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Some examples

There exist many examples for automatic control around us.

The Minseg is just one of them.
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Automatic cruise control
Automatic cruise control
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desired speed

disturbance (road slope)

speed
engine torque/

brake

u(t)
<latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit>

speed 
measurement

d(t)
<latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit><latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit><latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit><latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit>

r(t)
<latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit><latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit><latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit><latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit>

y(t)
<latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit><latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit><latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit><latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit>

vehicle

controller
Engine Control Unit

• The vehicle speed must be controlled in order to reach and maintain the 
desired speed !(#)…

• ... in spite of changes of road slope and desired speed !(#)I The vehicle speed must be controlled in order to reach and maintain the desired
speed r(t) . . .

I . . . in spite of changes of the road slope and the desired speed
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Automatic lane maintenance

5 Product & Process Engineering

! Optical sensor detects and tracks lane markings.

! Signals the driver incipient change of lane by means of:
– Haptic feedback on steering wheel (HALF)
– Haptic signal on driver seat (simulation of rumble strip)
– Acoustic directional signals

LANE WARNING

!"#$%&
'()"%)*"

+(,$

!-./0&1

234"%$5

6"*()-"

!&#$%&-

785$"9

Orbassano
17th Dec. 2002

VIP ECU

•  Automotive components
•  Power supply: 12Vbat - 500mA
• analogue video inputs
•  DSP @ 60Mhz
• 2MB DRAM +  SRAM
• CAN +  RS-232 interface
• many configurable Digital  I /Os

!"#$%&$'$(')*#%+,%-."'/*01%

Automatic Control 1 Academic Year 2010/2011Prof. A. Bemporad (University of Trento)

Lecture: Introduction
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Lane Warning

10

Optical sensor detects and tracks lane markings

Incipient lane change signalled to the driver by:

- Haptic signal on driver seat (simulation of rumble strip)
- Haptic feedback on steering wheel
- Acoustic directional signals

Lane can be automatically maintained

Examples of control systems

!"#$ %&'()*+'$ *,$ -.,#/$ +'$ )"#
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3.%*&/*-$4%")"$%

5./,6./*&.%,
#$2)6./*&2$/&"+.4*
7/$-*##"%4

5./,6./*&.%,
#$2)6./*&2$/&"+.4*
7/$-*##"%4

')**/"%4&'(#)*+')**/"%4&'(#)*+ 83*-)/"-&7$6*/&#)**/"%483*-)/"-&7$6*/&#)**/"%4

:'2;$<;$=&>/+((+
electric power steering

HALF - HAptical Lane Feedback

Automatic lane maintenance

6

desired lateral
displacement

disturbance

lateral
displacement

steering
angle

u(t)
<latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit>

lane detection

d(t)
<latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit><latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit><latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit><latexit sha1_base64="pBQP0wx0G4tVTRgt5v8pbOiDEjs=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSibzbZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlZiJBjF3ApreDWsVN26uxBZB6+AKhRqDStfgzBmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVCMoq1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xdGtnwmVpMgVW340SiXBmOSHk1BozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A18Jjb0=</latexit>

r(t)
<latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit><latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit><latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit><latexit sha1_base64="7VJnFAd2svejb53Sv3gCrDCXYf4=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibukaXg0rVbfuLkTWwSugCoVaw8rXYBSzNOIKmaTG9D03QT+jGgWTfF4epIYnlE3pmPctKhpx42eLXefk0jojEsbaPoVk4f6eyGhkzCwKbGdEcWJWa7n5X62fYnjrZ0IlKXLFlh+FqSQYk/xwMhKaM5QzC5RpYXclbEI1ZWjjKdsQvNWT16FzXfcsPzSqzUYRRwnO4QJq4MENNOEeWtAGBhN4hld4cyLnxXl3PpatG04xcwZ/5Hz+AHRrjcs=</latexit>

y(t)
<latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit><latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit><latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit><latexit sha1_base64="lPiWjs1jdxoJrCZqCV1MUJfZmdw=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibs1qeDWsVN26uxBZB6+AKhRqDStfg1HM0ogrZJIa0/fcBP2MahRM8nl5kBqeUDalY963qGjEjZ8tdp2TS+uMSBhr+xSShft7IqORMbMosJ0RxYlZreXmf7V+iuGtnwmVpMgVW34UppJgTPLDyUhozlDOLFCmhd2VsAnVlKGNp2xD8FZPXofOdd2z/NCoNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzYmcF+fd+Vi2bjjFzBn8kfP5A38cjdI=</latexit>

vehicle on road

controller
Electric power steering

• The steering wheel must be controlled in order to reach and maintain the 
desired lateral displacement !(#) within the lane…

• ... in spite of changes of road curvature and of !(#)I The steering wheel must be controlled in order to reach and maintain the desired
lateral displacement r(t) within the lane . . .

