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Features size

Intel Movidius NCS

73 x 26 mm

Intel NCS 2

73 x 26 mm

Jetson Nano

70 x 45 mm

Jetson AGX Xavier

100 x 87 mm

HW Accelerator

Myriad 2 VPU

Myriad X VPU

128-core NVIDIA

312-core NVIDIA
Volta GPU with 64

Maxwell GPU Tensor Cores and
2x NVDLA Engines
. Quad-core Arm Octa-core NVIDIA
cPu N-A. NA. AS7 @ 1.43 GHz Carmel Arm
Memory 4GB LPDDR3 4GB LPDDR3 4GB LPDDR4 16GB LPDDR4x
Micro SD card slot or
Storage N.A. N.A. 16 GB eMMC flash 32 GB eMMC 5.1
Peak performance 100 GFLOPs 150 GFLOPs 472 GFLOPs 16 TFLOPs
Native precision g FP16 FP16 / FP32 FP16 / FP32
support
Nominal power 1w 15W 5/10W 10/15/30W
Weight 18 g 19g 140 g 280 g
Price $70 574 599 $ 800
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Device Mode VallV]  Lmean[d] P[W] fps
Jetson AGX Xavier IDLE 30W 19 0.35 6.63 N.A.
RUNNING 30W 19 1 19
RUNNING 15W 19 (.88 16.72 25
RUNNING 10W 19 0.66 12.54 13
Jetson Nano IDLE 10W 5 0.32 1.6 N.A.
RUNNING 10W 3 2.04 10.20 8
RUNNING 5W 5 1.42 7.1 6
Raspberry Pi 3B+ IDLE 5 0.61 3.075 N.A.
RP3 + Neural Stick | RUNNING 5 1.2 6 4
RP3 + Neural Stick 2 RUNNING 5 1.12 3.6 5
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_ Original
1OUusger Proposed architecture Yolov3-Tiny Gain
Recall Precision
(c=025) (c=025 AP mAP
0.50 0.83 0.69 83.64% 77.02 % 6.62 %
0.75 0.55 0.46 47.97% 42.50 % 5.47 %
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Fire Module v v v
Dense Connection v v
Passthrough Layer v
Model Size(MB) 349 6.9 8.3 8.9

BFLOP/s 5474 2.350 2.552 2.563

mAP(%) 61.3 60.6 64.8 65.7

FPS 21.6 25.5 249 25.1
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e Given example images (z1,41),...,(Zn,yn) Where
y; = 0,1 for negative and positive examples respec-
tively.

o Initialize weights w; ; = 5—, 5 fory; = 0,1 respec-
tively. where 9 and / are the number of negatives and
positives respectively.

e Fort=1.....7T:
1. Normalize the weights.

Wy 4
n i
ZJ —— | “’f B

so that w; 1s a probability distribution.

Wy 4

1

For each feature. j. train a classifier h; which
is restricted to using a single feature. The
error is evaluated with respect to wy. ¢; =
3o, wi lhi(=:) — il

3. Choose the classifier. h,. with the lowest error ¢; .

4. Update the weights:

nl—e;
W14 = Wil
where ¢; = 0 if example z; is classified cor-
rectly, e; = 1 otherwise. and 3; = ]‘—’“

e The final strong classifier is:

T T
hiz) = { 1 Y anhi(z) 2 %Z(:] y

(0 otherwise

where oy = log ;—I
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Abstract

Video games today have a special place among entertainments. Along with the benefits
listed for video games, overuse can also cause a variety of problems. In the meantime,
body-controlled games can be a good alternative to other video games because they
stimulate people.

In this thesis, we intend to develop a video game for Android devices so that we can
control the personality of the game by identifying the user's hand gestures and recognizing
his face.

One of the problems with this, was the lower processing power of mobile phones than
computers. For this reason, we have used real-time methods to identify hand gestures and
face detection. In this thesis we used cascading classifiers with extraction of Haar-like
features and local binary pattern and various ideas were used to apply them to the most
ideal case. By recognizing their faces, hands, and direction, we control the game's
character.

Processing algorithms are applied to the images captured from the front camera of the
mobile phone and we use the OpenCVForUnity library. Unity software is used to design
the video game and the programming language is C #.

At the end, we developed the game for both Windows and mobile operating systems, and
the accuracy for both operating systems was 86.4 percent and in the Windows and
Android versions we achieved frame per second rate 11 and 8, respectively.

Keywords: video games, mobile phones, hand gesture recognition, face detection,

cascade classifiers.
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