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RUNNING HEAD: Eye-movement correlates of visual complexity and aesthetic appraisal


Abstract
Image aesthetic pleasure (AP) is conjectured to be related to its visual complexity (VC). The aim of the present study was to investigate whether (i) two image attributes, AP and VC, are reflected in eye-movement parameters; and (ii) subjective measures of AP and VC are related. Participants (N = 26) explored car front images (M = 50) while their eye movements were recorded. Following image exposure (10 sec), its VC and AP were rated. Fixation count was found to positively correlate with the subjective VC and its objective proxy, JPEG compression size, suggesting that this eye-movement parameter can be considered an objective behavioural measure of VC. AP, in comparison, positively correlated with average dwelling time. Subjective measures of AP and VC were related too, following an inverted U-shape function best-fit by a quadratic equation. In addition, AP was found to be modulated by car prestige. Our findings reveal a close relationship between subjective and objective measures of complexity and aesthetic appraisal interpreted within a prototype-based theory framework.
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1 Introduction
The necessity to travel made a car an essential feature in the lives of many. Importantly, many car owners choose their vehicles not solely as a function of performance, but also for the car’s perceived aesthetic value, as attested by numerous magazines dedicated to sports cars and car tuning events. Past studies have indicated a variety of attributes that affect aesthetic judgement depending on the class of objects, which calls for further investigation (Nieminen, Istók, Brattico, Tervaniemi, & Huotilainen, 2011; Teil, 2001; Vartanian et al., 2015; Yadav, Jain, Shukla, Avikal, & Mishra, 2013).
It has been suggested that aesthetic appraisal is related to the processing of visual memory prototypes (Winkielman, Halberstadt, Fazendeiro, & Catty, 2006). The conjecture originated in and has received considerable support from studies on facial attractiveness, which demonstrated that an average face (prototype) elicits a more positive aesthetic judgement than a less prototypical one (Langlois & Roggman, 1990). The aesthetic bias, related to prototypicality, does not depend on exposure duration (Rhodes, Halberstadt, Jeffery, & Palermo, 2005).
Memory templates are considered to play a role not only in aesthetic pleasure, but also impact on perceived visual complexity (Forsythe, Mulhern, & Sawey, 2008; Palumbo, Ogden, Makin, & Bertamini, 2014). In particular, when searching for targets varying in complexity, visual memory chunks were found to reduce perceived visual complexity. For example, expert chess players, in spite of the vast amount of domain-specific information held in memory, are capable of detecting complex patterns in less time and with higher accuracy than club players (Chassy & Gobet, 2013). We therefore conjecture that aesthetic appraisal originates in matching a visual input to a corresponding memory template, the process presiding perceived complexity. A memory-based theory of aesthetic pleasure would integrate findings from various fields of research under the umbrella of a unified theoretical framework.
The relationship between complexity and aesthetic pleasure has been investigated for various objects, artworks, and in website design, yet the function has yielded conflicting results (Berlyne, 1971; Chassy, Kelly, Morris, & Guest, 2014; Hekkert & van Wieringen, 1990; Tinio & Leder, 2009; Tuch, Presslaber, Stocklin, Opwis, & Bargas-Avila, 2012). In his early influential study using polygons, Berlyne (1971) found that an inverted U-curve best describes the relationship between subjective estimates of visual complexity and aesthetic pleasure. This function has also been found to best describe the relationship between aesthetic pleasure and visual complexity in landscapes (e.g. Nasar, 2002). The fact that different types of stimuli, whether artificial or natural, generate the same relationship function prompts that the two variables are connected inherently manifesting a general visual system mechanism.
Further, visual complexity and aesthetic judgement have also been demonstrated to both be related to object prototypicality. In particular, for cubist paintings, both complexity and prototypicality were reported as determinants of aesthetic appraisal (Hekkert & van Wieringen 1990). Also for websites, Tuch et al. (2012) found that visual complexity influences aesthetic pleasure within short-time frames, suggesting that a website is assessed against a memory prototype. The general finding is that highly prototypical objects are received more positively (Etcoff 1999; Hekkert & Wieringen, 1990) and processed more fluently (Winkielman et al., 2006) than objects of low prototypicality. We therefore hypothesize that the degree to which an object is representative of its memory prototype is the determinant of the complexity ascertained by the perceiver, which, in turn, yields aesthetic appraisal of that object. Conversely, visual complexity and aesthetic pleasure are perceptual by-products of subjectively gauged object prototypicality.
In this regard, studies investigating eye movements are informative for assessing how memory guides perception. They can also provide an objective behavioural measure of complexity  the number of fixations exerted for extracting information from an image. Indeed, using an eye-tracker, Laeng, Bloem, D’Ascenzo, and Tommasi (2014) showed that retrieval of an object percept from visual memory is accompanied by eye dwelling on the sites of salient features of the mental image. Studies with chess players have also demonstrated that knowledge (memory templates) influences perceptual process, since it has been shown that experts require less eye fixations to construct an accurate internal representation of a position than novice players (Chassy & Gobet, 2013).
These findings are in line with the view that memory prototypes guide attention to the relevant sites of an image. As a corollary, more complex images are assumed to require a greater amount of visual processing, as reflected by eye-dwelling duration and/or number of fixations. Indeed, Wang Yang, Liu, Cao, and Ma (2014) found that fixation count is positively related to visual complexity when website complexity was high.
The present study aims at exploration of the relationship between subjective measures of visual complexity and aesthetic pleasure and possible manifestations of these in eye-movement parameters. As stimuli, car front images were employed since previous studies demonstrated that visual processing of car front images is similar to that of faces (Windhager et al., 2010, 2012). These studies, though, did not address cognitive mechanisms underlying perceived aesthetic pleasure or visual complexity of car front images.
We investigated two eye-movement parameters deemed to manifest mechanisms that bind aesthetic judgements of images to their memory prototypes. In particular, we predicted that the number of eye fixations will correlate with a subjective measure of visual complexity and, in addition, with the information in the stimulus measured objectively by compression file size. Visual complexity of the images was also expected to be related to their aesthetic pleasure, with the relationship function (either inverted, U-shape, linear, or any other) to be determined. Finally, in line with the observation that attractive stimuli capture attention, we hypothesized that greater aesthetic pleasure will also manifest itself as longer fixations (dwelling time) and, hence, lower number of image fixations.

