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Abstract The increased interest in High Dynamic

Range (HDR) video over existing Low Dynamic Range

(LDR) video during the last decade or so was primarily

due to its inherent capability to capture, store and dis-

play the full range of real-world lighting visible to the

human eye with increased precision. This has led to an

inherent assumption that HDR video would be prefer-

able by the end-user over LDR video due to the more

immersive and realistic visual experience provided by

HDR. This assumption has led to a considerable body of

research into efficient capture, processing, storage and

display of HDR video. Although, this is beneficial for

scientific research and industrial purposes, very little

research has been conducted in order to test the verac-

ity of this assumption. In this paper, we conduct two

subjective studies by means of a ranking and a rating
based experiment where 60 participants in total, 30 in

each experiment, were tasked to rank and rate several

reference HDR video scenes along with three mapped

LDR versions of each scene on an HDR display, in order

of their viewing preference. Results suggest that given

the option, end-users prefer the HDR representation of

the scene over its LDR counterpart.
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1 Introduction

High Dynamic Range (HDR) video is able to capture,

process, store and display the full range of real-world

lighting conditions visible to the human visual system

(HVS) [2]. This, when compared to a fraction of the dy-

namic range displayed by existing Low Dynamic Range

(LDR) video promises to provide a more immersive and

realistic viewing experience. Based on this assumption,

a large body of research has been conducted in order

to process and deliver HDR data by means of tone-

mapping and compression techniques. Although, this

assumption is true for most of the scientific and in-

dustrial applications since HDR data provides higher

precision than existing 8-bit LDR data, very little has

been done to test the veracity of this assumption from

an end-users’ perspective.

In this paper, we investigate whether HDR video is

preferred over LDR video, purely from a viewer’s per-

spective. To that end, we selected six HDR scenes, used

three separate HDR to LDR mapping techniques such

that each represents a different class of mapping tech-

nique, in order to create three LDR versions of each

scene. The resultant videos were displayed on an HDR

screen where the reference HDR representation is ab-

solute luminance graded from 10−4 to 4000 cd/m2 and

the corresponding LDR versions are graded from 10−4

to 350 cd/m2. This is done in order to simulate the dis-

play capabilities of the HDR display and typical high-

end LDR displays respectively. Subsequently, we con-

ducted two subjective studies by means of a ranking
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Fig. 1: An overview of the overall work flow

and a rating based experiment, in order to verify the

viewing preference of end-users.

The primary contributions of this work are:

1. An indication by means of psychophyics experi-

ments that HDR is significantly preferred from map-

ping methods.

2. Results indicate that the ranking and rating exper-

iments provide similar outcomes which exhibits the

preference of HDR over the LDR versions.

2 Related work

During the past decade or so, a considerably large

body of research has been conducted on tone map-

ping techniques to map static HDR images and video

sequences to their corresponding LDR versions in or-

der to store and display them using legacy image/video

infrastructure. The tone-mapping operators (TMOs),

proposed to date, can broadly be classified as global

or local TMOs. In addition, they can also be classi-

fied as non-temporally coherent TMOs or temporally

coherent TMOs suitable for video tone-mapping appli-
cations. Furthermore, the availability of a multitude of

TMOs has in turn led to the considerable body of re-

search conducted in order to evaluate the TMOs, most

of which were conducted by means of subjective exper-

iments in controlled environments using a number of

evaluation techniques such as rating, ranking and pair-

wise comparison.

