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System Data Flow Diagram
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Payload Attachment Options

Quick “No Tool” Payload Attachment 4X Fastener Payload Attachment

2X Lever—
(open position)

4X Captive _
Fasteners

Lever engages and
disengages
payload connector
and provides
mechanical
attachment

Lever in “Locked”
position \\
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Clevis Slot

Closed Position

Magnets

Steel
Striker
Plates

Quick-Release Mechanism Prototype

Mechanism shown will be part of the
payload reference design (payload
developers are encouraged to use)

This mechanism is part of Astrobee’s
baseline perching arm, which can be
swapped with a payload

Clevis slot engages with a simple fixed
clevis in the payload bay, pulling the
payload down into a tight fit

Levers can be actuated individually
with one-handed pinch motion (crew
human factors)

Lever actuation will also mate/demate
avionics connector (not shown)

To enable rapid payload development,
mechanism is designed to be 3D
printed in ISS-compatible Ultem
material, supplemented with small
COTS hardware items (magnets, plates,
screws, etc.)
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File Edit View Modeling Help

Plan Editor | Run Plan | Teleoperation

Plan Editor

Plan Name BB
Estimated Duration 00:16:34

Validation Validated

Plan Step Duration

a4 BB
0 Station
0-1 Segment 00:01:14
1 Station
1-2 Segment
2 Station
2-3 Segment
3 Station
3-4 Segment
4 Station
4-5 Segment Of Pla n
5 Station
5-6 Segment
6 Station
6-7 Segment 00:02:06
7 Station
7-8 Segment 00:02:06
8 Station
8-9 Segment 00:02:48

List view

Plan EdItOI’ Tab (Operator/Engineering)

GPS  15Junl6 20:36:18

Interactive Plan Viewer | Reset View

| validate |

\ Add || Delete || Addvia 3d View

2 Station

Location Based | Coordinate Based H Bookmarks | Commands

Module  [Nede2 -

Bay |2 "
Offset Wall 1 [¥] Center | Deck

Offset Wall 2 || Center

Element
editor

Orientation  [¥/| N/A Forward

00:00:00 Message goes here




Run Plan Tab

File Edit View Help

Run Plan | Teleoperation  Guest Science

| FreeFlyerA v| Comm @ Control DW@DW-Windows7-32 Batt 1 Docking Station Q) GPS 11Jan17 18:19:32
Health and Status | Details Initialization Robot Commanding

0 S R

perating State eady Wake File ... | C:\Users\DW\Desktop\FPlans\ExamplePlan.fplan Select valid plan

Mobility State Stopped

Operating Limits Default_Safeguard Plan Valid and Upload to

Plan EBxamplePlan Grab Control Load Run AStrObee

Plan Status Paused :

Description

A plan that goes in a spiral.

Plan Live Telemetry | Live Images ' Science Camera

Total Elapsed Time 00:00:00

Plan Step Duration Success
4 ExamplePlan
0 Station
0-1 Segment
1 Station
1-2 Segment
2 Station
2-3 Segment
3 Station
3-4 Segment
4 Station
4-5 Segment
5 Station

List view
of loaded
plan

loaded
plan
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Teleoperation Tab i

File Edit View Help

Run Plan | Teleoperation  Guest Science

FreeFlyerA v| Comm @ Control DW@DW-Windows7-32 Batt 87 Docking Station @ GPS 12Jan17 01:46:27
, Manual Commanding | Perching Arm | Docki ]
Health and Status 9 [ ™|
Initialization Manual Inputs Options Commands
Operating State Ready - e
Mobility State Stopped 9
Operating Limits Default_Safeguard Wake Aft « 05 » Fwd ; « 00 [Mw‘m] [ Move ]
Plan 4
Plan Status Idle
Grab Control Port (¢ -05 [+ Stbd Pitch |y -00 jp [wm] [ Stop ]
(NoBookmarkseecied =] | | ovha ¢ 00 » Decx Vow 4 450 b

~Send

Configurable Teleop Commands Live Telemetry [yive images| Live Video

Gripper [ Open ] Construct Adjust movement
Idle Propulsion [ Idle ] movement settings command
Payload A ( On ] command

Flashlight Brightness

o == (e Y LAB1S3 | LAB1S4  1AB1SS

Data Type Action

Immediate ~ | [Download v | Send ]

s

Buttons here \ Center on Bee
can be changed Drag preview
via config file L2 D, v/i to adjust
1 movement
command
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Guest Science Tab (crew)

o | P[]

# | Crew Control Station
File Edit View Help

Run Plan Teleoperation Guest Sciep

Checkboxes
select Astrobees
to command

Docking Station Q) GPS 17Jan17 18:44:47

Astrobee Selectiog#fid Status

Control Batt Summary Plan Plan Status Health
FreeFlyerA | nobody 85 Names of Idle @)
o ST EI7 St loaded E 1o
summaries Plans
FreeFlyerC O
Details

Commanding for FreeFlyerB Live Telemetry  Live Images ' Science Camera

Monitor

Plans
Load Astrobee
Stop positionsin 3D Q Q
Manual Commanding window e —
Guest Science Command Reset View

Center on Bee

Command
Astrobees
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Advanced Guest Science Tab