2 Method
2.1 Participants
Participant sample included 13 males and 13 females, with age ranged from 18-33 years (M = 22.04, SD = 3.54). All participants were students at a university in North-West England and had normal or corrected-to-normal vision. Participants were recruited through opportunity sampling or received course credits in compensation for their participation. The exclusion criterion was either a formal art education or expertise in cars. Ethical approval was obtained from the Ethics Committee of the Department of Psychology, Liverpool Hope University.

2.2 Materials
Images of car fronts (M = 50) were selected to represent different car makes (for examples see Fig. 1; full list of the depicted cars can be found in Appendix 1). In our choice of car front images we pursued several criteria: maximizing the variety of shapes of medium-size cars while also displaying a representative sample of the cars currently in use, whether common or more sophisticated in design with regards to shape. Original images were downloaded from the internet in JPEG format. Since the images were downloaded, it was not possible for us to control for camera position. We have used JPEG compression as the complexity measure since we are in favour of its functioning as a spatial-frequency filter, akin to that in the visual system. The width of all car front images was normalised to avoid differences in ‘horizontal sway’ of eye movements. All were converted to greyscale using Adobe Photoshop CS6 and presented on a white background (see Appendix 2 for the full set of car images). Image resolution was modified to 539 x 369 pixels. Each car front image was centred within a grid of approximately 360 pixel width (17.37° horizontal visual angle); the image height varied depending on the car type (maximum 294 pixels). 

Since the amount of information in a given stimulus is proportional to the amount of grey in each pixel, and car front images were normalized to a specific size, the size of the file reflected the amount of information required to encode the stimulus. The size of a JPEG compression file was used as a proxy of the objective measure of visual complexity since it has been shown to be a good predictor of subjective ratings of visual complexity for several types of complex visual stimuli, such as electronic marine charts, radar images, and colour aerial photographs (Donderi, 2006a) or Chinese hyeroglyphs and outline drawings of well-known objects (Chikhman, Bondarko, Danilova, Goluzina, & Shelepin, 2012).


2.3 Apparatus
The experiment was carried out on a Dell Optiplex 745 computer, running Windows XP Sp2. Stimuli were presented at 85 Hz on a 19” Dell Trition CRT monitor, 36.5 cm x 28 cm. Eye movements were recorded using an ‘EyeLink 1000’ eye-tracker (SR Research), sampling data at 1000 Hz. The adjustable head support (SR Research) was positioned 56 cm away from the monitor.