Drago et al. (2002) [6] was one of the first to con-

duct a subjective evaluation of TMOs wherein four dif-

ferent HDR scenes were tone-mapped using seven dif-

ferent TMOs and were evaluated by 11 participants by

means of a pairwise comparison technique without the

HDR reference. Ledda et al. (2005) [17] conducted the

first TMO evaluation using an HDR reference. 18 par-

ticipants evaluated six different TMOs applied to 23

images using pair of LDR displays along with the HDR

display. Several other TMO evaluations, along similar

lines have been conducted such as the ones conducted

Kuang et al. [16], C̆adik et al. [3], etc. More recently,

Eilertsen et al. [9] conducted a subjective evaluation

where veral temporally coherent TMOs were evalu-

ated by means of a pairwise comparison technique. Re-

sults demonstrated that several TMOs introduced video

artefacts such as flickering, ghosting and redundant sat-

uration. Furthermore, it suggests that relatively less

complex global TMOs can outperform complex local

TMOs for video application. The work is of particular

interest to us since it evaluates several TMOs for video

applications out which one of the temporally coherent

TMOs, proposed by Mantiuk et al. [18] has been used in

this work. Furthermore, several other TMO evaluations

have been conducted by Narwaria et al. [21], Urbano et

al. [26] and Melo et al. [19]. However, it is to be noted

that the above mentioned TMO evaluations were con-

ducted with the basic assumption that although static

HDR images or HDR video sequences are preferred over

a tone-mapped LDR version, they are not compatible

with legacy infrastructure. Therefore, the alternative is

to evaluate a plethora of TMOs to identify which TMOs

are capable of maximal scene reproduction.

The veracity of such an assumption was first tested

by Akyüz et al. [1] where the authors conducted a se-

ries of subjective experiments in order to determine the

best technique to display LDR images on state-of-the-

art HDR displays and to identify which stages of the

HDR pipeline are perceptually most critical. The first

experiment conducted as a part of this study used 10

different static HDR images and generated several LDR

versions of each. The HDR image was subsequently dis-

played on a Brightside DR-37-P [25] HDR display with

a peak luminance value of 3000 cd/m2 and the LDR

images were displayed on a commercially available Dell

UltraSharp 2007FP. Results suggest that although the

basic assumption that the HDR image representation

would be preferred over LDR holds, it might not neces-

sarily be the case since tone-mapped images have been

ranked second to the original HDR representation. Fur-

thermore, the study also determines that although tone-

mapped images preserve more details and visibility in

general, compared to a single exposure representation

of the scene, it might lead to visual unnaturalness in the

process as viewers are used to seeing over and under ex-

posed areas in single exposure images. This might lead
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to a result where tone-mapped images have no statisti-

cally significant difference with that of single exposures.

Although, the primary research question has been

answered in this work, the authors focused on static

HDR images only. Furthermore, several advanced per-

ceptually motivated TMOs have been proposed since.

Therefore, it is important to evaluate whether the find-

ings by Akyüz et al. [1] hold for HDR video sequences

given the the current scenario where several perceptual

TMOs are available. To the best of our knowledge no

such body of work exists for HDR video and a study in

order to test the veracity of the basic assumption was

the primary motivation of the work presented here.

3 HDR to LDR mapping techniques

Three HDR to LDR mapping techniques were chosen

for this work such that each represents a different class

of HDR to LDR mapping technique.

3.1 Display Adaptive Tone Mapping (mantiuk)

Mantiuk et al. (2008) [18] proposed a TMO where

the primary goal is to preserve the appearance of the

original HDR scene including contrast, sharpness and

colours by adjusting the image/video content with the

pre-notion of the ambient illumination and capabili-

ties of the target display. The authors show that such

a TMO can be defined as a non-linear optimisation

problem which can subsequently be simplified by re-

ducing the degrees of freedom of the optimised sys-

tem. The resultant was the introduction of a TMO with

adjustable parameters that employs a piecewise linear

tone-curve to map the HDR luminance to its corre-

sponding LDR luminance. Given a particular display

device’s characteristics, the TMO produces the least

distorted image in terms of visible contrast distortions

which when weighed by an HVS model accounts for lu-

minance masking, spatial contrast sensitivity and con-

trast masking.

The mapping technique employs image enhance-

ment techniques to enhance the contrast of the ref-

erence image by 15%. It uses a display model to ac-

count for the limitations of the target display and an

HVS model based on Daly’s contrast sensitivity func-

tion (CSF) [4] to derive a piecewise tone-curve which

maps the reference HDR luminance to a Just Notice-

able Difference (JND) space such that the visible dis-

tortions due to the luminance mapping are minimised.

Furthermore, the authors use the techniques introduced

by Schlick [23] in order to preserve the chroma infor-

mation. The proposed TMO also accounts for temporal

coherence when tone mapping an HDR video sequence.

Further details are available in [18].

The primary reason for choosing this HDR to LDR

mapping technique is because it endeavours to repro-

duce the reference HDR scene with minimal visible dis-

tortion and also accounts for temporal coherence (for

HDR video sequences), ambient lighting and target dis-

play. In our case the target display was set to lcd-bright

in order to exploit the capabilities of the SIM2 HDR dis-

play. Also, this TMO in particular performs very well

in comparison tests amongst other operators [19].

