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ABSTRACT

In the era of digital imaging, the art of photography has undergone profound changes, in which the
calculation method of temporal art and symbolic space has become the key to understanding this art form.
This paper analyzes the temporal form of photographic art and designs the symbolic space in photographic
art, using digital photography technology based on drone remote sensing combined with collage
photography technology. And through a variety of calculation methods, the time consciousness and
symbolic space of the creative works are quantitatively embodied. The resolution of the photographic
works obtained by scanning drone photography and surround photography is 9.448 and 9.966mm
respectively, and the error in plane and height is low. The use of collage technology to express different
emotions is demonstrated by the audience's recognition score of more than 4. Digital technology embodies
the time consciousness and symbolic space of photography, “storytelling”, “composition and perspective”,
“light and color”, Wlth an average increase of 16. 9%, 20.36%, and 13.06% respectlvely The regression
results show that “Image capture and processing”, “post-processing”, “high resolution and color
reproduction”, “autofocus”, “Digital Signal Processing” can all contribute to the time-conscious and
symbolic spatial embodiment of photographic art at the 0.001 level.

Keywords: Digital Imaging, Photographic Art, UAV Remote Sensing, Collage Photography Technology

1. Introduction

Space and time, as the basic forms of human life, have long been recognized as inseparable elements. The
ancient Chinese term “universe” refers to the place of human existence by the juxtaposition of yu and zu.
Kant, when discussing time and space, also regarded both as innate forms of human intuition. In the study
of physics, Newton first put forward the concept of absolute time and absolute space, and Einstein's theory
of relativity places time and space in a four-dimensional spatial and temporal system, which changes
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accordingly with the movement of matter [ 1-37]. In the creation of photographic art, photographs as two-
dimensional flat images are often categorized as the category of spatial art, and some scholars have also
put forward the idea of “spatial turn” especially for Chinese contemporary photographic art. However, if
we put aside the various concepts and directly look at specific photographic works, we will find that in
specific photographs, the spatial elements and temporal expressions are inseparable and interconnected [ 4-
6].

First of all, space and time, as the core elements of photographic art, provide photographers with a broad
space for innovation. Through the in-depth exploration of space, photographers are able to use different
compositions, angles and depths of field to create rich and diverse picture effects, so that the audience can
teel the sense of space and three-dimensionality of the work [7-87]. At the same time, through the precise
control of time, the photographer solidifies the passage, change and stillness of time in the picture, thus
presenting a unique artistic effect. Secondly, the study of space and time helps photographers break through
the limitations of traditional photographic techniques to achieve more personalized and innovative
expression [9-107. Through the use of advanced photographic techniques and post-production means,
photographers can create works with unique perspectives and depth, so that the audience can obtain a new
visual experience in the appreciation process. Finally, the study of space and time can also promote the
integration of photographic art with other art forms. As a unique visual art, photography, through the
intermingling with other art forms such as painting and sculpture, draws on and absorbs the advantages
and characteristics of other art forms, thus enriching its own artistic expression techniques [ 11-137.

Throughout Western photography theories, the discussion of the temporality of photographic art
mostly focuses on its "instantaneousness", that is, capturing things of decisive significance, aiming at the
limitations of the academic community's understanding of the temporality of photographic art, in order to
expand the temporality of photographic art and improve the performance of photographic works in the
three dimensions of "past”, "present", and "tuture" [ 14-167.

Photography spatiality is defined as the state of things in a certain moment, through the instantaneous
framing of things in the form of permanent preservation, and produce artistic connotation [ 177]. The
viewer in the process of art work appreciation, is the interpretation of once under the moment of time and
space, in the contradiction of the inevitable connection, so photography is unable to remove the impact of
time on the overall environment, and through the spatiality of the photographic works to give a complete
definition. The relationship between photography and spatiality is mainly manifested in the spatiality of
time into the work, the use of spatiality will be the aesthetic expression of photographic works, spatiality
can be compressed photographic works [18-197. About time to works into is also a slightly limited
statement, its essence is in a certain degree of time under the integration of space within, such as time-
lapse photography in photographic works of art [207.

With the rapid development of society and the ever-changing technology, Chinese contemporary
photographic art has undergone profound changes in both form and connotation. Photographers are no
longer satistied with simply recording reality, but begin to pursue deeper artistic expression and
exploration of ideas. In this process, the study of space and time has become an important means for them
to explore the boundaries of art and enhance their artistic expression [21-227.

