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children [
Transform {
children [
Solid {
translation -0.0030671 ©.00119482 0.03
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children [
Shape {
appearance PBRAppearance {

geometry Mesh {
url [
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Figure 3 - the fixed standard wheel in robot frame. P is the center of robot.

Reprinted from ref. [1]
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Reprinted from ref. [1]
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desired angle = math.radians(@)
model(np.array([math.cos(desired_angle},
math.sin(desired angle),

8.81))

# movement along wheel 1 normal vector

robot's last position = (16.088, ©.86)
wheels' rotational velocity:

"wheel 1" = @.8@, "wheel 2" = -2.99, "wheel 3" = 2,99,
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desired angle = math.radians(188)
model(np.array([math.cos(desired_angle),
math.sin(desired angle),

a8.e]1))

# movement along wheel 1 normal vector

robot's last position = (-16.88, 8.8@)
wheels' rotational velocity:
"wheel 1" = -8.88, "wheel 2" = 2.99, "wheel 3" = -2.99.

wheel 2 wheel 3

—

wheel 1
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Desired
dires

desired_angle = math.radians(-128)
model(np.array([math.cos(desired_angle),
math.sin({desired angle),

8.e1))

# movement along wheel 2 normal vector

robot's last position = (-8.88, -13.88)
wheels' rotational velocity:
"wheel 1" = 2.94,

z F= z
= wheel 1 5§ wheel2 5
7 7 £5
g | 23 25 =%
wa 00 w= 00 -1
& 25 & 23] 5
8- 6 1 BT o BT
[=) < 2 .

= time = time =

¥4

"wheel 2" = @.88,

M

o

"wheel 3" = -2.99.

wheel 3
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desired angle = math.radians(68)
model{np.array([math.cos(desired_angle),
math.sin(desired_angle),

e.e]))

# movement along wheel 2 normal vector

robot's last position = (8.88, 13.86)
wheels' rotational velocity:
"wheel 1" = -2.99, "wheel 2" = -2.08, "wheel 3" = 2.99.

fn o e
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mg 00 | mg 00 w5 207
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Desired
dires

desired angle = math.radians(128)
model({np.array([math.cos{desired _angle),
math.sin{desired angle),

8.e1))

# movement along wheel 3 normal vector

robot's last position = (-8.88, 13.86)
wheels' rotational velocity:
"wheel 1" = -2.99, "wheel 2" = 2.99, "wheel 3" =

) z z
o wheel 1 5 wheel2 5 _ wheel 3
Ty 25 BE s | B§ 251

R | wg 00 wg 007

.EE —2.5 Eg 25 .EE —2.5 1

R T T PR T T T T T
5 0 10 2 0 10 e 0 10
= time & time L time
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desired_angle = math.radians(-6@)
model(np.array([math.cos(desired_angle),
math.sin(desired angle),

g.e]))

# movement along wheel 3 normal vector

robot’'s last position = (8.8@, -13.86)
wheels' rotational velocity:
"wheel 1" = 2.99, "wheel 2" = -2.93, "wheel 3" = 8.88.
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Desired
direction

desired angle = math.radians(298)
model(np.array([math.cos(desired _angle),
math.sin(desired_zangle),

8.21})

# movement aclong +Y I axis

robot's last position = (-@.886, 16.08)
wheels' rotational velocity:

"wheel 1" = -3.45, "wheel 2" = 1.72, "wheel 3" = 1.72.
20
fr
1
;I 04 L
_lﬂ-_
=20 T
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desired angle = math.radians(-98)
model{np.array([math.cos(desired _angle),
math.sin(desired angle),

a.8]))

# movement along -Y I axis

robot's last position = (8.88, -16.88)
wheels' rotational velocity:

"wheel 1" = 3.45, "wheel 2" = -1.72, "wheel 3" = -1.72.
20
104
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_lu.
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=20 o 20
x
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desired angle = math.radians(-28)
model (np.array{[math.cos(desired_angle),
math.sin(desired_angle),

e.8]))
# movement along +(1,3) edge.

robot's last position = (13.86, -8.88)
wheels' rotational velocity:

"wheel 1" = 1.72, "wheel 2" = -3.45, "wheel 3" =

= 2 oy

= i wheel 2 B wheel 3

B wheel 1 B B Bt B
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Desired

direction

desired angle = math.radians{158)

model(np.array([math.cos{desired _angle),
math.sin{desired angle),
8.e1))

# movement aglong -(1,3) edge.

robot's last position = (-13.86, §.88)
wheels' rotational velocity:

/4

"wheel 1" = -1.72, "wheel 2" = 3.45, "wheel 3" =
Z = wheel2z & wheel 3
8~ wheell H- s, B~ 54
£ 25 E | L
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Desired
direction

desired_angle = math.radians(38)
model(np.array([math.cos(desired _angle),
math.sin{desired angle),

8.81))
# movement along +(1,2) edge.

robot's last position = (13.86, 8.88)
wheels® rotational velocity:
"wheel 1" = -1.72, "wheel 2" = -1.72, "wheel 3"
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Desired
direction

desired angle = math.radians(-158)
model(np.array([math.cos(desired_angle),
math.sin{desired_angle),

e.2]))
# movement along -(1,2) edge.

robot's last position = (-13.86, -8.88)
wheels' rotational velocity:

"wheel 1" = 1.72, "wheel 2" = 1.72, "wheel 3" = -3.45,
10
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-10
& & &
8~ wheell B~ wheel2 B~ wheel 3
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;E oo %% 00 ;§ 00
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B o 10 - 10 B o 10
E time E time E time

YA



X, Y axdio 3 Ol S e Jg S o

model(np.array([@.8, 8.8, 1.8]))

robot’'s last position = (-8.88, -8.88)
wheels' rotational velocity:

"wheel 1" = -7.59, "wheel 2" = -7.59, "wheel 3" = -7.59.
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eleC
Freaks)
cch Support: services@elecfreaks.com

Ultrasonic Ranging Module HC - SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2¢m - 400cm non-contact
measurement function, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters, receiver and control circuit. The basic principle
of work:

(1) Using 10 trigger for at least 10us high level signal,

(2) The Module automatically sends eight 40 kHz and detect whether there is a
pulse signal back.

(3) IF the signal back, through high level | time of high output 10 duration is
the time from sending ultrasonic to returning.

Test distance = (high level timexvelocity of sound {340M/S) / 2,

Wire connecting direct as following:

SV Supply
Trigger Pulse Input
Echo Pulse Output
OV Ground

Electric Parameter

Working Voltage DCSV

Working Current ISmA

Working Frequency 40Hz

Max Range 4m

Min Range 2em

MeasuringAngle 15 degree

Trigger Input Signal 10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion

Dimension 45720 15mm
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