3.2 Optimal Exposure (optimal)

Debattista et al. (2015) [5] proposed a two-stream based

backward compatible HDR video compression algo-

rithm which uses an exposure extraction technique [13]

to create an 8-bit base stream. However, this exposure

extraction can also be used as an alternative to tone-

mapping HDR images or video frames wherein a sin-

gle exposure extracts the maximum possible luminance

information from the original HDR data that be can

fitted within the allowable bit-depth of legacy imaging

infrastructure which is typically 8 bits/pixel/channel.

The luminance information of the HDR data is cal-

culated by using the REC. 709 primaries along with the

dynamic range of the image/video frame. The number

of bins required to construct the histogram of the LDR

image is then calculated using Freedman-Diaconis rule

[12]. Subsequently, the largest contiguous area of the

histogram is then chosen to fit within the required bit
depth. This suffices to identify the optimal exposure

which endeavours to preserve the maximum luminance

information that can be extracted from the HDR image

in order to create an LDR image.

For HDR video applications, the exposure extrac-

tion takes place in dual-loop fashion where the optimal

exposure per frame is calculated into a array and the

filtered information is used to extract the data from

HDR frames on the second loop in order to create the

optimally extracted LDR frames. This, in turn helps to

preserve temporal coherence across successive frames of

the video. Further details are available in [5].

The primary motivation behind selecting this map-

ping technique is that it provides an alternative tech-

nique to extract the HDR luminance range into a single

optimally calculated exposure and maps the exposure

into an 8 bit LDR range analogous to an optimally me-

tered 8 bit/pixel/channel image from a camera under

varying lighting conditions.
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3.3 ICAM06 - Image Appearance Model (iCAM)

Kuang et al. (2007) [15] proposed a new image appear-

ance model, designated iCAM06, designed specifically

for HDR image rendering. Based on the iCAM frame-

work [20], the new model incorporates the spatial pro-

cessing models in the HVS for contrast enhancement

and photo-receptor light adaptation functions that en-

hance local details in highlights and shadows.

The original HDR image is first converted to the

CIE-XYZ colour space and subsequently decomposed

into a base and a detail layer wherein the base layer

is obtained using an edge-preserving bilateral filter [7]

and the detail layer is obtained by subtracting the base

layer from the original image.

The base layer first undergoes chromatic adapta-

tion which is achieved by converting the CIE-XYZ im-

age to a spectrally sharpened RGB image using the

MCAT02 transformation matrix [20]. The incomplete

adaptation factor is computed as a function of adapta-

tion luminance and the surround factor. Subsequently,

the spectrally sharpened RGB image is converted from

the CAT02 space to the Hunt-Pointer-Estevez funda-

mentals which is where the resultant RGB signal un-

dergoes a non-linear tone compression using a non-

linear response function for both rods and cones de-

rived from the Hunt Model [11]. The tone-compressed

RGB image is then converted to the perceptually uni-

form colour opponent space IPT [8], which is desired

for image attribute adjustments without affecting other

attributes. To preserve the naturalness of the rendered

tone-compressed image, the detail layer is enhanced to

predict the Stevens effect and the P & T channels of

the base layer is enhanced to predict the Hunt effect

[11]. Finally, the enhanced base and detail layers are

combined to produce an enhanced perceptually uniform

output image. This is displayed on the target device by

converting the IPT image to an RGB signal followed by

an inverse chromatic adaptation.

The primary reason for choosing this tone compres-

sion algorithm is that it provides an HVS based alter-

native technique to the multitude of available TMOs

and yet at the same time predicts and preserves the

colourfulness of the original scene.

4 Overview of the psychophysical studies

In this section, we provide a brief overview of the work

flow required to prepare the materials common to both

the ranking and rating based experiments. A visual de-

scription of the overall work flow is given in Figure 1.

Also, a brief description of the scenes used for both the

experiments are given in Table 1.

