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Success or Failure

For this problem, we used the Pilot. Cozmo was able to tell when there was an object at his end
goal such as the cubes, and raised a GoalCollides error because this meant he could not plan a
path to get there. When he raised this error, we used Say to make cozmo say that there is an
obstacle. On the other hand, if there was no obstacle and Cozmo was able to plan a path, he

gets to the location and then says success, please see screenshots of both below.

Success Screenshot:
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Exploration

For this problem, we have an fsm that calls on a FindDoors state node, an EnterDoorway node
which inherits from DoorPass, and some forward/turn directions. The fsm first calls on the
FindDoors node, which goes through the list of objects in the world map viewer and searches
for the doorways with the key, value in that dictionary. It adds the doorways to a global
listOfDoors if the doorway is not already in the list. If a new door is added, the FindDoors node



posts a success and then in the fsm this triggers the EnterDoorway node. The EnterDoorway
node sets the door equal to the last door added in the listOfDoors and passes through this new
door. On the other hand, if FindDoors can not find a new doorway to add, it posts a failure and
so cozmo will keep looping through the forward and turn directions until he finds a new door
(this way he will not reenter previously visited doors). The edge cases we tested:

-Cozmo does not enter the same door twice

-Cozmo is able to enter the second door regardless of which door he enters first (from the long
wall or the short wall).

-Cozmo is eventually able to find his way through the second door regardless of which
perpendicular side it is on.

Please find relevant screenshots as well as pictures below.
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Edit
unfsn( ' Explora
<Exploratien explora

Cozmo's World

distance= 323.1 bearing= 1.6 deg. orient=-175.4 deg.

Al
find marker 4
Lightcubeobj Cube-2: position unks

s simple_cli

2020-02-21

cozmo.general INFO R serial=0cag@coa initialized OK
> **%* PF ADDING LANDMARK Wall-45 at: distal 349.4 bearing= -4.4 deg. orient=179.4 deg.
Creating new wall in worldmap:

wWIBE PoOMN A&

¢> launching opengl Toop
*#** PF ADDING LANDMARK Wall-45 at: distance= 349.6 bearing= -4.3 deg. orient=178.3 deg.
Creating new wall in world all-45

*%* ACTION <DriveStraight _fai ista istance 86.00 mm (3.15 inche:
d should_

nin=False failure_reason='Action failed but can be retried
AILED_TRAVERSING_PATH> of forwardl FAILED WITH CODE 'retr

150.0 rtheta=19.8 bearing=3.1 tur
c rthe bearin 6 turn=-4
v narker <Arucobarker id=46 trans=(-8,-1,173) rot=(36,7,0) erot
turn_to_marker1 tur by 2.8 degrees
d to Tind marker 46 or 49!

55 genfsm Exploration.fsn

s simple_cli
.general INFO App connection established. sdk_version=1.4.16 cozm
ver rsion=00003.60004.
2020-02-21
2620-02-21
2020-02-21
+ Pl bearing= 3.9 deg.

> launching opengl
** PF ADDING LANDFM a 4 4.7 deg. orient=-174.8 deg.
-4

0 Line 3, Column 84
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Edit S h Te
<Exploration exploration>

Cozmo's World

*++ PF ADDING LANDMARK Wall-39 at: distance= 323.1 bearing= 1.6 deg. orient=-175.4 deg.
ating new wall in worldmap: Wall-39

AA TurnToGate: gate=(195.9, -10.8) off: 50.0 rtheta=19.9 8 turn=-16.1

AA TurnToGate: gate=(270.8, -4.6) offset=70. o rtheta=4.4 be turn=4.5

TurnTollarker saw marker <Arucoffarker id=40 t ,0,184) rot=(32,6,8) erot=(32,5

TurnToMarker turn_to_marker1 turmng by 4.6 degr-es

TurnToMarker failed to find marker

Invalidating pose of <LightCubeObj rub, 2: position unknown>

qm (core dumped)
rapp@dort S simple_cli

zoze 62-21 16:16 cozno.general INFO  App connection established. sdk_version=1.4.16 cozn

oclad_version=3.4 . app build_version=00663.60604.60660

5 id device serial=GOKBKHB263460068
2620-62-21 16:16:65,396 cozmo.general INFO Robot id=1 serial=6ca8bcba initialized oK
*** PF ADDING LANDMARK Wall-45 at: distance= 349.4 bearin -4.4 deg. orient=179.4 deg.
ng new wall in worldnap: Hall-4s

