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Newly Introduced Teaching Paradigm

Applied or real-time digital signal processing courses offered at many universities have greatly enhanced students’
learning of signal processing concepts by covering practical aspects of implementing signal processing algorithms.

Not only do there exist hardware and software costs associated with equipping a teaching laboratory with DSP or
other implementation boards, in many cases these boards are confined to a specific teaching laboratory location.
Taking advantage of the ubiquitous utilization of smartphones, we have developed a truly mobile and cost-free
laboratory environment for teaching applied or real-time DSP courses by enabling students to use their own
smartphones to implement digital signal processing algorithms.

This alternative approach to what is currently being utilized (DSP boards, low-cost
ARM-based boards) is developed in such a way that the programming requirement
is no different than C programming that is familiar to signal processing students.

Download and run one of the labs as an app on your own Android smartphone:

http://www.utdallas.edu/~kehtar/AdaptiveFilter.apk

Smartphones: Mobile and Cost-Free Hardware Platform for
Teaching Applied or Real-Time Digital Signal Processing Courses
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TI DSP Board ARM-based Raspberry Pi Board Smartphone “Board”

Labs: FIR/IIR Filtering, Quantization Effect, Adaptive Filtering,
Frequency Transform, C Code Optimization, Application Project

[l [l 2 Ml I
ume FIR Filter umd FIR Quantization ume Adaptive FIR um® FIR Unoptimized umd FIR Optimized

Fs: 8000 | Frame: 256 | Delay: Ous Filter Response Comparispn Sdapticehikentios Sampling: 8000Hz | Frame: 256 samples Sampling: 8000Hz | Frame: 256 samples
Playback: None ’ ' Playback: Filtered | Debug: None Playback: Filtered | Debug: None
Reading from file: Lab5TestSignal.wav Recording and Filtering. Recording and Filtering.

Frame Time: 0.62921345ms _ Average Frame Time: 0.549376 ms Average Frame Time: 0.018906 ms
Frame Time: 0.31089243ms 3 Average Frame Time: 0.61835486 ms Average Frame Time: 0.03238772 ms
Frame Time: 0.5445104ms | Average Frame Time: 0.5988007 ms Average Frame Time: 0.028310254 ms
Frame Time: 0.27862677ms - Average Frame Time: 0.6013158 ms Average Frame Time: 0.028521191 ms
Frame Time: 0.27887684ms Average Frame Time: 0.6148116 ms Average Frame Time: 0.032806303 ms
Frame Time: 0.32784906ms ' Average Frame Time: 0.69771194 ms Average Frame Time: 0.033348072 ms
Frame Time: 0.2779809ms ' Average Frame Time: 0.75114995 ms Average Frame Time: 0.03583337 ms
Frame Time: 0.26685593ms Average Frame Time: 0.88718295 ms Average Frame Time: 0.035499122 ms
Frame Time: 0.25315288ms : Average Frame Time: 0.90836823 ms Average Frame Time: 0.035762224 ms
Frame Time: 0.25052086ms | ’ Average Frame Time: 0.87885696 ms Average Frame Time: 0.03587053 ms
Fs: 8000 | Frame: 256 | Delay: 9000us Average Frame Time: 0.881109 ms Average Frame Time: 0.03632066 ms
Playback: None Average Frame Time: 0.893872 ms Average Frame Time: 0.036481168 ms
Reading from file: Lab5TestSignal.wav Average Frame Time: 0.88857466 ms Average Frame Time: 0.035676233 ms
Frame Time: 10.07575ms = Average Frame Time: 0.87902486 ms Average Frame Time: 0.035563238 ms
Frame Time: 9.7690325ms Average Frame Time: 0.893583 ms Average Frame Time: 0.035275135 ms
Frame Time: 9.700915ms Average Frame Time: 0.8995467 ms Average Frame Time: 0.035273924 ms
Frame Time: 9.733127ms Average Frame Time: 0.8774223 ms Overall Average Frame Time: 0.03512346 ms
Frame Time: 9.699224ms Average Frame Time: 0.9170015 ms Recording finished.

Frame Time: 9.702519ms Average Frame Time: 0.89560026 ms

Frame Time: 9.738332ms Average Frame Time: 0.8847142 ms

Frame Time: 9.744721ms Overall Average Frame Time: 0.88437027 ms

Frame Tlme 9765691 ms 10|00 15|00 2000 2500 30|00 3500 ‘ 360 460 'SIIJO 6(IJO T(I)O Recordlng ﬁnIShEd
Frame Time: 9.970502ms Frequency (Hz) Iteration
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