4.1 Motivation

The three most commonly used techniques to conduct

a subjective study are by means of ranking, rating and

pairwise comparison. In this work, we have conducted

two such studies by means of a ranking and a rat-

ing based experiment. The primary motivations behind

choosing the techniques are; a) in order to investigate

whether the assumed preference of HDR over LDR hold

when using two different experiment designs (for addi-

tional verification) with mutually exclusive groups of

participants and b) both rating and ranking can be rel-

atively straightforward to conduct and are of a shorter

duration than a full pairwise comparison.

4.2 Preparation of materials

We outline the common procedure involved in order

to prepare the HDR video content used for both the

experiments. Six HDR video scenes (HDRVs), com-

prising of 150 frames each, were chosen such that

the selected HDRVs represent a wide variety of pro-

duction techniques and a large variation in dynamic

range. All scenes used in this work have a resolution

of 1920 × 1080 and were graded (in absolute luminance

terms) such that the pixel values are in the range of

10−4 to 4000 cd/m2. Subsequently, using the HDR to

LDR mapping techniques described earlier, three corre-

sponding LDR video sequences (LDRVs) were created

for each of six scenes. The output HDRVs and LDRVs

(6 HDRVs + 18 LDRVs = 24 in total) produced were in

.hdr format and in linear RGB colour space. This was

necessary since both the HDRVs and LDRVs were sub-

sequently converted to a SIM2 [24] HDR display suit-

able mode.

Since, both the HDRVs and LDRVs were being dis-

played on the HDR display, the luminance rating of

the HDRV and LDRV frames were verified using the

SpectroDuo PR-680 photo-spectrometer [22] and it was

ensured that the maximum luminance rating of the

HDRVs were within 4000 cd/m2 while the luminance

rating of the LDRVs were within 350 cd/m2.

4.3 Footage

Table 1 provides a brief description of each scene along

with a tone mapped frame, overall dynamic range and

production technique.
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Thumbnail Name Resolution Dynamic
Range
(stops)

Production
Technique

Description

Fireplace 1920× 1080 21.23 Arri Alexa

An outdoor winter-night scene with a bright
bonfire in the foreground. Scene post pro-
cessed.

Welding 1920× 1080 20.54 Spheron VR
An indoor scene of a gas welding machine
producing intermittent sparks of very high
luminance.

CGRoom 1920× 1080 19.29 Rendered

An artificially rendered scene of the dark
basement with an overhead lamp swinging
as barrels fall from an overhead shelf.

Jaguar 1920× 1080 25.30 Canon EOS
1Ds Mark II

An side profile indoor shot of a Jaguar E-
Type. Bright lights are placed in the room
to artificially expanding the scene dynamic
range.

Seine 1920× 1080 20.54 Arri Alexa

Night outdoor scene of the river Seine in
Paris with a brightly lit ferry producing the
high luminance region of the scene. Scene
post-processed

Tears of Steel 1920× 1080 20.35 N.A.
A clip extracted from the short film pro-
duced as a part of the Open Movie project
by Blender Foundation.

Table 1: Overview of the scenes used for the rating based psychophysical experiment

4.4 Materials

Software resources used for both the ranking and the

rating based experiment included the 24 video se-

quences. Hardware resources included a 47” SIM2 HDR

display with a 1920 × 1080 native resolution, a peak lu-

minance of 4000 cd/m2 and a contrast ratio of > 106 : 1

[24]. The LDR display used in the experiments was an

Alienware 23” IPS display, also with a 1920 × 1080 reso-

lution, a peak luminance of 350 cd/m2 and a maximum

contrast ratio of 8 × 105 : 1.

5 Experiment 1: Ranking

In this section, we provide a brief overview of the rank-

ing based subjective experiment which includes a brief

discussion about the design of the experiment, materi-

als used, environment of experiment set-up, participant

recruitment and the procedure followed in order to con-

duct the experiment.

5.1 Design

The motivation of this experiment was to rank and

identify the order of viewing preference of each ver-

sion (HDR/LDR), across the selected scenes. Based on

their judgment of the displayed video quality (overall

contrast, brightness, clarity and sharpness), the par-

ticipants were tasked to rank four versions, which in-

cluded the hidden reference, for each of the selected

scenes, one at a time. For each sequence they had to

view HDRVs/LDRVs at least once. The sequences per

scene belonging to each of four versions were randomly

presented in order to avoid bias. While ranking the

scenes, participants were allowed to view the sequences

as many times as required.

