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Abstract— Automatic scene analysis has been very favorite 

topic for researchers in past decade.  Performance of system 

can be improved by using automatic scene analysis, most 

likely in security and business applications. Visual occlusion 

and complex behavior of object make this task more difficult. 

This paper focuses on visual tracking for counting of the 

persons in a static area. Proposed method uses hybrid model 

using Gaussian Mixture Model and Optical Flow method. 

Conventional Optical Flow method has poor anti-interference 

performance and heavy aberration would be brought to the 

calculation of optical flow field. This difficulty is solved in 

this paper by using introducing variational model in Streak 

Flow. Proposed method is implemented in MATLAB and 

result shows that that proposed method performs better than 

some of State of Art methods. 
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I. INTRODUCTION 

Knowing the accurate number of persons in a building, 

building-floor, or a solitary room can be basic for the 

achievement of business or salvage operations. In this 

manner, malls, are required to know the precise number of 

persons present in their premises, anytime. People counting 

system and video surveillance system is implemented; each 

of these frameworks is normally devoted to a solitary 

errand; either numbering or checking the general population 

inside a specific region. Despite the fact that they are 

working inside the same territory and performing related 

errands, they typically don't cooperate in any case and in 

this way don't profit by the data gathered by the other 

framework. Furthermore, human tallying frameworks 

commonly appraise the quantity of individuals going 

through an entryway by checking the quantity of times a 

light emission, e.g. infra-red light, is interfered. Thus people 

counting system is very important in modern day scenario. 

Despite the fact that it is extremely basic, such a 

framework can be extremely proficient in situations where 

no two persons, or items in mechanical creation lines, go 

through the checked door in the meantime. They come up 

short, be that as it may, to precisely tally the number of 

individuals going through an entryway of a shopping center 

which is ordinarily sufficiently wide to permit a few persons 

to enter without a moment's delay. In addition, these 

frameworks don't recognize passing persons and questions, 

for example, trucks on the other hand child strollers. For all 

the reason new framework proposed that can precisely 

include individuals a solitary room or a gathering of 

shopping centers, joining the current bar based checking 

frameworks and video surveillance frameworks. 

Notwithstanding, every one of these techniques 

above depend on customary optical stream strategy and have 

poor against obstruction execution. The calculation of 

optical stream field between casings may have expansive 

deviation, 

For Navigation frameworks and surveillance 

frameworks, object tracking is a basic step. Object tracking 

is very important in real time world because it has 

applications like security and surveillance which is used to 

recognize people. Distinguishing the moving persons in 

respect to the entire picture is the real assignment of it. 

Identifying moving items is the establishment of other 

propelled applications, for example, target tracking, targets 

characterization and target behavior understanding [1]. 

Distinctive strategies are accessible for the location of 

moving item from video. Spatiotemporal Difference, 

Background Subtraction, Optical Flow and Block Matching 

Method are the main object detection methods. 

Transient distinction registers the contrast between 

a few back to back edges. It is great at adjusting to the 

dynamic situations, however for the most part poor at 

separating enough pertinent component pixels, coming 

about gaps being created in the moving object. This strategy 

depends on straightforward convolution so this technique is 

quick and easy to actualize. Be that as it may, adjacent to all 

these favorable circumstances, this technique is defenseless 

to commotion and to varieties of the timings of 

developments. Background subtraction can extricate the 

most exact frontal area by displaying the background. 

Background subtraction strategy utilizes the present casing 

short the reference foundation picture. The pixels where the 

contrast is over an edge are delegated the moving article The 

Mixture of Gaussians strategy is generally utilized for the 

background displaying [2]. In any case, it is delicate to 

scene changes brought about by light and climate and so on.  

Optical Flow shows a clear change of a moving 

article's area or twisting between frames. There are two 

unique strategies for optical flow i.e. 1) Lucas-Kanade and 

2) Horn-Schunck. Optical stream estimation yields a two-

dimensional vector field, i.e., movement field that speaks to 

speeds and headings of every purpose of a picture 

succession [3]. Optical flow gives all movement data. In any 

case, optical flow calculation strategies ordinarily are 

excessively mind boggling to use progressively applications 

if without extraordinary equipment [4]. Piece coordinating 

systems match obstructs from the current frame with pieces 

from a reference outline.  