The purpose of this paper is to explore the expression of time consciousness and the construction of
symbolic space in photographic art in the era of digital imaging, and how both can be interpreted and
quantified through computational methods. This paper analyzes the transformation of photographic spatial
art in relation to digital technology, as well as the visual form of time consciousness in images. The
symbolic space of photographic art is constructed by designing the color and light environment of
photographic art with the help of drone remote sensing technology. At the same time, using the collage
photography technology in the spatio-temporal dimension, the emotional expression of the photographic
works in the spatio-temporal dimension is analyzed.
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2. Digital technology-based techniques for the application of photographic arts

2.1.  Mutual transformation of photographic space art and science and technology

Thanks to the intervention of augmented reality technology, everyone in life becomes a creator of
photographic space art. Thinking visually is not only viewing, but also a rapid cognitive process that is
very fast and tedious, and the resulting perceptual experience is the result of rational thinking. As people
in the pursuit of comfort in the process, each object has become a symbol of photographic space art, people
according to personal concepts, can design and build visible physical space art, at this time, photographic
space art is not only the person for the physical space art of the sensory perception, but also the rational
analysis of the space of the concept of consciousness, the person of the photographic space art of the
aesthetic experience is also with the previous formation of a great contrast from the passive aesthetics into
the active experience of aesthetics, so that the space art of the formation of aesthetic experience is the result
of rational thinking. Active experience of aesthetics, spatial art aesthetics tends to scientific and
technological images of intuitive experience. The mutual transformation process of photography space art
and science and technology is shown in Figure 1.
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Fig. 1. Photography space art and science and technology are transformed

2.2.  Applied technology of digital video art

1) Reproduction Deconstruction. The existence of image files is transient and can be instantly copied or
transmitted. The replicability of images is not only reflected in the copying of forms and contents, but also
in the re-copying of existing works. The preferred works are stored in personal laptops through cell phone
photography APP or to modify certain features of the works or add elements to the original works, and
then the processed image files are stored in brand new files.

2) Time and Space Spanning. The development of digital image and the progress of Internet technology
makes the photographic image in the technical level, has broken the temporal, geographical and spatial,
which largely changed the traditional way of image viewing, touching the time and space limitations.

3) Holographic Image. Hologram technology is a new virtual imaging technology, is the principle of
interference and diffraction, reproduce the real three-dimensional image of the object technology. In the
imaging of images, virtual reality images, holograms have begun to show in social applications, the
realization of holograms so that people and images can produce a virtual immersive interaction.

4) Intelligent Image. Under the development of digital technology, we are able to obtain higher-quality
image works when shooting image works, and in the development of intelligent image, cell phone
photography has become the pioneer of intelligent image.



1480 LI ET AL.

5) Cloud Photography Exhibition. A large number of exhibitions not only photographic art exhibitions but
also art work exhibitions, cultural relics exhibitions, etc. have gone to the road of online cloud exhibitions.
With the development of science and technology and the arrival of the 5G era, the forms of expression of
cloud-based exhibitions will be more diversified.

3. Visual forms of time consciousness in images

3.1. Extension and solidification

Time itself has one-dimensionality, orderliness, and irreversibility, and all these characteristics can be
broken in the temporality of still image photography. At the same time, the visual language it presents is
also very diversified. The viewer can feel the passage of time in Michael Wesely's “Museum of Modern Art
in New York”. This kind of surreal time-space interlacing image produced by the “prolonged” exposure
time makes the viewer feel as if entering an alien space and wandering in it, which is a special state
presented by the “prolonged” characteristic of time.

The “instantaneousness” of photography is probably the most common and familiar characteristic of
time. Its ability to freeze time is more prominent than that of other art forms such as painting, sculpture
and film. Those frozen moments freeze time forever at that moment, allowing unlimited enlargement and
elongation. High-speed photography is perhaps one of the best representatives of “solidification”. The
“instantaneousness” of high-speed photography brings the viewer a feeling of time beyond reality, which
cannot be directly captured by human eyes, and the visually impactful images brought by high-speed
photography bring the viewer an extraordinary visual experience.

3.2.  Compression and Reorganization

In Thomas Ruf's Starry Night series, we can see that the cosmic stars in the images are traces left by light
emitted from various celestial bodies light years away, representing different times and distances, and at
the moment these stars are compressed into a two-dimensional image at the same time. At this point, the
temporality of technology and machinery is not only limited to the physical operation of the camera, but
also reflects the diversity of temporality in this cross-disciplinary technical means and the secondary
processing of different temporal dimensions in the static image.

In the art of photography, time is not subject to any rules, and can be extended, stretched or even
reorganized at will. By placing the object to be represented directly between the light-sensitive material
and the light source, or by attempting to collage and reorganize the image with multiple exposures and
other techniques, a dramatic and absurdly mysterious visual feeling can be presented. A state of
“surrealism”, which is between the real and the unreal, the concrete and the abstract.