The independent variables in this experiment were

the selected scenes and the four versions of each scene.

The dependent variable in this experiment were the

ranks assigned to the four versions for the selected

scenes. A within-participants design was employed such

that every participant viewed all the scenes.

5.2 Materials

For the purpose of the ranking experiment only five

scenes were used as one scene was reserved as a demo

scene, results of which, would further be discarded from

the final ranking results. Also, a custom graphical user

interface (GUI), as shown in Figure 2, was specifically

built such that it presents four thumbnails each linked

to either an HDRV (hidden reference) or an LDRV on

the left side of the screen. Each thumbnail, when double-

clicked plays the linked HDRV/LDRV. Participants are

tasked to view each of the videos and drag the corre-
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Fig. 2: Custom GUI used for the ranking experiment

sponding thumbnail to the right side of the screen in

order of their viewing preference. The instructions for

carrying out the experiment are clearly described in the

text box in the middle.

5.3 Participants

A total of 30 participants with an age range 25-50 years

and from various academic and corporate backgrounds

took part in this experiment. All participants had nor-

mal or corrected to normal vision.

5.4 Environment

Fig. 3: Schematic diagram of the ranking experiment setup

Following ITU-R recommendations [14], the experi-

ments were conducted in a room with minimal ambient

lighting, below 25 lux, which is within the recommended

luminance levels for a typical dark environment [10].

The distance between the HDR display and the par-

ticipant was set to approximately 3.2 times the height

of the HDR display; at a distance of ≈ 189cm with an

LCD monitor placed at an angle of 45◦ (see Figure 3).

In order to minimise glaring, the brightness and con-

trast of the LCD monitor was reduced to 25%.

5.5 Procedure

The participants were first introduced to the objectives

of the experiment which was to judge the overall quality

of a video footage (HDRV/LDRV). Along with the ver-

bal introduction, the participants were given a consent

form and an information leaflet. Initially, the partici-

pants were given a demonstration of the experiment us-

ing the demo sequence, the results of which were subse-

quently discarded from the main results. Upon comple-

tion of the demonstration, the participants were asked

to proceed with ranking the remaining scenes. Based

on their judgement of the displayed video quality, the

participants positioned the corresponding thumbnails

(labeled [A-D]) to any of the blank positions (labeled

[1-4]) by means of the GUI.

6 Experiment 2: Rating

This section provides a brief overview of the rating

based subjective experiment which includes a brief

overview of the design of the experiment, materials

used, experiment set up, participant recruitment and

the procedure followed respectively.

6.1 Design

The independent variables are the six scenes and four

versions of each scene. The dependent variable in this

case are the scores on a scale of [0-10] given to each

of the video sequences by the participants. The partic-

ipants were tasked to rate four versions, for each of the

selected scenes. A within-participants design was used

and all the participants viewed all possible combina-

tions of scenes and versions. In order to facilitate the

experiment, participants were presented the stimuli in

groups of five to eight participants at a time.

6.2 Materials

For the purpose of the rating experiment, interactive

batch files were created for each group of the partici-

pants (see section 6.3) such that the total 24 videos are

ordered in a pseudo-random manner to be played se-

quentially for each group of participants. Furthermore,

due to the creation of individual batch files for each

group of participants, it was ensured that the ordering

of videos for each batch file are also randomised.



A Study on User Preference of High Dynamic Range over Low Dynamic Range Video 7

6.3 Participants

A total of 30 participants were divided into five groups

(see Table 2), with an age range 20-40 years and from

various academic backgrounds took part in the rating

experiment. All participants had normal or corrected

to normal vision.

Group number Number of participants
1 8
2 6
3 6
4 5
5 5

Table 2: Detailed breakup of the five groups

6.4 Environment

SIM2 HDR display

Distance = 189 cm

LCD monitor 

Ambient luminance ≈ 50 lux

Score sheet

Fig. 4: Schematic diagram of the rating experiment setup

Unlike, the ranking experiment, the rating exper-

iment was conducted in a marginally brighter room.

The ambient lighting in the room was below 50 lux,

within the recommended luminance levels for a typical

dark-dim environment [10]. Also, unlike the ranking ex-

periment, where the participant controlled the ranking

GUI, the conductor of the experiment controlled the in-

teractive batch files for this experiment. Also, the LCD

monitor was turned away from the participants during

the experiment. A visual description of the rating envi-

ronment setup is given in Figure 4.

