdlKFUsI7ZMua2oakZCpdjZ5aIQPtOLjIJa6IsAT9edERkKlhqGnO0MCPTXvjcX/vGYKwVk741GSAovodFGQCgwxHqeDfS4ZBTHUhFDJ9a2Y9ojOBHSG4xDK8y//JTWndF6yb08KlctZGnm0h/ZREZXRKaqgG1RFNUTRA3pCL+jVeDSejTfjfdqaM2Yzu+gXjI9vi5iakQ==</latexit>

input
<latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit><latexit sha1_base64="LKDUr8nARCFfy/y8jbjzLyMGHTQ=">AAAB7HicbVBNSwMxFHzrZ61fVY9egkXwVHZFUG9FLx4ruG2hXUo2zbax2WRJskJZ+h+8eFDx6g/y5r8xu92Dtg4Ehpn3yJsJE860cd1vZ2V1bX1js7JV3d7Z3duvHRy2tUwVoT6RXKpuiDXlTFDfMMNpN1EUxyGnnXBym/udJ6o0k+LBTBMaxHgkWMQINlZqM5Gkpjqo1d2GWwAtE68kdSjRGtS++kNJ0pgKQzjWuue5iQkyrAwjnM6q/VTTBJMJHtGepQLHVAdZce0MnVpliCKp7BMGFervjQzHWk/j0E7G2Iz1opeL/3m91ERXQVZEooLMP4pSjoxEeXQ0ZIoSw6eWYKKYvRWRMVaYGFtQXoK3GHmZ+OeN64Z7f1Fv3pRtVOAYTuAMPLiEJtxBC3wg8AjP8ApvjnRenHfnYz664pQ7R/AHzucPu7aOww==</latexit>

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>
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Cooperative Motion Control (land and aerial robots)

veloc. v2

t ! 1t = 0 Linearization technique
(from nonlinear to linear app.)
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1. Compute equilibrium (trimming) condition corr. to

2.    Perturb about equilibrium conditions
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Feeback Control using linearization

output
<latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit><latexit sha1_base64="fLL7CYRKqua5Cng0Dxa8RPrk964=">AAAB7XicbVBNS8NAFHypX7V+VT16CRbBU0lEUG9FLx4rGFtoQ9lsN+3SzW7YfRFK6I/w4kHFq//Hm//GTZuDVgcWhpn32DcTpYIb9Lwvp7Kyura+Ud2sbW3v7O7V9w8ejMo0ZQFVQuluRAwTXLIAOQrWTTUjSSRYJ5rcFH7nkWnDlbzHacrChIwkjzklaKWOyjDNsDaoN7ymN4f7l/glaUCJ9qD+2R8qmiVMIhXEmJ7vpRjmRCOngs1q/cywlNAJGbGepZIkzIT5/NyZe2KVoRsrbZ9Ed67+3MhJYsw0iexkQnBslr1C/M/rZRhfhjmXNhKTdPFRnAkXlVtkd4dcM4piagmhmttbXTommlC0DRUl+MuR/5LgrHnV9O7OG63rso0qHMExnIIPF9CCW2hDABQm8AQv8OqkzrPz5rwvRitOuXMIv+B8fAOmo49O</latexit>

Feeback coordination error and the corresponding rate!

Cooperative Motion Control (land and aerial robots)
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