The goal of following is to set up correspondence 

of items and article parts between back to back frames of 

video. It is a noteworthy errand in the greater part of the 

reconnaissance applications since it gives firm fleeting 

information about moving items which are utilized both to 

upgrade lower level handling, for example, movement 

division and to empower more elevated amount information 

extraction, for example, action examination and conduct 

acknowledgment. Object tracking can be characterized into 

four noteworthy classifications: district based tracking, 

dynamic shape based following, element based tracking, and 

model-based tracking. Distinctive techniques have been 

connected in such manner to accomplish successful 
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movement following like Template Coordinating, 

Histogram Based Tracking, Contour Based Tracking, 

Particle Filters, Mean Shift Tracker, Kalman Tracker, SVM 

Tracker, Optical Flow and so on [1]. 

II. RELATED WORK 

In this anticipate, for object identification and tracking, the 

hybrid strategy is utilized for better recognition and with 

precise tracking. Proposed method uses two strategies, first 

is Adaptive Gaussian Mixture Modeling, which is 

background subtraction strategy and second is Modified 

Optical Flow. Gaussian Mixture Modeling is generally 

utilized for background subtraction since it is 

straightforward and quick strategy. Likewise it can be 

utilized as a part of the setting of a complex environment. 

GMM in Object tracking is proposed in [9]. GMM is not a 

complete item following so that optical Flow used with 

Gaussian to give complete tracking and counting persons. 

Optical Flow can be utilized for snappy figuring with basic 

background. Foreground extracted from the Gaussian 

Mixture Modeling will be used in Modified Optical Flow. 

Too optical Flow requires more watch over real time 

implementation. So this issue need to take thought while 

usage. 

A Gaussian Mixture Model (GMM) is a parametric 

probability density function represented as a weighted sum 

of Gaussian component densities. GMMs are commonly 

used as a parametric model of the probability distribution of 

continuous measurements or features in a biometric system 

GMM parameters are estimated from training data using the 

iterative Expectation-Maximization (EM) algorithm or 

Maximum A Posteriori (MAP) estimation from a well-

trained prior mode. A Gaussian mixture model is a weighted 

sum of M component Gaussian densities. The complete 

Gaussian mixture model is parameterized by the mean 

vectors, covariance matrices and mixture weights from all 

component densities[5].  

GMMs are generally used in Speaker Recognition, 

Speaker Modeling and Speaker Matching, because of their 

ability to represent a large class of sample distributions. One 

of the effective qualities of the GMM is its capacity to frame 

smooth approximations to subjectively molded densities. 

The traditional uni-modular Gaussian model speaks to 

highlight dispersions by a position (mean vector) and an 

elliptic shape (covariance lattice) and a vector quantized 

(VQ) or closest neighbor. 

Optical Flow is a method used to portray picture 

movement. It is typically connected to a progression of 

pictures that have a little time venture between them, for 

instance, video outlines. Optical Flow ascertains a speed for 

focuses inside the pictures, and gives an estimation of where 

focuses could be in the following picture succession. 

Optical flow reinforces the relative motion of 

objects to the viewer (velocity, disparity, and intensity). It 

can impart information about the spatial arrangement of the 

objects viewed, and the change rate of this arrangement. 

Discontinuities in optical flow can segment images into 

regions that correspond to different objects. Two factors 

cause difficulties in computing optical flow: satisfying the 

brightness constancy assumption by many different motions 

in homogenous regions; and violating the brightness 

constancy assumption at boundaries of moving objects by 

such effects as changes in lighting, nonrigid motions, 

shadows, transparency, and reflections. Most of the optical 

flow methods have poor anti-interference performance. The 

computation of optical flow field between frames may have 

large deviation, and this will result in incorrect 

segmentations. Furthermore, these methods cannot 

recognize flow spatio-temporal changes in crowded scene 

quickly and accurately, especially in local areas[29]. 

Proposed model is given for real time application. 

Additionally the recognition procedure is blend of two 

understood visual tracking systems i.e. Versatile Gaussian 

Mixture Model and Modified Optical flow. First taken 

continuous information video grouping is given to the 

background subtraction model which overhauls background 

constantly. At that point Gaussian Mixture Modeling is 

accomplished for extraction of frontal area. At that point 

middle channel is utilized for the shadow evacuation and 

morphological operation is accomplished for filling the 

vacant openings in picture to expand the smoothness of the 

picture. At that point frontal area is removed from the video 

scene. 

