Hal Rockwell and Steven Kim
15-494 Cognitive Robotics
2/28/20
Lab 6 Writeup

(The two of us worked together on all of these problems).

Problem One:
We added a camera viewer using matplotlib. Below are images from the beginning and
end of our modified PlotDrive.fsm, though the images were plotted consistently every 10 frames.
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Problem Two:

Cozmo recognizes our shape fairly well, even when it’s rotated. It's not perfect, though.
Below are the shape itself, two successful recognitions (from the OpenCV display), and one
failed one (when the shape wasn’t present).
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Problem Three:

We set up Cozmo in front of the Shack and a light cube and asked a series of questions
to make Cozmo perform a sequence of actions. First we tested whether he could properly reply
to “Cozmo, what do you see?”. Then, we tested whether he could grab any cubes in his vision
as well as doorways. He passed all of our tests and was able to successfully perform all the
tasks we asked him without any issues, complaining when it was appropriate.



We first asked Cozmo what he saw. He correctly said that he saw Cube3 and Wall 39 as shown
in the viewer.

o 15
byung]uk@dori: ~/labé
File Edit View Search Terminal Tabs Help
byungjuk@dori: ~/labé byungjuk@dort: ~/labo & -
> runfsn('Problen3’)Invalidating pose of <LightCubeobj Cube-1: position unkn
own>

|<Problem3 problems>

lc> Launched speech listener.
‘what now'
:(snd_pcm_open_noupdate) Unknown PCM cards.pcn.rear
snd_pcm_open_noupdate) Unknown PCH cards.pcm.center_Lfe
pcm_open_noupdate) Unknown PCM cards.pcm.side

find_matching_chmap) Found no matching channel map
matching channel map
matehing channel map

170.8 de
Listening
[Ecreating new wall in worldmap: Wall-39
--> Got audlo data: length = 253,952 bytes.
Raw utterance: 'cosmo what do you see'
Heard: 'cozmo what do you see'
--> Listening...
speaking: 'I see cube3, Wall-39, '

Then we asked Cozmo to grab Cube1, which was not visible, to which he complained that he
didn’t know where it was.

o
byungjuk@dori: ~/labs

File Edit View Search Terminal Tabs Help
byungjuk@dori: ~/lab6 byungjuk@d: & -
pem.c:2495 cm_open_noupdate) Unknown PCH cards.pem.side
pcm_route. g_t matching channel
pem_route.c:867: (! Found no matching channel
pem_route.c:867 1 Found no matching channel
pcm_rout 867:(find_s ing_. Found no matching channel
ADDING LANDMARK 436.9 bearing= 10.5 deg. or
lent=-170.8 deg
Listening
reating new wall in worldmap: Wall-39
--> Got audio data: length = 253,952 by
Raw utterance: 'cosmo what do you see'
giHieard: 'cozmo what do you see’
--> Listening
peaking: 'I see cube3, wWall-3g9, '
Speaking: 'what now’
--> Got audio data: length = 749,568 bytes.
Recognizer found no words.
Listening...
-> Got audio data: length = 706,560 bytes.
Raw utterance: 'cosmo please grab cube one'
Heard: 'cozmo please grab cube1’
Lis:



We then asked Cozmo to grab Cube3 that was in his view. He proceeded to pick up Cube3 and

put it down.

byungjuk@dori: ~/labs

File Edit View Search Terminal Tabs

-flabs

Help
byungjuk @dori
[speaking: 'what now'
Got audio data:
> Recognizer found no words.
Listening. ..
> Got audio data:
Raw utterance: 'cosmo
Heard: 'cozmo please grab cube1’
Listening...
ispeaking: 'I dont know where it is'
Mspeaking: 'what now
N--> Got audio data: length = 712,704
Raw utterance: 'right’
[llkeard: 'right'
Listening...
Got audio data: length
Raw utterance: 'cosno please grab cube 3'

length = 706,560
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length = 749,568 bytes.

es
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byungjuk@dori: ~/lab6

File Edit View Search Terminal Tabs Help
byungjuk@dor: ~/labe
--> Recognizer found no words.

--> Got audlo data:

[Raw utterance:

Heard: "cozmo please grab cubei’

--> Listening

L 'I dont know where it is'
'what now'

--> Got audio data: length =

--> Got audio data:
aw utterance:
‘cozmo please grab cube3

Tength =

.general INFO
battery=42

Angle -2.03 radians (-116.94 degrees)s
706,560 bytes.

--> Got audio data: length
--> Recognizer found no words.
> Listening...

length = 786,560 bytes.
‘cosmo please grab cube one’

712,704 bytes.

