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required: standard 8051 or ARM-based 
microcontroller would not have enough 
computational capability. The computing 
power and real-time capabilities of the 
Blackfin ADSP-BF531 allow it to:
■ increase the effective channel data rate
■ reduce communication latency
■ compensate channel propagation 

variations and maintain link quality
■ ensure communication security
Figure 2 illustrates the various functions 
to be carried out across the transmission 
channel including functions handled 
by both processors (Tx/Rx). The 
transmission data is first packetised and 
interleaved, which reduces the probability 
of a consecutive number of bits being 
corrupted. Convolutional encoding, which 
is the basis of the FEC scheme, follows 
and is achieved by adding redundant 
bits and convolving them across a 
specific data length. Among the different 
applicable methods of FEC, convolutional 
coding is quite simple to implement while 
giving good protection against channel 
Gaussian noise disturbances and helping 
to meet minimum Hamming distance 
criterion.

Temporal diversity, i.e. spreading 
the bits or symbols out over time, 
increases the performance of a coded 
communication system in the presence 
of multi-path, fading or in a burst 
noise environment. It thus reduces the 
probability of a consecutive number of 
bits being corrupted. Scrambling and 
simple block interleaving functions 
achieve this objective without employing 

more complex corrective codes (like 
Reed-Solomon)

This encoded data is then passed 
onto the ADF7020 transmitter section 
which does some additional Gaussian 
filtering (GFSK) which has the advantage 
of reducing the occupied spectral 
bandwidth. This is helpful when trying to 
meet the adjacent channel requirements 
in the European 868MHz bands 

Real-world application - video over ISM
Video codecs are excellent candidates for 
smart reliable Blackfin processor-based 
wireless modems. Given the limitation of 
the ISM wireless channel bandwidth, a 
relatively high image/video compression 
ratio is required in order to deliver the 
expected frame rate and quality without 
to much latency for a given image size. 
Unfortunately, Motion-JPEG as well as 
other video codecs requires a very low 
transmission error-rate, typically 10-6, 
because the source coding process removes 
most of the redundant information. This 
is particularly true with some efficient 
entropy coders such as Huffman where a 
single erroneous bit makes the original data 
impossible to decode.  A required BER less 
than 10-6 places very stringent requirements 
on the radio but this can be achieved 
by using the channel coding scheme as 
described above. 

The Blackfin processor ADSP-BF531 
can handle both the MJPEG encoding 
or decoding as well as the channel 
FEC processing. No external memory 
is required for frame sizes up to QCIF 

(176 by 144 pixels) with a 4:2:2 video 
format. Larger frames are possible at the 
cost of an external SDRAM which can 
also be used to store compressed video. 
The Blackfin can interface directly to 
CCIR-656 compatible low cost CMOS 
image sensors or TFT displays on its 
Parallel Peripheral Interface. A standard 
low cost, low power PCM audio codec 
can be connected to the free serial port 
SPORT1 to support speech or audio 
digital transmission. Depending upon the 
requirements, the same processor can 
ensure speech coding and decoding by 
executing a software codec with moderate 
delay similar to the FR-GSM (13kb/s).

With a raw data-rate of 200kb/s it 
is possible to achieve Baseline Motion-
JPEG transmission over ISM at about 
4 QCIF 4:2:2 colour frames per second 
while leaving 20kb/s for speech. This is 
acceptable for simple low-cost consumer 
appliances such as video baby monitors, 
video door phones or wireless home 
security cameras. The functional block 
diagram of such a point-to-point video 
transmission system (a battery-powered 
baby monitor) is shown in Figure 3. 

The application code corresponding 
to this system block diagram is available 
from Arbos Ingéniérie, a French DSP 
third party partner of Analog Devices. 
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As the ZigBee standard becomes 
established for low power, low data 
rate wireless mesh networks, new 
applications are constantly emerging. 
Among the latest is a wireless boat 
autopilot that allows owners of sports 
boats to control their vessels wirelessly: 
the new Raymarine autopilot system 
uses ZigBee-ready wireless chips and 
networking software from Ember, 
and has been designed for hydraulic 
powerboats up to 8m. From anywhere 
on the boat, the system allows users 
either to steer a straight course, to go 
directly to a waypoint, or to choose 
one of the programmed fishing or 
trolling patterns, and to monitor marine 
electronics. 

ZigBee is a recently-ratified industry 

standard designed for low power, 
low cost, low data rate wireless mesh 
networks, operating at 250kb/s in the 
worldwide 2.4GHz ISM band and also at 
20kb/s in the 868MHz band in Europe 
and at 40kb/s in the American 915MHz 
band.

ZigBee will be one of the technologies 
featured in the forthcoming IEE 
Colloquium on Telemetry and 
Telematics, scheduled to take place in 
London on 11 April. Malcolm Streeton 
of Roke Manor Research will outline 
the specification features and principle 
benefits of the ZigBee standard, 
focusing on its target markets and 
giving examples to illustrate its ease 
of use in applications. Mark Norris of 
Cambridge Consultants will present a 

paper describing an experimental ZigBee 
indoor telemetry system, capable of 
monitoring mobile tags and providing 
coarse location assistance. The semi-
static ZigBee network contains a mixture 
of static and mobile wireless nodes: the 
latter can be associated with hospital 
patients or high-value equipment in a 
practical system. The 802.15.4 physical 
interface and single-chip radio device 
will be presented, along with some 
experimental propagation results.

Ember
www.ember.com
ZigBee Alliance
www.zigbee.org
IEE Colloquium
www.iee.org/events/telemetry

ZigBee steers course for telemetry applications