> runfsm('Exploration’)
<Exploration explorat

> launching opengl event loop
**+ PF ADDING LANDHARK Hall-45 at: distance= 34 -4.3 deg. ortent=178.3 deg.
Creating new wall in worldmap: Wall-45
*** ACTION <DriveStraight statesaction_falled distances<Distance 89.89 nn (3.15 inches)> speeds<sp
ced 56.80 nmps> should_play_anin=False failure_reason='Action failed but can be retried' failure
de=retry resul esults.FAILED_TRAVERSING_PATH> of forwardi FAILED WITH CODE 'ret TRYIN
oG AGAIN
AN Turn e 50.6 rtheta=19.8 bearing
AA Turn t t I
TurnTotarker sa r -8,-1,173) rot=(36,7,8) erot=(36,6,2)>
TurnToMarker turn_to_marker1 - tlerng by 2.8 degrees
TurnToMarker failed to find marker 46 or 451
Quit (core dlmned)
kveerapp@dori: tools/labss genfsm Exploration.fsm

c L 5§ simple cli
117:46,817 cozmo.general INFO App connection established. sdk_version=1.4.16 cozm

.4.6 app_build_version=00803.06004.66060

7:46,818 cozmo.general INFO
2020-62-21 16:17:46,825 cozmo.general INFO Connected to Androtd device serial=GOKBKHO263460668
2620-62-21 16:17:47,851 cozno.general INFO t id=1 serial=6cagbcoa initialized OK
C>  *** PF ADDING LANDMARK Wall-45 at: distance= 346.7 bearing= 3.9 deg. orient=-173
Creating new wall in worldmap: Hall-45
runfsn('Exploration')
<Explorat explorat

¢> launching opengl event loop
*** PF ADDING LANDMARK Wall-45 at: distance= 349.6 bearin: .7 deg. orlent=-174.0 deg.
ng new wall in worldnap: Wall-as
urnToGate: gate= 2, 23.2) offset=156.0 rtheta=26.1 bearing=12.8 turn=-7.3

& Line 33, Column 44 P master (18]
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Edit S h Te felp
eed 50.60 mmps> should_play_anin=False failure_reason='Action failed but can be retried' failure_c
de=retry result=ActionResults.FAILED_TRAVERSING PATH> of forwardi FAILED WITH CODE ‘retry': TRYIN
G AGAIN
A% TurnToGate: gat 4.8, -13.8) offset=150.0 rtheta=19.8
AA TurnToGate: gate=(283.6, -19.4) off:
TurnToMarker saw marker <ArucoMarker i -8,-1,173) rot=(36,7,0) erot (15 6,2)>
TurnTotarker turn_to_marker1 turning by 5 degrsts
TurnToMarker failed to find marker 46 or 491
Quit (core dump
kveerapp@dori:~/coz S genfsm Exploration.fsm

Cozmo's World

kveerapp@dori:~/c $ simple cli

2620-02-21 16:17:46,817 cozno.general INFO App connection established. sdk_
oclad_version=3.4.6 app_build_version=60003.60064.60860

2020-02-21 16:17:46,818 cozno.general INFO nd robot id=:

2620-02-21 16:17:46,825 cozno.general INFO nected to Android device serial=GOKOKHO263468068
2626-62-21 16:17:47,851 cozno.general INFO Robot id=1 serial=6cas0coa initialized OK

C>  *** PF ADDING LANDMARK Wall-45 at: distance= 346.7 bearing= 3.9 deg. orient=-173.0 deg.
Creating new wall in worldnap: Wall-45

runfsn( ' Exploration')