III. PROPOSED MODEL 

This extricated forefront is utilized by the modified optical 

flow as a kind of perspective frontal area. Optical flow gives 

all the data of the moving person in the structure vectors. 

For Optical flow, high accuracy strategy proposed in [6] is 

utilized here. At that point by utilizing optical data moving 

person is distinguished from the video. Utilizing blob 

investigation the limit box is limited on the distinguished on 

the image. At that point after distinguished person/object is 

followed utilizing high accuracy optical flow technique. 

 
Fig. 1: Block diagram of proposed system 

A. Modified Streak Flow Method 

To solve problems in optical flow method, Yang et al 

proposed a new method that mainly combines a high 

accurate variational model with the streakline framework. 

The streakline framework could recognize spatial and 

temporal changes about the crowded scene in time, but the 

accuracy and anti-interference performance were 

unsatisfactory because this framework was also based on 

traditional Lucas Kanade optical flow method [13]. 

Furthermore, the formulation of streak flow similarity in this 

framework ignored some kinds of cases which could result 

in the incorrect segmentations in local areas. 

In modified streak flow the high accurate 

variational model is adopted to compute the optical flow 



Detecting and Counting Moving Objects using GMM and High Accuracy Streak Flow 

 (IJSRD/Vol. 4/Issue 04/2016/226) 

 

 All rights reserved by www.ijsrd.com 930 

field between frames. Because of the high accuracy and 

strong anti-interference performance of optical flow field 

using the high accurate variational model, the new obtained 

streaklines and streak flow, based on this variational model, 

have strong anti-interference performance and can provide a 

better way to recognize flow spatio-temporal changes more 

accurately in the scene, especially in local areas. 

IV. EXPERIMENTAL RESULT 

The most effective method to recognize object in a video 

arrangement utilizing frontal area finder in view of Gaussian 

blend models (GMMs) and extricated closer view use as 

reference for following article with utilizing optical stream. 

Instead of promptly preparing the whole video, the case 

begins by acquiring an underlying video outline in which the 

moving articles are sectioned from the foundation. This 

serves to steadily acquaint the strides utilized with 

procedure the video (avi,mp4).The closer view identifier 

requires a specific number of video casings keeping in mind 

the end goal to instate the Gaussian blend model.  

Object tracking and counting evaluation can be 

done on various parameters like sensitivity, precision, 

specificity, f-score and speed.  The evaluation within this 

thesis does not include individual scores for sensitivity, 

specificity or f-score for each metric. Proposed method is 

evaluated on the parameter like precision and recall. 

Recall. Given a ground truth 𝐺𝑇𝑗  and a tracking 

estimate 𝜀𝑖, the recall, 𝜌𝑖,𝑗 , is expressed as 

𝜌𝑖,𝑗 =
|𝜀𝑖 ∩ 𝐺𝑇𝑗|

|𝐺𝑇𝑗|
 

Recall measures how much of the GT is covered by 

the E and can take values between 0 (no overlap) and 1 (fully 

overlapped)[30]. Precision 𝑉𝑖,𝑗, is defined similarly as 
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Fig. 2: Output of proposed System 

𝑉𝑖,𝑗 =
|𝜀𝑖 ∩ 𝐺𝑇𝑗|

|𝜀𝑗|
 

Proposed method performs better in terms of Recall 

and Precision. Table I depicts the Recall of proposed 

framework and optical flow method when applied on 

different video inputs using MATLAB. Table II depicts the 

Precision of proposed framework and optical flow method 

when applied on different video inputs using MATLAB. 

V. CONCLUSION 

Now a day’s object detection, tracking and counting has 

attracted attention of researchers. Many paper presented in 

object tracking and have different advantages and 

disadvantages. Paper presented a hybrid method to track 

moving object and count persons/objects in area under test 

using video input. Proposed method improve the 

performance of visual surveillance system. Our method 

introduces three major changes in conventional method for 

tracking and counting system. First, proposed method used 

Gaussian Mixture Model which is generally used in speaker 

identification. Gaussian Mixture Model used in foreground 

extraction. GMM makes the algorithm more robust, such 

that the tracker will recover tracking if occlusion occurs.  