706,560 bytes.
'cosmo please gfah cube 3"

sending pickup object request
pose=<Pose <Position x: 141.48

[} -0.60 (angle_
1s_visible=True>

After Cozmo grabbed Cube3, we took away the cube so that Wall 39 would be in view again,

and placed Cube2 inside the shack.

byungjuk@dori: ~/labs

| File Edit View Search Terminal Tabs Help

byungjuk@dori: ~/labé

*right’

> Got audio
Raw utterance:
Heard: 'cozmo
> Listening.
3:50,897 cozno.general INFO

data: length = 706,560 bytes.
*cosmo please grab cube 3'
please grab cube3'

188 , usternion qo: 6.37 q1
gle 2.:13 radtans (-116.04 degrees

G 706,560 bytes.

> Recognizer found no words.

> Listentng. ..

> Got audio data: length

> Recognizer found no wor

> Listentng. ..

Robot was picked up

= 706,560 bytes.
rds.

Vectors x:
length = 716,800 bytes.

> Recognizer found no words.
> Listening...

byungjuk@dori:

sending pickup object request
pose=<Pose <Position x: 141.48
-9.37 q2: 0.60 q3: -6.66 (angle_
origtn_id=15> is_visibl

392.78 z:



We then told Cozmo to drive through doorway 40 corresponding with wall 39. He followed the
instructions and passed through doorway 40, stopping right in front of Cube2.

w5 1o A

byungjuk@dort: ~/lab6
File Edit View Search Terminal Tabs Help

byungjuk@dori
*+ Robot was picked up! <vectors x .03 y: 392.78 2t
++ Robot Was put down.
t:: LOCALIZED :::
--> Got audto data: length = 716,800 bytes.

--> Listening
--> Got audio data: length = 706,560 bytes.
--> Recognizer found no words.

data: length = 708,608 bytes.
'cosmo police drive through doorway 46’

‘cozmo police drive through doorway 48"
--> Listening. ..
> Got audio data: length = 708,608 bytes.
'cosmo police drive through doorway number
police drive through doorway number 4e'

data: length = 712,784 bytes.
'cosmo please drive through doorway number 40"
please drive through doorway number 40"

.2) offset=150.0 rthet

byungjuk@dori: ~/labs
arch Terminal Tabs Help
byuncluk@dori, /labs
police drive through doorway number 46’
o data: length = 712,704 bytes.

'cosmo please drive through doorway number 40'
please drive through doorway number 40'

gate=(355.7, 48.2) 50.8 rtheta=6.e bearing

: gate=(440.6, 61. 6.0 rtheta=o.7 bearing

Got audio data: length =
> Recognizer found no words.
Listening
TurnToMarker saw marker <ArucoMarker 1d=40 trans=(26,-19,214) rot=(33,7,2) er

TurnToMarker turn_to_markerl turning by -7.2 degrees
TurnTomarker saw marker <Arucotarker 1d=40 trans=(-5,11,140) rot=(39,0,1) ero

by 2.4 degrees
> Got audic dat, length 766,560 bytes.
> Recognizer found no words.

We asked Cozmo again what he saw, and he replied as expected, saying he only saw Cube2.

© 15-49¢ -

byungjuk@dori: -/labs ~ Jz

A~ TurnToGate: gate=(355.7, 48.2) offset=150.08 rthet .0 bearing=6.7 turn
5.4

A+ TurnToGate: gate=(440.6, 61.5) offset=70.0 rtheta=0.7 bearing=12.! turn
B

--> Got audlo data: length = 708,608 bytes.
--> Recognizer found no words.

--> Listening...

TurnToMarker saw marker <ArucoMarker id=4e trans=(26,-19,214) rot=(33,7
ot=(33,6,4

TurnToMarker turn_to_markeri turning by -7.2 degrees
giTurnTomarker saw marker <ArucoMarker id=40 trans=(-5,11,148) rot=(39,0,1) ero

by
bytes.

--> Got audio data: length = 739,328 bytes.
Row utterance: 'cosmo what do you see’
'cozmo what do you see'

As the last part of the sequence, we asked Cozmo to go through a random doorway he did not
know about. He complained, saying he didn’'t know where it was, as expected.

byungjuk@dori: ~/labs
Edit View Search Terminal Tabs Help
byungjuk@dori; ~/labs
Got audio data: length = 706,560 bytes.
> Recognizer found no words.
Listening
speaking: 'what now'
--> Got audio data: length
Raw utterance: 'cosmo what do
Heard: 'cozmo what do you see'

'I see cubez,
'what now
--> Got audio data: length = 706,560 bytes.
§iRan utterance: 'cosmo police’

706,560 bytes.
Raw utterance: 'are doorway number 68'
‘are doorway number 60’

: length = 708,608 bytes.
‘cosmo drive through doorway number
"cozmo drive through doorway number 60"
> Listening.
speaking: 'I dont know where it is'

ndl