<Exploration explorations

¢> launching opengl event Lloo
PF ADDING LANDMARK Wall-45 at: distance= 349.6 bearing= 4.7 deg. orient=-174.0 deg.
ng new wall in worldmap: Hall-45
) offset=150.0 rthet 1 bea > 3
: 29.2) offset=70.0 rtheta=13.1 bearing=5.4 .
rnToMarker fnled Y‘o fmn marker 46 or 49!
TurnToMarker failed to find marker 46 or 49!
goQuit (core dumped)
@ S simple_cli
a6, 177 con App connection established. sdk_ve .4.18 cozn
.4.0 app_| (-u\'ld version=00003.00004 nono

nd d=
ne(ted to Android device serial-GOKBKHB263466068
20 Robot id=1 serial=ecagocea initialized Ok
sras. PR ADD[NG LANDHAFK Ha'\l 45 at: distance= 296.4 bearing: 1 deg. orient=179.7 deg.
ng new wall in worldnap: Hall-45

C> runfsm('Exploration')

* PF ADDING LANDMARK Wall-45 at: distance= 296.5 bearing= -5.1 deg. orient=179.8 deg.
Creating new wall in Hall-4s
) offset=150.0 rtheta=19.4 nearmq 6.4 turn=-25.
at 0.7

TR e e ol CARTSrr o e -7,
TurnToMarker turn_to_marker1 turning by 2. 4 aegraes
TurnToMarker failed to find marker 46 or

*#* PF ADDING LANDMARK Hall-39 at: mstance— 246.7 bearing

eating new wall in worldmap: Wall-39

TurnToGate: gate=(460.8, -55.8) offset=150.0 rtheta=116.3

3 Line 33, Column 44 P master(I6)  Tab Sk
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F Edit h Terming

An TurnToGate: gate=(204.8, -13.8) offset=150.0 rtheta=19.8 bearing=3.1

AA TurnToGate: gate=(283.6, -19.4) offset=76.8 rtheta=3.3 bearing=-6.6 turi
TurnToMarker saw marker <ArucoMarker 1d=d6 trans=(-8,-1,173) rot=(36,7,0) e (35 6,2)>
TurnToMarker turn_to_marker1 turning by 2.8 degrees

TurnToMarker failed to find marker 46 or 49!

Quit (core dunped)

kveerappgdori: o-tools/labss genfsm Exploration.fsm

Cozmo's World

kveerappdort:~/c 15/1abs$ simple_clt
2020-02-21 16:17:46, 817 cozmo.general INFO App connection established. sdk_version=1.4.10 cozm
oclad_versiol .4.8 app_build_version=00003.00004.00008

2626-62-21 16:17:46,818 cozmo.general INFO Found robot id=1

2020-02-21 16:17:46,825 cozmo.general INFO Connected to Androild device serial=GOKOKHE263460068
2020-062-21 16:17:47,851 cozmo.general INFO Robot id=1 serial=6ca80cBa initialized 0K

(<] **% PF ADDING LANDMARK Wall-45 at: distance= 346.7 bearing= 3.9 deg. orient=-173.6 deg.
Creating new wall in worldnap: Wall-as

runfsn('Exploration')

<Exploration exploration>

> launching opengl event loop
*** PF ADDING LANDMARK Wall-45 at: distance= 349.6 bearing= 4.7 deg. orient=-174.0 deg.

Creating new wall in worldmap: Wall-4s

A TurnToGate: gat 201.2, 23.2) offset=1508.8 rtheta=20.

AA TurnToGate: gat 282.2, 29.2) offset=78.0 rtheta=' 13 1 bearing=5.4

TurnToMarker failed to find marker 46 or 49!

TurnToMarker failed to find marker 46 or 49!

Quit (core dumped)

kveerapp@dori: ozmo-too’ lab5$ simple cli

2020-62-21 16:18:20,177 cozmo. genera\ INFO App connection established. sdk_version=1.4.10 cozm
=- gooclad_versio .4.8 app_build_version=06608063.00004.60668

020-02-21 16:18:20,178 cozmo.general INFO Found robot id=1

2020-02-21 16:18:20,198 cozmo.general INFO Connected to Android device serial=GBKBKHO263468068

2026-062-21 16:18:28,336 cozmo.general INFO Robot id=1 serial=6ca8BcBa initialized 0K

> *#* PF ADDING LANDMARK Wall-45 at: distance= 296.4 bearing= -5.1 deg. orient=179.7 deg.