2.4 Procedure
The experiment started with the instruction to the participant, whereby s/he was requested to visually inspect and rate car front images on two subjective scales – visual complexity (VC) and aesthetic pleasure (AP), or attractiveness. An instruction screen also provided explanation of both concepts.
The VC 9-point Likert scale was unipolar and anchored at 1 (‘Simple’) and 9 (‘Complex’). The AP 9-point Likert scale was bipolar, with anchors at -4 (‘Ugly’) and +4 (‘Beautiful’). Participants’ responses were input by clicking on the chosen number on a keyboard. The response format of the VC and AP scales employed here was derived from our previous study that investigated the relationship between visual complexity and aesthetics in websites. These scales have proven sensitive to variation in perceived complexity and aesthetic pleasure in that they revealed a correlation between these two attributes.
Before starting the experiment proper, the participant’s chin and forehead were situated comfortably in the head support, so that his/her left eye was aligned with the viewing field of the eye-tracker camera; the pupil position was calibrated using the eye-tracker default 9-point grid.
The experiment was carried out in a room with an ambient artificial light and consisted of 50 trials, with the individual car front images presented in pseudorandom order. At the commencement of a trial, a fixation point appeared at the centre of the display screen. Once the participant had focused on the fixation point and the left eye had been tracked, a car front image was exposed for 10 seconds. Following the image exposure, the VC rating scale appeared; once a number had been input, the AP rating scale appeared until a number was input. There was no time constraint to the response.

2.5 Data analysis
Four measures were obtained for each car front image: subjective ratings of visual complexity and of aesthetic pleasure, eye-movement fixation count, and average dwelling time. Data was averaged across all images and participants. Due to data collection artefacts, on 33 trials an accumulated dwelling time was greater than the stimulus exposure (10 sec). These trials accounted for 2.5 % of total data and were excluded from further analysis. Regression analysis, curve fitting and Pearson’s correlations were computed using SPSS 21.


3 Results
3.1 Eye-movement correlates of image attributes
Consensus among observers was very high: For aesthetic pleasure, intra-class correlation coefficient was ICC = .94 and for visual complexity ICC = .92. As predicted, fixation count (M = 27.50, SD = 1.61) positively correlated with the size of the compression file (M = 4.64, SD = 1.01), r = .46, p < .01, indicating that fixation count is a valid behavioural objective measure of visual complexity.
Fixation count also positively correlated with subjective ratings of visual complexity, r = .45, p < .01, implying that the greater the amount of information extracted by a perceiver while inspecting an object, the more subjectively complex the object is (for an example see Figure 1, left). Compression did not correlate significantly with subjective ratings of visual complexity (r = .22, p = .12).
[image: ]
[bookmark: _GoBack]Figure 1. Examples of eye-movement records: (left) An illustration of eye fixations (whose count positively correlates with objective and subjective measures of visual complexity); (right) An illustration of an eye-tracking heatmap, reflecting dwelling time (the parameter positively correlated with aesthetic pleasure).

Also, in accord with our prediction, average dwelling time (M = 8761.66 ms, SD = 124.29 ms) positively correlated with ratings of aesthetic pleasure (M = .12, SD = 1.28), r = .304, p < .05, implying that a more attractive image prompts the observer to inspect its informative elements for a longer period than a less attractive one (for an example see Figure 1, right).

3.2 A relationship between the subjective measures of visual complexity and aesthetic appraisal
We explored the function best describing the relationship between subjective visual complexity and aesthetic pleasure. The best fit was obtained using a quadratic equation: r² = .22, F(2,49) = 6.74, p < .01. Its exact parameters are as follows (rounded to three decimal positions):
a = 0.403v² + 4.071v  9.693								(1)
where a is rating of image aesthetic pleasure and v is rating of visual complexity. A derivative of equation (1), a = 0.806v + 4.071, indicates that for the present dataset, the greatest aesthetic pleasure is experienced when v = 5.05, i.e. at an intermediate level of subjective visual complexity. The relationship between the two variables is depicted in Figure 2.

[image: ]
Figure 2. Relationship between subjective ratings of visual complexity and aesthetic pleasure.

