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1 Assignment

Your task is to decode an audio stream saved in the FLAC format on the SD card and display its
visualization, a spectrogram, on the LCD display. Details:

• The SD card contains only a valid FLAC stream with no filesystem, that is, a .flac file has been
written to it with the dd command starting from address 0.

• The FLAC stream complies with “the subset format” as defined in the FLAC specification

• All metadata blocks can be ignored

• Input streams that shall be supported are limited to:

– 44.1 kHz sampling rate

– 16 bits sample size

– 2 channels

– Fixed block size

Frame headers should be parsed and an unsupported stream “rejected”.

• Checksums (CRC and hash) can be ignored

• The sample/frame number in the frame header can be ignored

• The spectrogram should display frequencies from 10, 76̄ to 22050 Hz in a logarithmic scale (linear
interpolation is sufficient). The (amplitude) values should be computed with log(|X| + 1)2 where
X is a frequency component.

• The lower frequencies should be at the bottom of the display, the color of each pixel should range
from black (frequency not present) to white.

• The spectrogram should move from right to left with 15 fps refresh rate (i.e. every 1/15 s the whole
image should be shifted by one pixel to the left and the rightmost pixels should be populated with
a newly computed spectrum)

• For the (short time) FFT, choose the required length and overlap (window size and time step) to
meet the above requirements. Use a triangular window.

• Choose a precision that produces a spectrogram without noticeable distortions (Fig. 1 is of the
beginning of the default track on the SD card).
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Figure 1: An example spectrogram

2 Submission

As in the get-to-know task, the task ends with an exercise interview with the whole group. Make
an appointment by email (robert.najvirt@tuwien.ac.at) and upload your solution in MyTI more
than 24 hours before the arranged appointment, however no later than 26.01.2015, 23:59. The
submitted project files must successfully build hardware and software when calling make in the top level
submitted folder (also when executed from someone else’s user account) on a lab PC. We recommend
using the folder structure and makefiles provided with the demo project.
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