Creating new wall in worldmap: Wall-45

¢> runfsm('Exploration’)
<Exploration exploration>

¢> launching opengl event loop
*++ PF ADDING LANDMARK Wall-45 at: distance= 296.5 bearing= -5.1 deg. orient=179.8 deg
Creating new wall in worldmap: Wall-4!
-42.2) offset=150.0 rtheta=19.4 bearing=-6.4 turn=-25.8
-49.7) offset=76.9 rtheta=-6.0 bearing=6.9 turn=12.9
TurnToMarker saw marker <ArucoMarker id=d6 trans=(-7,-3,177) rot=(36,16,8) erot=(36,10,4)>
TurnToMarker turn_to_markeri turning by 2.4 degrees
TurnToMarker falled to find marker 46 or 49!
%+ PF ADDING LANDHARK Wall-39 at: distance= 240.7 bearing=-21.8 deg. orient=-22.4 deg
Creating new wall in worldmap: Wall-3%
460.8, -55.8) offset=150.0 rtheta=116.3 bearing=91.4 turn=-18.9
=(473.5, 16.2) offset=70.0 rtheta=91.9 bearing=84.8 turn=
TurnToMarker saw marker <AfucoMarker 1d=d3 trans=(-16,-13,193) rote(34,0,-2) erot=(34,1,-2
TurnToMarker turn_to_markerl turning by 4.9 degrees

00 e 33, Column 84

Activities ) Unknown ¥ Frl 16335
Cozme's World

t View Search Terminal Helr
2020-02-21 16:34:21,510 cozmo.general INFO Robot id=1 serial=8cabBcBa initia
lized OK

> *** PF ADDING LANDMARK Wall-39 at: distance= 289.6 bearing= -7.2 deg. or
ient=177.3 deg

Creating new wall in worldmap: Wall-39

> runfsn(’Exploration’)
<Exploration exploration>

C> launching opengl event loop
#%% PF ADDING LANDMARK Wall-39 at: distance= 282.1 bearing= -7.2 deg. orien
1=175.7 deg.
Creating new wall in worldmap: Wall-39
AA TurnToGate: gate=(142.3, -15.5) offset=150.0 rtheta=13.7 bearing=7.8 turn=

-11.8
An TurnToGate: gate=(223.4, -27.7) offset=70.0 rtheta=8.0 bearing=-7.3 turn=
15.3

TurnToMarker saw marker <ArucomMarker id=4e trans=(-19,1,178) rot=(33,-4,0) erot=
(33,-3,-1)>

TurnToMarker turn_to markeri turning by 6.2 degrees

TurnToMarker saw marker <ArucoMarker id=4e trans=(-3,39,118) rot=(35,3,0) erot=(
35,3,1)>

TurnToMarker turn_to_marker2 turning by 1.5 degrees

= Line 33, Colun 100 master(T6)  Tab Size: &
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Cozmo's World

2020-02-21 16:34:21,510 co
lized OK

> **% PF ADDING LANDMARK Wall-39 at: distance= 289.6 bearing= -7.2 deg. or
ient=177.3 deg.

creating new wall in worldnap: Wall-39

zmo.general INFO Robot id=1 serial=ecaeecea initia

c> runfsn(’Exploration’)
<Exploration exploration>

¢> launching opengl event loop

#++ PF ADDING LANDMARK Wall-39 at: distance= 282.1 bearing= -7.2 deg. orien
=175.7 deg.
Creating new wall in worldmap: Wall-39
AA TurnToGate: gate=(142.3, -15.5) offset=150.0 rtheta=15.7 bearing=7.8 turn=
-11.8
An TurnToGate: gate=(223.4, -27.7) offset=70.0 rtheta=8.@ bearing=-7.3 turn=-
15.3
TurnToMarker saw marker <ArucoMarker id=40 trans=(-19,1,178) rot=(33,-4,0) erot=
(33,-3,-1)>
TurnToarker turn_to_markerl turning by 6.2 degrees
TurnToMarker saw marker <ArucoMarker id=48 trans=(-3,38,118) rot=(35,3,0) erot=(
35,3,1)>
TurnToMarker turn_to_marker2 turning by 1.5 degrees

& Line 33, Column 100 P master(16)  Tab Size.
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Cozmo's World