6.5 Procedure

The participants were first introduced to the objectives

of the experiment and gave their consent for participat-

ing. Unlike, the ranking experiment, all 6 HDR scenes

were used in the rating experiment. The participants

were tasked to rate the 24 video sequences (played in-

dividually) in order of their viewing preference on a

scale of [0-10]. However, the participants were also in-

structed to look for artefacts such as colour shift (com-

mon to tone-mapping techniques), flickering (common

to non-temporally coherent tone-mapping/compression

techniques). The rating was performed on a hard copy

score sheet which were later digitised for further anal-

ysis.

7 Results

In this section, we present an overview of the results

obtained from the ranking and the rating based exper-

iments and analyse the same.

7.1 Ranking results

Let the Null Hypothesis H0 be that there are so sig-

nificant differences between the reference HDR content

and its corresponding LDR versions. The alternate hy-

pothesis H1 states that there are significant differences

between the HDR and LDR versions. The statistical

level for analysing the obtained results is assumed to

be 0.05 and the sample size (total number of partic-

ipants) was 30. Furthermore, if H1 is true, then the

Kendall’s coefficient of concordance W (the degree of

mutual agreement amongst participants) can be deter-

mined as:

W =
2Σ(
N
2

)(
t
2

) − 1 where Σ =
∑
i6=j

(
αij

2

)
. (1)

The significance ofW can be analysed using chi-squared

statistics such that:

χ2 =
t(t− 1)(1 +W (N − 1))

2
. (2)

χ2 is asymptotically distributed with t(t−1)
2 degrees of

freedom, where t = 4, represents the number of opera-

tors (HDR + 3 LDR) and N = 30, represents the num-

ber of participants. A significance between scores sug-

gest that the perceived image quality of two operators,

when compared with each other are different although

no conclusions can be drawn for cases of similarity.

The data obtained from the ranking experiment

needs to be tested for homogeneity and any outliers

must be removed before further analysis can be per-

formed. To that extent, the data obtained from the

ranking experiment is folded across all scenes in or-

der to obtain a grand average. We tested for outliers

by means of a histogram plot and stem-and-leaf display

method. The outliers are then identified using a box-

and-whisker plot and are subsequently removed from

the raw data. This ensures that the grand average has

normally distributed data points.

Following the above mentioned technique, three out-

liers were identified in the raw ranking data which were
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subsequently removed, thus reducing the sample size to

27. The resultant data was further analysed using sta-

tistical non-parametric tests such as Kendall’s of con-

cordance for K-related samples.

The overall ranking scores demonstrate a signifi-

cance of p < 0.05. Therefore, H0 is rejected and H1 is

accepted. This means that the ranking results averaged

over the sample size of 27 exhibit significant differences

between the four operators (versions) for each of the five

scenes as well as the grand average of the five scenes.

Before the result of the full pairwise comparison on the

four operators (on the grand average) is presented, we

present the mean ranking scores assigned to each oper-

ator per sequence as well as the derived average scores

(folded across five scenes) along with their variation de-

noted by 95% confidence intervals in Figure 5.

Next, we present the result of the full-pairwise com-

parison on the grand average data in Table 3 which

demonstrates significant differences between the opera-

tors. However, operators within the same group exhibit

no statistically significant differences with each other.

7.2 Rating results

Analogous to the process mentioned in Section 7.1, the

combined results obtained from the rating based psy-

chophysical experiment was folded across the six scenes

and the grand average was tested for outliers. Based on

the box-and-whisker plot, two outliers were identified

and removed from the raw data set thus reducing the

sample size to 28. Using the resultant data, we present

the mean rating scores for each of the four operators per

sequence and for the derived grand average in Figure 6.

Subsequently, the Null Hypothesis H0 was tested

using the one-way repeated measures Analysis of Vari-

ance (ANOVA). The results of the ANOVA indicate a

statistically significant difference between the four op-

erators. As the resultant data fails Mauchly’s sphericity

test, p < 0.01, the Greenhouse-Gaussier post-hoc cor-

rection was applied, F(1.588, 81) = 10.073, p < 0.05,

η = 0.272 which also indicates significant difference be-

tween the four operators. Follow up pairwise compar-

isons, on the grand average indicate, the groups into

which the operators can be assigned and the Kendall’s

coefficient of concordance which denote the degree of

agreement amongst the participants as shown in Table

4.

