Lesson 3 Move Up and Down

1. Project Logic

In this lesson, you can learn how to control the end effector to move up and

down by setting the coordinate of end effector.

Inverse kinematics is mainly used to calculate the joint angle according to the
coordinate of the set target position. Then the joint angle is converted into the
pulse width of the servo to realize that the end effector is controlled to move to

the target position.

The path of the program source code:

/home/pi/ArmPi_mini/ArmIK/ArmMovelK demo.py

import sys
4 import time
sys.path.append{/home/pilArmPi_mini/')
from ArmIK.ArmMovelK import *

8 if sys.version_info.major == 2:
print('Please run this program with python3!'}

10 sys.exit(0)
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AK = ArmlIK()
28 if _name ==" man_ "
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38 AK_setPitchRangeMoving((0, 8, 18), 0,-90, 90, 1500) # 15 B 41146 B $145 3 B (<0, y6, z:18), 55 1787 [8]:1500%
39 time.sleep(1.5) # 3LET 1 55k
40
41 B foriinrange(2): # forfEFF iz T 2%
42 AK.setPitchRangeMoving((0, &, 22), 0,-90, 90, 1000) # & B i & L # 341 8 (x0, y:6, z:22), J= {78 [E]: 1000 #¥
43 time.sleep(1 2) # AT 1 2F%
44
45 AK.setPitchRangeMoving((0, 8, 18), 0,-90, 90, 1000) # i& B W & T # B ¥ s {4 B ;21707810002 #
45 | time.sleep(1.2) # MERT1 27}




2. Operation Steps

Note: The input command should be case sensitive, and “Tab” can be used to

complement keywords.

1) Turn on ArmPi mini, and connect it to Raspberry Pi system desktop via

VNC viewer.

2) CIick

“Ctrl+Alt+T” to open LX terminal.

in the upper left corner (as the figure shown below), or press

3) Enter command “cd ArmPi_mini/ArmIK/” and press “Enter” to enter the

directory of game programs.

pi@raspberrypi: cd ArmPi_mini/ArmIK/

4) Enter command “sudo python3 ArmMovelK demo.py” and press “Enter” to

start game.

pi@raspberrypi: sudo python3 ArmMoveIK_demo.py

5) If want to exit the game, you can press “Ctrl+C”. If fail to close, please try

multiple times.

3. Project Outcome

After starting the game, the end effector of robot arm will move up first, and

then move down.



4. Function Extension

4.1 Modify Movement Direction

The end effector can also be controlled to move along x and y axes. Here take
X axis as example. The specific operation steps are as follow:
1) Click icon and press “Ctrl+Alt+T” to open the LX terminal.

2) Enter command “cd ArmPi_mini/ArmIK/” and press “Enter” to enter the

directory of game programs.

pi@raspberrypi: cd ArmP1_mini/ArmIK/

3) Enter command “sudo vim ArmMovelK_demo.py” and press “Enter” to

open the program file.

pi@raspberrypi: sudo vim ArmMoveIK_demo.py|

4) Find the following code:

& range(2)

AK.setPitchRa geMoving((©,

time.sleep( VE
AK.setPj#fChRangeMoving( (@,

'timeiiieeu[ ) ¢

6) Change “(0, 6, 22)" to “(4, 6, 18)”, as the figure shown below:



i range(2): AT y
AK.setPitchRangeMoving(l§4, &,

7) After modification, press “Esc” and enter “:wq”, and then press “Enter’to

save and close the file.

AK.setPitchRangeMoving( (0,

e . sleep(

8) Enter command “sudo python3 ArmMovelK_demo.py” and press “Enter” to

start game and check the game effect after modification.

pi@raspberrypi: sudo python3 ArmMoveIK_demo.py

5. Program Analysis

5.1 Import Library

import sys

4 import time

5 sys.path.append(/home/pi/ArmPi_mini/)
from Armik.AmMovelK import *

“sys” is the most commonly used library interacting strongly with the Python
interpreter; “time” is the library for processing time; “ArmIK” is the library for

processing inverse kinematics.

If want to call a function in library, you can use this format “library

name+function name (parameter, parameter)” to use the code. For example,

ZE B time.sleep(1.2) # JEAT1 2% |

The code above is used to call sleep() in “time” library and this function is for

delaying.



There are some built-in libraries in Python, so they can be called directly. For

example, “time”, “cv2” and “math”. In addition, you can also customize a new

library like “ArmIK.ArmMovelK” inverse kinematics library.

5.2 Instantiate Function Library

The name of function library is too long to memorize. For calling function easily,

the library can be instantiated. For example,

25  #IflfbEnEshEEE
26 AK=AmIK()

After instantiating, you can directly call the function when inputting the function

like “AK.function name (parameter, parameter)”.

5.3 Control Robot Arm

38 AK.setPitchRangeMoving((0, 6, 18), 0,-90, 90, 1500) # R B EFIEME (0, y6, 218) iz{TAT|E] 15002
39 time.sleep(1.5) # ILAT1 .55

41 B foriinrange(2): # forf&ITi=iT21% _
42 AK_setPitchRangeMoving((0, 6, 22), 0,-90, 90, 1000) # R EMME LB E (0, y6, 2222) i2{THTA]: 1000ZH)
43 time.sleep(1.2) # 3ERT1 2%

45 AK.setPitchRangeMoving((0, 6, 18), 0,-90, 90, 1000) # R EHAE 22056 B 21788 1000&H#
46 time.sleep(1 2) # 3EAT1 234

The function AK.setPitchRangeMoving() in inverse kinematics library is used to
control robot arm to move. Take “AK.setPitchRangeMoving((0, 6, 18), 0,-90, 90, 1500)”

for example.

The first parameter “(0, 6, 18)” is the end-effector coordinate. The three

parameters represent the coordinate of x, y and z axes.

The second parameter “0” is the pitch angle.

The third parameter “-90” is the minimum range of the pitch angle.
The fourth parameter “90” is the maximum range of the pitch angle.

The fifth parameter “1500” is the running time and the unit us millisecond.
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