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Object orientation detection based on machine vision and artificial neural
network
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ARTICLE INFORMATION ABSTRACT
Original Research Paper This paper focuses on the problem of finding object orientation around Yaw & Pitch & Roll angels. The
Received 29 January 2016 object orientation is computed in a real time manner using a mono-camera and three points on a solid

Accepted 25 February 2016

Available Online 23 May 2016 object in a machine vision software. Three points should be selected from environment at the beginning.

In order to reduce wreckful effects of environmental lights on detecting colorful objects and also to
reduce the number of used software filters, IR LEDs with 850nm invisible wavelength are used.

K ds: o . . . . . . .

Oiiye“rﬁ;izn Artificial Neural Network (ANN) is used for solving this problem since orientation's equations are
Machine Vision nonlinear and real-time solving for them is impossible. For solving the problem a feed forward artificial
Artificial Neural Network neural network with one hidden layer and 21 nodes in that is used, which has 3 nodes for output layer

2DOF orientional parallel robot and 6 nodes for input layer. For having high accuracy in ANN, output data is also obtained from a

MPU-9150 installed on a 2-DOF orientional parallel robot and compared to ANN outputs. 7243 data
from Roll and Yaw angles and 751 data from Pitch angle is obtained from MPU-9150 sensor and the
later 2-DOF orientional parallel robot and 467 data remains unused for learning ANN. After learning
the neural network, results compared to unused data for ANN learning and desire results obtained with
0.038 maximum error.

SedlS sl ) alwsg 4 yole (Sl slagil g ol s slacl; sl dodio -1
sl 5l eolaiwl & jao 4o Llacilb o Jo BB Solw 4 [1] S5, JrsS 50 o)lgen a5 Canl 00gr blawe 5l b,y s pScas § Cordse o
ol 50 [2] 54 salsss Sae S8 (Solu @ 5 oyl cmdge > 5 e Comdgo Jo el 0595 Dby g i SYolane 5 L Sl Si ol

Please cite this article using: “amlod oalitw! i3 &yl 5 Wlio cpl @ gla ] (5l
E. Moradi, M. Tale Masouleh, M. J. Najari, Object orientation detection based on machine vision and artificial neural network, Modares Mechanical Engineering, Vol'16; Ne.'5;
pp. 231-240, 2016 (in Persian)


www.sid.ir

Ve 9 531 ylual

I )9u03 SEGhO0 (AL ASub 9 ppuible (alias I 0 Skl by @ slazgl) (b

5 U Ll G go5 3 Gimghy ol 5o ool eslaiul eac 4SS
s aSed (gl gl el 039y (i Y S, LT Wiz gt
1l piobolis] gl o] Gosgal 6l @ Sledlbl cyils 4 5L
)04l// 30 @ <5)*§V-P Gl?.lsj ) 6‘)4. ‘G..ws_AL.w 0,970 9 G )'|
52l g s S5, o Corenl o 4L conl ool colaul alaxd jo
254 s nle uizman 5 By Slhlas s U Jlael s
850 7o Jsb L 30,8 ygole sbrosiinyd 3l came o5 Cod 4y o,
oo oolatwl ol e glo,Slis Glae a4 @lg 1 @yu8 5 gl
SO By s 55105 sy WlgS o Lo )8l Sl eolaial Lol
G50 3 89y 2 08 gdle Loyl sl ilid eai g ools alS pses
Sl S |y Jos 0l

clo pux glaie 4 oo eolatl Jow jbsle il rash ol jo
ol 0970 g ol salail L)"""’L‘ Ls"l""" POV el 0l ools T
slrosiin 8 5l olatul bYs el onls o ol s jo b Slis
sheslinul pas s g ol phe loSilas lyie 4 508 (ele
mas 4 dalsl 3 el oo Lo o] 5l eslitul pae LY 5 5 P3P
Gy 0920 5 ol ooly TrOF G S > 8L &l onds oolazul
03570 9 jgaios 5 iy pliamms 3l A5 (29,5 5 (59959 Sledlol (30 ]
a0 90 Ol 3l eslaiwl LYo aslsl jo cl eals cols 7,8 miwclis
56999 Sledbl el 0 gl eolel praly K lgie 4 Sl e g0l
Strle 5 sras aS0d Ghjgel @l 5 il o sl osd Gl (29,5
A hjgel ,0 eaits solitwl b glaosls b coas 4l (> mlis
ol 0038 )T s lie alisd los o puiwlid 0yg5e

Cile (2l 9 ol Joho -2
0975 055 o ke o5 glallace (s o Gl 5 5 pble iz 5o
KBl 50 a8 gaoge opl 4 azgi biceul paai o pleie L] (08 oy
S e pex Sl plee abal an st coaBse Al
b i 5o 1 3,1] oo 4t 1) Cloimin lagly S cee
Ao bla 5l SO Slabee (0 ,5] Cussy g pleie alais 4w 0,5 lay
S Solas olail slaghs, S alanled 4 gy Show ol
i bl a8 wile lae 5l plaie 5, L 5, ple ) aslil
2 b 5 Ghmeis JBE il 5 Sl pao Gl Ggzen
5 beme 95 50b Ui o 6l gy ol Sl plaz (S5 coale
b 708090k slooaiin 3 5l ooliial ¢ ol pims Sloslns x> J2alS

T PR é'.e{..m.u ‘_g)layl.: 850 ¥ J,Ja

o oz Joho bl =1-2
T Job L 508090k (sloosin 8 jleads slrin 2 (25u ;5 4 bl
ooliiul (gl piae s, plgie 4 ey S s g (s 5esil 850
Ol ool Lo plgs s @y boaiin 3 cnl 51 ool (sl canl oas
O dedo I 6pSsl> sln gy ool 5l sl Bpae 1 1) (YL
A 63959 51 JB s B Iy b alacaglia 51eBgsle oo b

® Multi-layer perceptron
* Roll, Pitch and Yaw angles
® Marker
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Fig. 1 Inside view of the solid object and placement of heat sinks
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® Floppy disk

¢ Monochromic

" Binary (logical)

8 Structure element
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! Heat sink

% Intel CPU Heat sink
® Plexiglas

*IR Pass-filter
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