I . . . in spite of changes of the road curvature and of r(t)
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An every day control system: the flushing toilet

I After a toilet is flushed, the water tank
must be refilled to a desired level r

I This is done with a simple control
system using a valve controlled by a
floating ball

An every day control system: the flushing toilet

7

• After a toilet is flushed, the water tank must 
be refilled to a desired level !

• This is done with a simple control system 
using a valve controlled by a floating ball

actual level

desired level

h(t)
<latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit>

r
<latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit>

actual
water
level

u(t)
<latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit>Σ

h(t)
<latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit>

Float
measured
water level

-

+r
<latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit>

desired
water
level

Valve

An every day control system: the flushing toilet
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• After a toilet is flushed, the water tank must 
be refilled to a desired level !

• This is done with a simple control system 
using a valve controlled by a floating ball

actual level

desired level

h(t)
<latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit>

r
<latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit>

actual
water
level

u(t)
<latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit><latexit sha1_base64="mVPq7CkL5DvDSJf7PXqLhJBAaPI=">AAAB63icbZBNS8NAEIYnftb6VfXoZbEI9VISKeix4MVjBfsBbSib7aZdutmE3YlQQv+CFw+KePUPefPfuGlz0NYXFh7emWFn3iCRwqDrfjsbm1vbO7ulvfL+weHRceXktGPiVDPeZrGMdS+ghkuheBsFSt5LNKdRIHk3mN7l9e4T10bE6hFnCfcjOlYiFIxibqU1vBpWqm7dXYisg1dAFQq1hpWvwShmacQVMkmN6Xtugn5GNQom+bw8SA1PKJvSMe9bVDTixs8Wu87JpXVGJIy1fQrJwv09kdHImFkU2M6I4sSs1nLzv1o/xfDWz4RKUuSKLT8KU0kwJvnhZCQ0ZyhnFijTwu5K2IRqytDGU7YheKsnr0Pnuu5ZfmhUm40ijhKcwwXUwIMbaMI9tKANDCbwDK/w5kTOi/PufCxbN5xi5gz+yPn8AXkAjc4=</latexit>Σ

h(t)
<latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit><latexit sha1_base64="lwls3J9GtExNr0v/pgLge03Z7wI=">AAAB63icbZBNS8NAEIYn9avWr6pHL4tFqJeSFEGPBS8eK9hWaEPZbDft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7a+sPDwzgw78waJFAZd99spbWxube+Udyt7+weHR9Xjk66JU814h8Uy1o8BNVwKxTsoUPLHRHMaBZL3gultXu89cW1ErB5wlnA/omMlQsEo5takjpfDas1tuAuRdfAKqEGh9rD6NRjFLI24QiapMX3PTdDPqEbBJJ9XBqnhCWVTOuZ9i4pG3PjZYtc5ubDOiISxtk8hWbi/JzIaGTOLAtsZUZyY1Vpu/lfrpxje+JlQSYpcseVHYSoJxiQ/nIyE5gzlzAJlWthdCZtQTRnaeCo2BG/15HXoNhue5furWqtZxFGGMziHOnhwDS24gzZ0gMEEnuEV3pzIeXHenY9la8kpZk7hj5zPH2SLjb8=</latexit>

Float
measured
water level

-

+r
<latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit><latexit sha1_base64="RrnGC6Wgfuf8BgeZpz7tUgUrytg=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FSSItRjwYvHFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVtfWHh4Z4adeYNEcG1c99spbG3v7O4V90sHh0fHJ+XTs46OU8WwzWIRq15ANQousW24EdhLFNIoENgNpneLevcJleaxfDCzBP2IjiUPOaPGWi01LFfcqrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny0Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJqMuEJmxMwCZYrbXQmbUEWZsdmUbAje+smb0KlVPcutm0qjlsdRhAu4hGvwoA4NuIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8EfO5w/YU4zm</latexit>

desired
water
level

Valve
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What do you think?

Where do you see other control examples around you?
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What do you think?

Where would you like to see more control or automation in your daily life?

Is there anything that you would like to automate using control?
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What do you think?

Where are the limits of control?

Are there parts in technology, medicine or your private life where you would not want
to see any automatic control?

What would be the risks?