(Operator/Engineering)

Plan Editor | Run Plan | Teleoperation Guest Science | Advanced Guest Science Advanced Advanced 2| Modeling | Debugging

Select APK to

Station @  GPS 18Jan17 20:00:58

see Status
Astrobee Selection and Status L
Control Batt  Summary Plan Plan Status  Plan Step APK
DW@DW-Windows7-32 i85 Starterl Idle Station Geiger Counter

Grappling Hook

Live Telemetry Live Images Science Camera  Guest Science Telemetry

Commanding for FreeFlyerA, FreeflyerB

Contro Actrobesh Astrobees | [

[ apx STATUS APK STATUS
Sta rt an d Sto p Turbo Idle Turbo Idle
AP KS d | rectly G .,r" g Hook Idle ) Gra.ppling Hook Running
Stop Geiger Counter Running Geiger Counter Idle

A

APKs
Grappling Hook '] ( Start ]

View detailed
telemetry

L stop J

Manual Commanding
APK Template fro m A P KS
Geiger Counter v} [Run Test v r
APK Topic Label Value
Command L
Geiger Counter Astrobe...  Status "Off” APK Topi Label Val
command body for Run Test — — Geiger Counter Astrobe... Summary "Nominal” G lina Hook Ao::lcb S: : ;;e
[ Send Command Geiger Counter Astrobe... Data 25 rapp !ng = e —— ) o
Grappling Hook Astrobe...  Summary “Nominal"
Preview a nd Grappling Hook Astrobe...  Data 25
change APK
command before
sending _
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19:59:45 FreeFlyerB: Start Guest Science gov.nasa.arc.irg.astrobee.GrapplingHook



Adva ﬂced Ta b (Engineering)

File Edit View Modeling Help

o)

Plan Editor | Run Plan ‘Teleoperation ‘ Guest Science ‘Advanced Guest Science ‘Advanced ‘ Advanced 2‘ Modeling‘ Debugging‘

FreeFlyerA '] Comm @ Control nobody

Batt

1

Docking Station () GPS 18

Detailed Health and Status

Disabled Subsy Sub A, Subsy T
Control nobody

Operating State Ready

Raw Mobility State Stopping

Sub Meobility State 0
Operating Limits Default_Safeguard

Plan
Plan Status Idle .
Temperature - Detalled Health
Arm Mobility -
Arm Gripper - and StatUS
Fault ID Description Subsystem Node
4 Triggered
120 SciCam is inoperable Subsystem A Node2
127 Fuse is broken Subsystem ¢ Node3
4 Not Triggere
100 Processor overheated Subsystem A Nodel
201 Arm Overcurrent Subsystem B Node3

Triggered and
Not Triggered
Faults

Message
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Select a fault to view message.

00:00:00 Message goes here

FreeFlyerA Operating Limits FreeFlyerA Data to GDS 2 CO n f| g ure
Select Operating Limits Configuration ... Telemetry  Current Freq (Hz) Change to (Hz)
Configure Data View and R 5 5 t6|emetry
. " h 1 ekfState 7 5 sent to
ame
change 2
Profile Name Def} . g ) ) commStatus 8 5 ContrOI
Fiight Mode D Operating Limits . W ;
Target Linear Velocity 1.0 diskState 5 Statlo n
Target Linear Accel 10 3
Target Angular Velocity 1.0 rad/s Camera  Streaming Resolution FPS Bandwidth
Target Angular Accel 1.0 rad/s/s science No [0 640 480 00 00 00 00
Collision Distance 1.0 m L
Check Obstacles true navigation ] :] 00 00
Check Keepouts true
A — | hazard No [ 640.480 00 00 00 00
FreeFlyerA Power State FreeFlyerA Data to Disk
Battery Total 1 Detailed Download Data | [ Stop Data Download | [ Clear Data
Voltage 2
Current 2 batte ry
Disk Data Size (GB) Disk Size (GB)
Battery Present status Disk A 0000002 0.000002
Batt1 No Disk B 0.000003 (,(oaaa
Batt 2 No Disk C 0000003
Disk D 0.000003
Batt 3 Yes 32 16 .
Batt4 No _ i Disk E 0.000005 Disk usage
Batt5 Yes g1 30 Disk F 0.000006
Batt6 Yes 73 10 Disk G 0.000005
Batt 7 No - -
FreeFlyerA Component States Topic Downlink Freq (H2)
Component Present Powered Temp (C)  Current (4) RosTopic) Immediate 50
HLP Yes No 33 1458 RosTopicl Immediate 50
MLP Yes Yes 2107 RosTopic2 Immediate 5.0
LLP Yes No RosTopic3 Delayed 100
Fanl Yes RosTopicd Delayed
Fan2 No Deta | I ed RosTopics Delayed .
Caml No RosTopich Delayed V lew an d
Cam2 Yes Component .
Cam3 Ves configure data

status

saved to disk
13

Configure Data



Astrobee Status

* Drawings complete

* Available to Guest Scientists:
* Beta release of Flight Software/Simulator
* Mechanical Payload ICD drawings
* Initial draft of the Guest Science Guide

* Finalizing procurement
* Integration begins December 19t
* On-dock (hardware delivery) date April 4, 2018
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