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Sound representation of picture Results

Powerful mobile devices with 
accessibility features had  
already helped visually impaired 
people a lot. 
By building a face detection and 
gender classification app running 
completely offline on Mobile 
device, we hope to use latest 
computer vision techniques to 
further aid these people to ease 
social interactions.  
For second part we also build a 
function to represent picture by 
synthesise sound to represent the 
RGB value of touch point. By 
scrubbing finger across screen 
and listen to sound changes, one 
can roughly tell the shape of 
object presented on screen.
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Convolutional Neuron Network

Architecture by A. Krizhevsky, trained with ImageNet 2012 dataset by Liu Liu. Feature visualisation by M.D.Zeiler

Feature extraction by CNN
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0.001253 909 0.001226 369 0.001214 463 0.001203 798 
0.001196 142 0.001169 781 0.001160 12 0.001134 634 
0.001125 612 0.001103 95 0.001091 217 0.001089 348 
0.001057 375 0.001039 849 0.001016 811 0.001014 88 
0.001011 342 0.001009 807 0.000988 709 0.000980 83 
0.000974 182 0.000967 862 0.000964 147 0.000964 872 
0.000961 960 0.000960 825 0.000957 617 0.000955 223 
0.000950 487 0.000950 43 0.000946 519 0.000930 832 
0.000901 757 0.000883 796 0.000883 992 0.000883 344 
0.000871 501 0.000869 977 0.000862 477 0.000859 779 
0.000857 797 0.000851 181 0.000845 135 0.000845 8 
0.000843 985 0.000840 946 0.000810…

coefficiency vector 
 + intercept

1000 Dimension 
Feature Vector 
(actually ImageNet 
object IDs)

354 0.099409 867 0.083915 967 0.046642 574 0.037762 895 
0.029457 353 0.027368 350 0.026099 536 0.024145 356 
0.021629 935 0.015669 502 0.015217 595 0.013433 586 
0.012859 352 0.012719 810 0.010254 535 0.010044 702 
0.010013 351 0.009708 914 0.008888 347 0.008594 219 
0.008460 827 0.008093 599 0.007383 676 0.007271 379 
0.007142 575 0.006981 918 0.006814 581 0.006784 373 
0.006647 349 0.006420 808 0.006184 915 0.006095 506 
0.006088 531 0.005991 588 0.005943 546 0.005208 868 
0.004694 583 0.004352 530 0.004263 761 0.004140 378 
0.004010 799 0.003886 747 0.003882 817 0.003797 509 
0.003732 525 0.003709 377 0.003627 343 0.003389 837 
0.003353 902 0.003286 551 0.003156 991 0.003137 376 
0.003018 355 0.003003 505 0.002887 603 0.002867 504 
0.002818 59 0.002787 907 0.002772 785 0.002726 961 
0.002675 70 0.002662 528 0.002604 529 0.002588 138 
0.002513 610 0.002487 846 0.002481 585 0.002459 940 
0.002453 608 0.002430 823 0.002419 854 0.002409 533 
0.002391 370 0.002390 386 0.002266 804 0.002208 578 
0.002203 540 0.002184 890 0.002177 40 0.002176 89 
0.002146 484 0.002140 783 0.002123 710 0.002112 338 
0.002009 173 0.001951 189 0.001933 923 0.001920 883 
0.001906 615 0.001901 594 0.001877 705 0.001778 968 
0.001756 954 0.001750 1000 0.001701 538 0.001640 894 
0.001624 853 0.001598 224 0.001583 145 0.001571 975 
0.001563 965 0.001560 69 0.001537 924 0.001530 841 
0.001507 896 0.001504 35 0.001498 875 0.001491 899 
0.001454 788 0.001445 488 0.001442 48 0.001436 794 
0.001436 371 0.001376 587 0.001362 597 0.001358 774 
0.001326 901 0.001325 605 0.001301 121 0.001300 988 
0.001253 909 0.001226 369 0.001214 463 0.001203 798 
0.001196 142 0.001169 781 0.001160 12 0.001134 634 
0.001125 612 0.001103 95 0.001091 217 0.001089 348 
0.001057 375 0.001039 849 0.001016 811 0.001014 88 
0.001011 342 0.001009 807 0.000988 709 0.000980 83 
0.000974 182 0.000967 862 0.000964 147 0.000964 872 
0.000961 960 0.000960 825 0.000957 617 0.000955 223 
0.000950 487 0.000950 43 0.000946 519 0.000930 832 
0.000901 757 0.000883 796 0.000883 992 0.000883 344 
0.000871 501 0.000869 977 0.000862 477 0.000859 779 
0.000857 797 0.000851 181 0.000845 135 0.000845 8 
0.000843 985 0.000840 946 0.000810…

coefficiency vector

.X + intercept = Score
>0 Female

<0 Male

Above process can also support multi-class classification, though not tested yet for this time.

Filters RGB of 
touch point

Sine wave and white noise to 
represent HSV

H

S

V

We trained the Logistical Regression with CNN feature vectors of 
1662 pictures(1123 male, 579 female ) that was downloaded from 
ImageNet dataset and a stock photo website. 
From these pictures we cropped 2070x(1111 male, 959 female) head 
and shoulder regions by face detection and rotation with face angle. 
We also cropped all face regions from them. 
We experimented with different combination of training vector 
count, vector length, also experimented training with full picture, 
head and shoulder corp, and face crop, and found “head and 
shoulder” crop gives best results. We have ~94% accuracy when 
validating with training data. 
Then we tested our result with a new dataset(1090 pictures in total) 
that were not used in the training. Due to the randomness inherited 
from CNN, different test runs show different results.  
On average we have 68-78% accuracy of predicting gender correctly, 
interestingly we have around 68% accuracy predicting back figure 
without seeing face at all.

(Heading to App Stores in your palm, soon!)

Thanks!
Professor Girod and Wetzstein 
for a wonderful course.  
TA Chen and Boin for helps on 
everything.
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