3.3 Aesthetic appraisal modulated by car prestige
Noteworthy, aesthetic pleasure ratings varied for images of certain car makes: as illustrated by Figure 3 (solid line), the highest ratings were elicited for Jaguar, BMW and Aston Martin. We assumed that prestige of the car make would affect its attractiveness. To test this ad hoc hypothesis, one-way analysis of variance was conducted on ratings of aesthetic pleasure for the car makes that in the stimulus set were represented by images of at least three models. An outcome confirmed that the car make plays a significant role in aesthetic appraisal of a car front image: F(6,31) = 2.91, p < .01, MSE = 1.04. Post hoc (LSD) tests revealed that the effect was due only to Opel, which differed from all other makes (but Seat). Interestingly, Opel is the only car brand not distributed in the UK (since its UK counterpart is branded Vauxhall) and, as such, apparently was not recognised by our participants, this indirectly supporting the notion of aesthetic pleasure being contingent on knowledge of the object.
[image: ]
Figure 3. Mean ratings of aesthetic pleasure elicited by images of various car makes (solid line; error bars indicate SDs) superimposed on mean ratings of prototypicality (orange bars), and prestige (green bars).
As an ad hoc test, an additional experiment was carried out to obtain subjective measures of prototypicality and prestige for each of the 50 stimuli. Twenty participants, matching the main sample in gender split (i.e. 10 females) and age (M = 24.24 years, SD = 5.75), were asked to rate prototypicality and prestige of the depicted cars on 9-point Likert scales. The protypicality scale was anchored by 0 (‘Not typical’) and 8 (‘Very typical’) while the prestige scale by 0 (‘No prestige’) and 8 (‘Most prestigious’). As expected, results indicated that both prototypicality [F(6,25) = 5.38, p < .01, MSE = 26.57] and Prestige [F(6,25) = 14.69, p < .01, MSE = 14.47] do vary as a function of the car make/model. Further, prototypicality and prestige are negatively correlated (r = .61, p < .01, r² = .37). The latter outcome suggests that perceived car prestige may be a derivative of deviation of its design from a ‘prototypical car’, the deviation that meets a perceiver’s need for stimulus’ cognitive enrichment (Graf & Landwehr, 2015). For exploring a relation between subjective ratings of prototypicality and prestige, on the one hand, and aesthetic pleasure, on the other, we carried out two post-hoc correlations. Car prestige (r = .63, p < .01) was found to be predictive of aesthetic pleasure but not prototypicality. However, this outcome, suggesting supremacy of car prestige over its image prototypicality, needs to be taken with caution since the data  was obtained from two different participant samples.

