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Surrey Satellite Technology Ltd
(SSTL) build and help operate an
international constellation of small
sensor satellites.

These satellites orbit in a sun-
synchronous orbital plane for
rapid daily large-area imaging
(640km swath width with 32m
resolution). Can observe effects
of natural disasters. Imaged the
effects of Hurricane Katrina and
the Indian Ocean Tsunami.
Government co-operation: Algeria,
Nigeria, Turkey, United Kingdom,
and China. Each government
finances a ground station in its
country and a satellite. Ground
stations are networked together.
Four more satellites have been
announced and are being built.
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fires in California, 28 October 2003 (UK-DMC)
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New Orleans

- 17th Street Canal Breach
- London Avenue (E) Canal Breach
- London Avenue (W) Canal Breach

- Industrial Canal Breach

www.dmcii.com

In this false-color image,
dry land is red. Flooded
and damaged land is
shown as brown.

Small part of an image
taken by the Nigerian
DMC satellite on Friday
2 September 2005, for
US Geological Survey.

DMC is working as part
of the United Nations
International Charter for
Space and Major
Disasters.

All imagery delivered by
using Saratoga over
UDP/IP.

Saratoga is in daily
operational use.



8.1 Mbps
downlink

minimum

ground station
LAN

Each DMC satellite has multiple onboard computers. The
Solid State Data Recorders (SSDRs) control cameras and
store and download images using Saratoga over UDP/IP.

DMC downlink for image files is a minimum of 8.1Mbps.
Newer satellites also have 20/40 Mbps X-band downlinks
for added hi-res cameras; faster downlinks (100+ Mbps) are
planned for future missions. Uplink is only 9600bps for
command and control. Uplink speeds are also likely to
Increase... but only to 38400 bps.

Very asymmetric; 850:1 or worse downlink/uplink ratio.

As much data as possible must be transferred during a pass
over a ground station. Passes may be up to fourteen minutes,
depending on elevation. At 8Mbps, that's approximately
650MB of useful data (about a CD-ROM-full) that can be
transferred in a high pass — if the downlink is filled with back-
to-back packets at line rate. Link utilization and efficiency
really matter. SSDRs take scheduled turns filling link.



! A

Originally built for Cisco’'s CLEO
router in orbit on UK-DMC satellite.

NASA Glenn needed to gain
familiarity with UK-DMC and with
operating and configuring SSTL's
onboard computers.

Rack-mounted ground-based
testbed (‘flatsat’) containing SSDR
and networked it from NASA Glenn
in Ohio, so NASA could get familiar
with SSDR design and use.

Ground-based testbed allowed
configuration changes to be tested
on the ground at leisure before
being made to onboard payloads
during a pass over a ground station.

Now using testbed SSDR in
development and testing role for
flying Saratoga and DTN bundle
code on UK-DMC satellite.
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BEACON Sent periodically. Describes the Saratoga peer:
- ldentity (e.g. EID)

- capabillity/desire to send/receive packets.
- max. file descriptor handled: 16/32/64/128-Dbit.

REQUEST | Asks for a file via ‘get’, directory listings, deletes.

METADATA | Sent at start of transaction.

Describes the file/bundle:

identity for transaction

file name/details, including size.

descriptor size offsets to be used for this file
(one of 16/32/64/128-bit pointer sizes.)

Uses descriptor of chosen size to indicate offset
for data segment. May request an ack.

Selective negative ack (SNACK). ‘Hole edge’
offsets indicate missing ‘holes’ in data.

DATA

HOLESTOFILL




Beacons (optional);
show filesize capabilities.

file-receiver file-sender
BEACON
— BEACON
METADATA

- HOLESTOFILL

lost

- HOLESTOFILL

- HOLESTOFILL

i

diagram assumes short delay

Describes chosen file.
Ack indicates reception.

Lost data creates hole
In copy at receiver.

Ack requested and
selective negative ack
sent describing hole to be
filled with resend.

Empty ack indicates
transaction is complete.



file-receiver file-sender
BEACON Beacon heard (optional).
- REQUEST : ir’ ile i
Q y——— gletd-lr can requ§st file list.
- HOLESTOFILL - 1 File list sent as file...
n HOLETOFILL/DATA transaction omitted
- REQUEST ‘get’ requests a file.
| HOLESTOFILL _METADATA "1 File is described.
DATA METADATA is acked.
DATA File data Is streamed out
directly after METADATA,
DA:TA without waiting for ack.
: Sender continues to send
Salls out DATA.
+  DATA SNACK requested and

- HOLESTOFILL

|
diagram assumes short delay

sent.



&)*



$ %



*11

&1

D@EB<=






%% 3

&1%! *
&

&1%l *

)



-]
%0 %

USS Saratoga (CV-3) is sunk off Bikini atoll.
Chris Jackson of SSTL has dived there.



draft-wood-tsvwg-saratoga

http://info.ee.surrey.ac.uk/Personal/L.Wood/saratoga/
ftp://ftp-eng.cisco.com/lwood/dtn/README.html

with thanks to
Will lvancic, Wes Eddy, Jim McKim
and Chris Jackson