Second, proposed method introduces Modified 

Optical Flow method which increases the accuracy of the 

conventional optical flow method. Instabilities at the 

boundaries of moving objects are still challenges in object 

tracking. A difficult part of the optical flow problem is how 

to accurately and quickly detect and readjust unstable 

regions at the boundaries. Modified optical flow method 

detects and quickly readjusts unstable regions at the 

boundaries of moving objects in general and compact 

manner. 

Our algorithm supports increased accuracy of 

traditional tracking and counting system. Only disadvantage 

of this method is the increased computational complexity 

but the time required is not increased. 

REFERENCES 

[1] Xie Yong, “Improved Gaussian Mixture Model in 

Video Motion Detection”, JOURNAL OF 

MULTIMEDIA, VOL. 8, NO. 5, OCTOBER 2013.  

[2] D. Hari Hara Santosh, P. Venkatesh, P. Poornesh, L. 

NarayanaRao, N. Arun Kumar, “Tracking Multiple 

Moving Objects Using Gaussian Mixture Model”, 



Detecting and Counting Moving Objects using GMM and High Accuracy Streak Flow 

 (IJSRD/Vol. 4/Issue 04/2016/226) 

 

 All rights reserved by www.ijsrd.com 931 

International Journal of Soft Computing and 

Engineering, Volume-3, Issue-2, May 2013.. 

[3] Min Huang, Gang Chen, Guo-feng Yang, Rui Cao, “An 

Algorithm of the Target Detection and Tracking of the 

Video”, Procedia Engineering 29 (2012) 2567 – 2571, 

International Workshop on Information and Electronics 

Engineering, SciVerseScienceDirect 

[4] ShenHao, Li Shuxiao, Zhu Chengfei, Chang Hongxing, 

Zhang Jinglan, ”Moving object detection in aerial video 

based on spatiotemporal saliency”, Chinese Journal of 

Aeronautics, (2013),26(5): 1211–1217, ScienceDirect.  

[5] Douglas Reynoldsm, "Gaussian Mixture Models*" MIT 

Lincoln Laboratory, 244 Wood St., Lexington, MA 

02140, USA. 

[6] Synh Viet-Uyen Ha and Jae Wook Jeon, "Readjusting 

Unstable Regions to Improve the Quality of High 

Accuracy Optical Flow" IEEE TRANSACTIONS ON 

CIRCUITS AND SYSTEMS FOR VIDEO 

TECHNOLOGY, VOL. 20, NO. 4, APRIL 2010. 

[7] Y. Benabbas, N. Ihaddadene, and C. Djeraba, “Motion 

pattern extraction and event detection for automatic 

visual surveillance,” J. Image Video Process., vol. 2011, 

Jan. 2011, Art. ID 163682. 

[8] S. Wu, B. E. Moore, and M. Shah, “Chaotic invariants 

of Lagrangian particle trajectories for anomaly 

detection in crowded scenes,” in Proc. IEEE Conf. 

Comput. Vis. Pattern Recognit., Jun. 2010, pp. 2054–

2060. 

[9] DharaTrambadia, ChintanVarnagar and 

PrajeshKathiriya "Moving Object Detection and 

Tracking Using Hybrid Approach in Real Time to 

Improve Accuracy" IJIRCCE ISSN(Online): 2320-

9801, Vol. 3, Issue 4, April 2015.  

[10] S. Ali and M. Shah, “A Lagrangian particle dynamics 

approach for crowd flow segmentation and stability 

analysis,” in Proc. IEEE Conf. Comput. Vis. Pattern 

Recognit., Jun. 2007, pp. 1–6. 

[11] R. Mehran, B. E. Moore, and M. Shah, “A streakline 

representation of flow in crowded scenes,” in Proc. Eur. 

Conf. Comput. Vis., 2010, pp. 439–452. 

[12] J. D. Sime, “Crowd psychology and engineering,” 

Safety Sci., vol. 21, no. 1, pp. 1–14, 1995. 

[13] T. Kretz, A. Grünebohm, and M. Schreckenberg, 

“Experimental study of pedestrian flow through a 

bottleneck,” J. Statist. Mech., Theory Experim., vol. 

2006, no. 10, pp. 100–114, 2006. 

[14] H. Singh, R.Arter, L.Dodd, P.Langston, E.Lester, 

J.Drury, Modelling subgroup  behaviour in crowd 

dynamics {DEM} simulation, Appl. Math. Model. 