8 Discussion

The results from both experiments are overall fairly

similar. They indicate a preference for HDR and less

of a preference for the LDR mapping methods. There

is a distinction between the preference of the mapping

methods however, although, for the most part no sig-

nificant difference between the mapping methods was

encountered apart from the icam being preferred in the

rating experiment.

The mean ranks with 95% confidence interval error

bars for each operator as shown in Figure 5 clearly ex-

hibit a significant difference between the reference HDR

and the three LDR versions for each of the five scenes

as well as the grand average. However, the difference in-

between the LDR versions are less significant. Analysis

of the ranking scores, averaged across the five scenes

also exhibit the same characteristics wherein the refer-

ence HDR video exhibit statistically significant differ-

ence with that of the LDR versions mantiuk, icam and

optimal as shown in Table 4. However, there are no

statistically significant differences in-between the three

LDR versions. Furthermore, it is to be noted that the

Kendall’s coefficient of concordance for the grand av-

erage ranks, as shown in Table 3 exhibit a low concor-

dance value which also indicates a degree of ambiva-

lence amongst the participants.

Similarly, the mean rating scores as shown in Fig-

ure 6 exhibit a significant difference between the refer-

ence HDR and the corresponding three LDR versions

for each of the six scenes as well as the grand aver-

age. Furthermore, the results of the pairwise compari-

son from the repeated measures ANOVA demonstrate

that the reference HDR is significantly different than

icam which in itself exhibit statistically significant dif-

ference with mantiuk and optimal.

Although the results presented in this work involves

HDR video sequences, they bear similarity with the

findings of the previous study by Akyuz et al. [1] which

used static HDR and tone-mapped images. Both stud-

ies demonstrate a statistically significant difference be-

tween the reference HDR images/videos and the cor-

responding tone-mapped versions of the same. Even

though many advanced tone-mapping techniques have

been proposed since the previous work which endeav-

ours to replicate the overall scene contrast to a higher

degree than previous TMOs, some of which has been

used in this work, there is evidence that given the cor-

rect viewing conditions and properly prepared materi-

als, HDR video supersedes LDR video. However, there

are limitations of this study. Only six HDR scenes were

used in this work out of which five were used for the

ranking based experiments. Results might vary if the

number of scenes and HDR to LDR mapping techniques

are increased. Furthermore, the viewers were presented

with independent visual stimuli which are not a part of
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Fig. 5: Overall ranking scores - per sequence (averaged over 27 participants) and averaged ranks across five scenes(lower is
better)

Table 3: Mean ranks with Kendall W, averaged across five scenes and 27 participants (lower is better)

Fig. 6: Overall rating scores - per sequence (averaged over 28 participants) and average scores across all six scenes and 28
participants (higher is better)

Table 4: Mean rating scores with Kendall W, averaged across 6 scenes and 28 participants (higher is better)

any contextual narrative upon which the results might

also vary.

9 Conclusion

In this work, we asked a fundamental question as to

whether HDR video is indeed preferred over legacy LDR

video, purely from the viewers perspective. The techni-

cal advantages of HDR video over LDR video and the

multitude of TMOs, some of which reproduce a more

artistic representation of the original scene were not

considered in this work. Therefore, we used three HDR

to LDR mapping techniques such that they are able

to reproduce the original reference to the extent possi-

ble and conducted two subjective experiments with 60

participants in total, 30 in each group (mutually ex-

clusive), both of which demonstrate that there exists

a statistically significant difference between the HDR

(more realistic) representation of a scene and its LDR

counterparts where the former is preferred by the end-

users.



10 Ratnajit Mukherjee et al.

10 Acknowledgements

We would like to thank Technicolor SA for the “Seine”

footage and all the participants of the experiments. This

work is funded by EPSRC EP/K014056/1 with Jaguar

Land Rover: “PSi Theme 7: Visualisation and Virtual

Experience”. Chalmers and Debattista are Royal Soci-

ety Industrial Fellows, for whose support we are most

grateful.

References
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