*++ PF ADDING LANDMARK Wall-39 at: distance= 282.1 bearing= -7.2 deg. orien
t=175.7 deg.
Creating new wall in worldmap: Wall-39
AA TurnToGate: gate=(142.3, -15.5) offset=150.0 rtheta=15.7 bearing=7.8 turn=
-11.8
An TurnToGate: gate=(223.4, -27.7) offset=70.0 rtheta=8.@ bearing=-7.3 turn=-
15.3
TurnToarker saw marker <ArucoMarker id=48 trans=(-19,1,178) rot=(33,-4,0) erot=
(33,-3,-1)>
TurnToarker turn_te_markerl turning by 6.2 degrees
TurnToMarker saw marker <ArucoMarker id=46 trans=(-3,30,118) rot=(35,3,0) erot=(
35,3,1)>
TurnToarker turn_to_marker2 turning by 1.5 degrees

+%# PF ADDING LANDMARK Wall-45 at: distance= 261.4 bearing= 18.5 deg. orien
t= 39.4 deg.
Creating new wall in worldmap: Wall-45
AA TurnToGate: gate=(446.9, -31.5) offset=150.6 rtheta=-146.4 bearing=-156.6
turn=-10.2
AR TurnToGate: gate=(432.6, -110.6) offset=70.0 rtheta=-156.8 bearing=-95.8 t
urn=61.0
TurnToMarker saw marker <ArucoMarker id=49 trans=(63,-5,183) rot=(29,6,2) erot=(
29,5,3)>
TurnToarker turn_to_markeri turning by -19.1 degrees

$setup{
g aD
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ient=-179.3 deg.
creating new wall in worldmap: Wall-45

¢> runfsn('Exploration')
<Exploration exploration>

¢> Launching opengl event loop
*** PF ADDING LANDMARK Wall-45 at: distance= 271.0 bearing= -5.2 deg orien
t=-179.3 deg.
Creating new wall in worldmap: Wall-45
A~ TurnToGate: gate=(129.1, -20.9) offset=150.@ rtheta=18.6 bearing=5.1 turn=

-13.5
An TurnToGate: gate=(211.7, -22.2) offset=70.0 rtheta=4.3 bearing=2.4 turn=-2
5

TurnToMarker saw marker <ArucoMarker id=46 trans=(-1,2,169) rot=(36,3,0) erot=(3
6,3,8)>
TurnToMarker turn_to_markeri turning by .6 degrees
TurnToMarker failed to find marker 46 or 49!

#%+ PF ADDING LANDMARK Wall-39 at: distance= 211.9 bearing= 2.1 deg. orien
t= 2.2 deg.
Creating new wall in worldmap: Wall-39
AR TurnToGate: gate=(562.9, -29.2) offset=150.0 rtheta=85.3 bearing=80.5 turn
=-4.8

$setup(
g

= Line 33, Column 100

saming
pproxin

B Unknown ¥

<> runfsm('Exploration')
<Exploration exploration>

¢> launching opengl event loop
+¥+ PF ADDING LANDMARK Wall-45 at: distance= 271.0 bearing- -5.2 deg. orien
t=-179.3 deg.
Creating new wall in worldmap: Wall-45
An TurnToGate: gate=(129.1, -20.9) offset=150. rtheta=18.6 bearing=s.1 turn=

-13.5
AA TurnToGate: gate=(211.7, -22.2) offset=70.0 rtheta=4.3 bearing=2.4 turn=-2
5

TurnToMarker saw marker <ArucoMarker id=46 trans=(-1,2,169) rot=(36,3,0) erot=(3
6,3,0)>
TurnToMarker turn_to_markerl turning by 0.6 degrees
TurnTotarker failed to find marker 46 or 491

#%% PF ADDING LANDMARK Wall-39 at: distance= 211.9 bearing= 2.1 deg orien
t= 2.2 deg.
Creating new wall in worldmap: Wall-39
AA TurnToGate: gate=(502.9, -29.2) offset=150.0 rtheta=85.3 bearing=80.5 turn
=-4.8
AA TurnToGate: gate=(495.2, 46.1) offset=70.0 rtheta=79.7 bearing=97.0 turn=1
.2

$setup{
9

= Line 33, Column 100
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Tab Size: 4

Cozmo's World

Cozmo's World




Pictures of Cozmo passing through doors in the different possible orientations of the box
(whether it starts with long edge, and then passes through short edge or whether it starts with
the short, and then passes through the long):