33(12) (2009)4408–4423. 

[15] L.Leal-Taix,G.Pons-Moll, B.Rosenhahn, Everybody 

needs somebody: modeling social and grouping 

behaviorona linear programming multiple people 

tracker, in: International Conferenceon Computer 

Vision Workshops (ICCV Workshop),2011,pp.120–

127. 

[16] F.Aub, R.Shield, Modeling the effect of leadership on 

crowd flow dynamics, in: P.M.A.Sloot, B.Chopard, 

A.G.Hoekstra(Eds.), Cellular Automata, vol. 3305, 

Springer,2004,pp.601–621. 

[17] T.Vicsek, A.Zafeiris, Collective motion, Phys. 

Rep.517(3)(2012)71–140. 

[18] S.Ali, M.Shah, A Lagrangian particle dynamics 

approach for crowd flow segmentation and stability 

analysis, in:Computer Vision and Pattern 

Recognition(CVPR), 2007,pp.1–6. 

[19] P.Allain, N.Courty, T.Corpetti, Agoraset: a dataset for 

crowd video analysis, in: International Workshop on 

Pattern Recognition and Crowd Analysis, 2012. 

[20] L. Kratz and K. Nishino, “Anomaly detection in 

extremely crowded scenes using spatio-temporal motion 

pattern models,” in Proc. IEEE Conf. Comput. Vis. 

Pattern Recognit., Jun. 2009, pp. 1446–1453.  

[21] Y. Cong, J. Yuan, and J. Liu, “Abnormal event 

detection in crowded scenes using sparse 

representation,” Pattern Recognit., vol. 46, no. 7, pp. 

1851–1864, 2013. 

[22] S. Bak, D.-P. Chau, J. Badie, E. Corvee, F. Brémond, 

and M. Thonnat, “Multi-target tracking by 

discriminative analysis on Riemannian manifold,” in 

Proc. 19th IEEE Int. Conf. Image Process., Sep./Oct. 

2012,pp. 1605–1608. 

[23] M. Lewandowski, D. Simonnet, D. Makris, S. A. 

Velastin, and J. Orwell, “Tracklet reidentification in 

crowded scenes using bag of spatio-temporal 

histograms of oriented gradients,” in Pattern 

Recognition, vol. 7914. Berlin, Germany: Springer-

Verlag, 2013, pp. 94–103. 

[24] C.-H. Kuo, C. Huang, and R. Nevatia, “Multi-target 

tracking by online learned discriminative appearance 

models,” in Proc. IEEE Conf. Comput. Vis. Pattern 

Recognit., Jun. 2010, pp. 685–692. 

[25] W. Chongjing, Z. Xu, Z. Yi, and L. Yuncai, “Analyzing 

motion patterns in crowded scenes via automatic 

tracklets clustering,” China Commun., vol. 10, no. 4, 

pp. 144–154, Apr. 2013. 

[26] C. Wang, X. Zhao, Z. Wu, and Y. Liu, “Motion pattern 

analysis in crowded scenes based on hybrid generative-

discriminative feature maps,” in Proc. 20th IEEE Int. 

Conf. Image Process., Sep. 2013, pp. 2837–2841. 

[27] S. Wu and H. S. Wong, “Crowd motion partitioning in a 

scattered motion field,” IEEE Trans. Syst., Man, 

Cybern. B, Cybern., vol. 42, no. 5, pp. 1443–1454, Oct. 

2012. 

[28] W. He and Z. Liu, “Motion pattern analysis in crowded 

scenes by using density based clustering,” in Proc. 9th 

IEEE Int. Conf. Fuzzy Syst. Knowl. Discovery, May 

2012, pp. 1855–1858. 

[29] Xiaofei Wanga, Xiaomin Yanga, Xiaohai Hea, Qizhi 

Tenga and Mingliang Gao, “A high accuracy flow 

segmentation method in crowded scenes based on 

streakline”, IJLEO, Elsevier Optik 125 (2014) 924– 

929. 

[30] Kevin Smith, Daniel Gatica-Perez, Jean-Marc Odobez, 

and Sileye Ba, "Evaluating Multi-Object Tracking" 

IEEE Computer Society Conference on Computer 

Vision and Pattern Recognition (CVPR'05) - 

Workshops pp. 36 ISSN 2160-7508 2005. 