4 Discussion
The present study investigated eye-movement parameters of visual complexity and aesthetic pleasure using images of car fronts. The pattern of results has revealed that subjective visual complexity of an image can be predicted by the number of eye fixations. Further, the relationship between subjective visual complexity and aesthetic pleasure is characterised by an inverted U-curve best-fit by a quadratic equation. Our further main finding is the positive relation between dwelling time and subjective aesthetic pleasure. This relationship may be bidirectional, i.e. either certain characteristics of the image (e.g. visual saliency of elements) increase its attractiveness, triggering longer fixations, or, alternatively, longer dwelling times facilitate perceptual fluency, or ease-of-processing, resulting in greater aesthetic appraisal.
The perceptual fluency explanatory scheme seems plausible in light of findings that fluency is dependent on image prototypicality, segmentation, symmetry etc., and is positively related to aesthetic appraisal (Reber, Schwarz, & Winkielman, 2004). Additionally, perceptual fluency was also found to mediate the visual complexity–attractiveness relationship (Orth & Wirtz, 2014).
The present study showed that the inverted U-curve characterising the relationship between subjective judgement of visual complexity and aesthetic pleasure is valid also for images of car fronts. This result is in line with earlier findings for aesthetic pleasure of simple images, such as polygons (Berlyne, 1971), and complex images, such as cubistic paintings (Hekkert & van Wieringen, 1990). For the car front images employed here, the relationship between visual complexity and aesthetic pleasure is best described by a quadratic function. This function also enables specification of the range of the measure of subjective visual complexity that results in the highest image attractiveness.
Within the memory-based framework, the highest estimate of aesthetic pleasure corresponds to the degree of complexity of an image whose corresponding perceptual input is closest to its mental prototype. Thus, aesthetic appraisal also reflects the degree of visual complexity of the prototype. These results are in accord with the conjecture that aesthetic pleasure is derived from (its closeness to) a prototype (cf. Landwehr, Wentzel, & Herrmann, 2013). Being close to the prototype, the image would trigger the highest level of pleasure; conversely, the more image structure deviates from the prototype, the less pleasurable it is.
The finding that dwelling time correlates positively with aesthetic pleasure is consistent with a mental prototype-based approach to the understanding of aesthetic pleasure: A good image–prototype match attained at an initial image inspection enables at-a-glance grasping of sufficient information, making additional eye movements redundant. Consequently, positive aesthetic emotions triggered by the good image–prototype match cause the observer to dwell longer on the stimulus.
Recent neuroimaging studies indicated that the experience of aesthetic pleasure correlates with activity in areas of the orbitofrontal and prefrontal cortices underlying emotional processing (Avram et al., 2013; Jacobsen, Schubotz, Höfel, & v. Cramon, 2006). A meta-analysis of neuroimaging evidence has led to the conclusion that mechanisms underpinning aesthetic pleasure are related to evaluative emotions used for survival (Brown, Gao, Tisdelle, Eickhoff, & Liotti, 2011).
The notion that prototype stimuli are associated with positive emotions has been put forward to explain how, in chess players, a complex situation generates an immediate emotional response (cf. Chassy & Gobet, 2011). In the context of the present study, it is conceivable that with increasing visual expertise, specific prototype schemata develop corresponding to different types of cars (e.g. saloon vs. sports). Providing that this is indeed the case, each prototype would be associated with a certain aesthetic value bound to a varying level of complexity. If this assumption is correct, a car expert’s aesthetic appraisal would conflate aesthetic judgement of a car image per se with aesthetic value of the car type inherent in the corresponding prototype, along with prestige of the car make. In future research, this assumption can be tested experimentally by involving participants who are experts in certain types/makes of cars.
When interpreting the present findings, a few limitations are to be taken into consideration. Visual complexity is a concept that has been defined in more than one way, and it is debated as to which definition is optimal (Donderi, 2006b). For example, research on chess expertise has operationalised visual complexity as the number of squares occupied within a target pattern (Chassy & Gobet, 2013). This measure leans onto previous findings that, compared to novices, chess experts capture more information about a pattern at each eye fixation (De Groot & Gobet, 1996). Yet, in chess the space is structured around squares. In comparison, car front images employed in the present study do not exhibit formal space structuring. We propose that future research uses an objective measure of visual complexity to quantify information in an image, regardless of perceptual organisation inherent in the stimuli. However, this should not be the sole measure related to subjective measures of complexity and aesthetic appraisal. The present study used JPEG compression size as an objective measure of complexity. Being aware of a debate on suitability of this measure, we used it as a proxy to demonstrate that subjective complexity correlates with certain physical features (spatial filtering) of an image (cf. Chichman et al., 2012). The JPEG technique, although a ‘‘lossy’’ compression, was also found to work well for images with limited colourisation (Forsythe et al., 2008).
The use of JPEG does not preclude that other objective measure(s) of visual complexity can be used, e.g. the GIF ratio (Forsythe et al., 2008; Palumbo et al., 2014) or statistical image properties (Braun, Amirshahi, Denzler, & Redies, 2013), and probably other could be developed for different classes of images in future research to improve our understanding of the relationship between complexity and aesthetic pleasure.
Another limitation stems from the normalisation of images. The choice of normalising all car front images with regards to the horizontal dimension has apparently precluded normalising the image vertical dimension. The horizontal-to-vertical ratio of car fronts varies among the makes/models, which, as suggested by the reviewer, might in a way have modulated estimates of aesthetic pleasure of individual images.
Further, in future studies it would be beneficial to place the fixation cross outside of the stimulus, as suggested by the reviewer, to control how the participant engages with the stimulus at its onset.
Finally, the sample size might at first sight limit the potential generalisation of findings of the present study. Our sample size (N = 26) is though not unusual in eye-tracking studies (e.g. N=6 in Perron & Roy-Charland, 2013). Note also that in other eye-tracking studies where more participants were tested, the number of images was significantly lower than M = 50 used here (e.g. 54 subjects and 18 scenes in Dorr, Martinez, Gegenfurtner, & Barth, 2010). Also, we do not rule out the possibility that university students of a given age, and in limited numbers, might have specific perception of cars; hence, we call for a replication of our findings in other cultures and by a different segment of the population.
To conclude, the present study has assessed the relationship between two subjective measures of perceived images, visual complexity and aesthetic pleasure, along with two behavioural, eye-movement objective measures, fixation count and dwelling time. We demonstrated that the relationship between visual complexity and aesthetic pleasure is plausibly accounted for by a memory-based explanation of aesthetic pleasure. Our account of the findings for the used stimuli is that long-term memory holds several car prototypes. These likely are organised by the car make and, in addition, are associated with subjective measures of prestige, which, serves as an emotional reference point for appraising aesthetic quality of the car. From this view, a BMW prototype, for example, would be expected to have a higher aesthetic value than a Seat; hence, a new BMW model would still be appraised aesthetically higher than a Seat model, even if the former had a greater deviation from the prototype.
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Appendix 1: List of the car makes and models whose images were used as stimuli.
Numbers correspond to those of images in Appendix 2.
	Image No.
	Car make
	Car model
	Production

