Design Project

Elevator Controller



Controller for CAN Elevator
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CAN ID & Data

e RXx message ID=1
e Moving up=01,01
e Moving down=01,02
e Stop moving=01,00

e Door open=02,01
e Door close=02,02



CAN ID & Data

e TX message ID=2

e When the car is moving, a CAN
message with the current position in
pixel is transmitted 5 times/sec.

o 1st byte=1,2"d byte=high byte of
position,3rd byte=low byte of position

e Each floor height is 80 pixels

o At the first floor, position is 0. At the
5th floor, position is 320.



CAN ID & Data

e TX message ID=2

e When a call button is pressed, a CAN
message is transmitted

o 1st byte=2, 2"d byte=floor, 3"
byte=1 for up & 2 for down. For

example when the 4t floor up button
is pressed, the data is 2,4,1



CAN ID & Data

e RXx message ID=1

e When a CAN message with 1st
byte=3 is received, a call button is
off.

o 1st byte=3, 2nd byte=floor, 3
byte=1 for up button & 2 for down
button. For example when a CAN
message with the data 3,4,1 is
received 4th floor up button is off.



Design Problem

e Design an elevator controller.

e You have to set up your own design
objectives to achieve. i.e. the level of
complexity for the control algorithm.

o After the design, analyze your own
design to determine if your design
satisfies your own objectives.



Design Assumption

e To simplify the problem, the following is
assumed: the car is waiting at the 1st floor.

Everybody wants to go down to the 1st
floor for lunch.

e Move up to the floor, turn off the call
button lamp, open the door, closed the
door, go down to the destination floor,
open the door, close the door, etc.



Requirements for Design

e Reliability

e The controller must be able to
respond to all the possible key inputs
in the reliable and reasonable
manner.
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= Model-Driven Method: Rhapsody, Linux target

» Legacy Code: C compiler, Cortex-M4 target
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Linuxl A &= BIHE

« $ tar czvf CanElevator.tar.gz CanElevator
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Rhapsody

Computer ¥ Home work Rhapsody Hello Test & = Q search

i@ Home

K Desktop J J 3

i’f Documents

ButtonProject CanButton § Open
i Downloads Openin New Tab
il Music i i | OpeninNew Window
i®] Pictures H o
B Videos CanTest CountDown Hell & Open With Files
Open With Other Application...
= File System
& Trash i
Copy
Network
=l Browse Net...
Make Link
Rename...
Copy to »

Move to

Move to Trash

Sharing Options
Revert to Previous Version...
Send To...
Compress...

Properties

"CanElevator” selected (containing 4 items)



=,

Jls 8 30%

S A2
2 B0k
= 10| £ A
SE0 Me
O| 2

A O .

 40%
|.j|§ M XA é
N OOIE L= 2

of ME U OHFA: 30%

AlLEe
80| R

O
| &
M =2

=t
A
T



1 ReceiveMessageObj & 1  ElevatorControl =

& isAtFloor(): RiCBoolean
& stopMoving():void

o Init() & openDoor():woid

Eevl\/lessageReceived():void .@closeDoor():vmgl
&d moveDown():woid

&d moveUp():void

B evCalled():void
ﬁevAtFIoor():void

ﬁ evChangeDirection():...
1 Motor © B8 evAtFirstFloor():void
&d offLamp(aFloor:int,a...

= CurrentPosition:int

ﬁevl\/loveUp():void
ﬁevStop():void
ﬁevl\/loveDown():void
EevCurrentPosition():void




ReceiveMessageObj
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Caution

e When CAN messages are received
while the program is not ready to
accept messages, an error occurs. In
that case, start over the program
again.

e Be cautious when using printf, since
it slows down the program and
misses CAN messages.