	1
	Austin
	Healey Sprite
	1958

	2
	Citroen
	DS-19
	1955

	3
	Volkswagen
	Beetle
	1938

	4
	Ford
	Focus RS
	1998

	5
	Volkswagen
	New Beetle
	1997

	6
	Citroen
	2CV
	1948

	7
	BMW
	M6 Convertible
	2012

	8
	BMW
	ActiveHybrid S 5E
	2011

	9
	BMW
	X6 M
	2009

	10
	Bentley
	Mulsanne
	2010

	11
	Bentley
	Continental
	2003

	12
	Hummer
	h3t
	2008

	13
	Hummer
	h3t
	2008

	14
	Volkswagen
	Jetta Sedan 4-DR
	2005

	15
	Volkswagen
	High Up!
	2011

	16
	Volkswagen
	Golf Mk6
	2008

	17
	BMW
	i8
	2014

	18
	Opel
	Adam
	2012

	19
	Opel
	Corsa
	2006

	20
	Seat
	Leon
	2012

	21
	Seat
	Toledo
	2011

	22
	Seat
	Altea
	2004

	23
	Seat
	MII
	2011

	24
	Saab
	9-4x
	2011

	25
	Opel
	Mokka
	2012

	26
	Opel
	Ampera
	2010

	27
	Chrysler
	Town & Country
	2010

	28
	Opel
	Agila
	2007

	29
	Ford
	Kuga 1.6 EcoBoost
	2012

	30
	Range Rover
	Evoque
	2011

	31
	Shelby
	GT500
	1965

	32
	Range Rover
	Defender
	1983

	33
	Fiat
	Qubo Green
	2008

	34
	Fiat
	Ducato
	1981

	35
	Volvo
	S80 T6 EXEC A SR
	1998

	36
	Ford
	Mondeo MkIV
	2007

	37
	Ford
	Grand
	2010

	38
	Ford
	Focus
	2010

	39
	Ford
	Fiesta
	2013

	40
	Aston Martin
	Cygnet
	2011

	41
	Aston Martin
	Rapide
	2010

	42
	Aston Martin
	V8 Roadster
	2005

	43
	Aston Martin
	V12 Roadster
	2009

	44
	Mercedes
	B-class
	2005

	45
	Mercedes
	S-class
	1972

	46
	BMW
	M5 Performance Edition
	2011

	47
	Lexus
	IS-F
	2007

	48
	Jaguar
	C-X16 Concept
	2011

	49
	Jaguar
	XJ
	2009

	50
	Jaguar
	X-Type
	2001






Appendix 2: Greyscale car front images (N = 50) used as the stimuli.
[image: ]
26

image3.png
Aesthetic pleasure

a

[l

Aston Martin

BM

Ford

Jaguar
Car make

Seat

Volkswagen

Mean Prototypicality & Prestige





image4.png
®

®

&

3ipg.

2jpg.

Lipg.

1006

9jpg.

8jpg.

Tirg.

6P

1506

1406

130G

1206

1106

<

G

P 10096 wir6
JA

17jeg.

160G

e\ /3

Sipg.

£

2ijpg

26

30jeg.

2ijpg.

21jpg.

26jpg.

B

34jpg.

B

- .
S ——c

L3

32jpg

3lipg

40jpg.

ey

3Bjpg.

3ipg

36jpg.

45jpg.

44jpg.

43jpg.

42jpg

4ljpg

49.pg.

48.jpg.

41.jpg

46.pg.




image1.png
1519.53 ms





image2.png
00,0’

3
.
R

< m o o
2ans

o < a o

aRYIsay

Visual complexity