4. Symbolic space photography techniques based on drone remote sensing

4.1.  Photographic art symbolic space design

4.1.1.  Color design. The importance of color design in space design is self-evident, the visual impact of
color is often produced instantly to give people an intuitive feeling and recognition, characteristic of the
color collocation can attract people's attention, so that visitors in the mind to leave a deep impression.

4.1.2.  Light environment design. Lighting design, as there is no one light setting is universal, different
shooting objects and environments require different light treatment. The key points of photography time
and environment design include: determining the light source, adjusting the direction of light intensity
and color temperature, controlling the softness and hardness of the light, and reasonably using reflectors,
light shields and filters.
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4.2.  UAV remote sensing system components

The UAV remote sensing system is mainly composed of UAVs and various sensors, and the measured data
on the ground are obtained from the air through UAVs carrying various sensors, such as UAVs combined
with digital cameras, UAVs combined with LIDAR, and UAV's combined with multispectral cameras. In
addition to the UAV platform and remote sensing equipment system, the UAV remote sensing system also
contains the ground control system, information transmission system, data post-processing system and
staff. The overall performance of the UAV remote sensing system depends on the degree of cooperation of
each system, which is measured according to parameters such as its aerial stability, altitude, speed, working
time, navigation accuracy and flight mode. Figure 2 shows the composition of the UAV remote sensing

system.
Uav flying Carry | Remote sensing
platform "| equipment system
A
Controls| | Transmission . Handle
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Ground control Data post-
system processing system
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Fig. 2. Remote sensing system of UAV
4.8.  Key Techniques in Photographic Art Mapping

4.8.1.  Tilt photography techniques. Tilt photography technology [23-247] using its mounted multi-lens
multi-angle camera, can be in the same position on the ground in multiple directions to shoot, can complete
more light and color of the photographic work composition design. Photographic works constructed by
tilt photography technology can objectively express the appearance, structure and height of features and
other compositional information in three-dimensional space.

4.3.2.  Symbolic Space Acquisition:
1) Aerial height and lens focus. Resolution refers to the actual distance per unit length on the ground, and
usually the sensor equipment for aerial photography and the altitude control the resolution of the acquired
remote sensing image. At present, the ground spatial resolution is mainly used to measure the ability of
remote sensing images to minimize the distance between two nearby features, if the resolution is large
enough, the two features on the image are independent, and if the resolution is insufficient, the two features
are the same target.

Detining the measurement accuracy of the image point as — pixel, the corresponding ground point
coordinates M, and elevation M, are measured with the following accuracy:

GSD

My = (1)
GSD

m, =——
k2 (2)

f
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Where, f is the photographic focal length, b is the image-square baseline length, and % is the
base-height ratio.
2) Photographic art control point layout. The key points of photographic art control point layout are size
contrast, similarity contrast, reflection, color contrast, light contrast and so on. Control point layout
involves how to arrange the elements in the picture to attract the viewer's attention and convey the

photographer's intention.

4.3.3.  Internal photographic processing:

1) Filtering. In this paper, the filter processing uses null domain filtering, the mechanism of null domain
filter processing is to use the template to move point by point on the image, the template will move through
the region of the pixel value and its predefined filter coefficients for calculation, and then output the
response.

2) Lens distortion correction. Lens distortion will cause the image points in the captured image to deviate
greatly from the actual position, so that the homonymous rays of the image pairs will no longer intersect
with each other. The image distortion is corrected with the following correction model:

AX = (X_Xo)(klr2 + k2r4)+ plI:r2 +2(X_X0)2]+2 pz(x_xo)(y_ y0)+a(x—x0) +ﬂ(y_ yo)
Ay = (y_ 3’0)(k1r2 + k2r4)+ P, [rz +2(y_ YO)2:|+2p1(X_Xo)(y_ yo)+a(x_xo)+ﬂ(y_ YO) (3)
r= \/ 2+(y_ YO)2

where AX,Ay is the image point correction value, (X,Y) is the image point coordinates, (X, Y,) is the
image principal point coordinates, I is the image point vector KK, is the radial distortion coefficient,
P, P, is the tangential distortion coefficient, @ is the non-square scale factor of the pixel, and B is the
distortion coefticient of non-orthogonality.

4.4.  Calculation of camera parameters

4.4.1.  Spatial Modeling of Toroidal Surfaces. The space of cyclic surfaces is shown in Figure 3. The

figure contains 3 key parameters ¢’ B.7 from which the points in the space are determined.
B
59 \

Fig. 8. Schematic diagram of ring surface space

The figure contains a segment of arc AB, and a chord AB. A and B denote the positions of the subjects.
The meaning of & is the angle of the chord AB corresponding to the angle of circumference, the meaning
of B is the angle angle of the plane in which the arc AB is located to the horizontal plane, and the meaning
of 7 1is the angle of the angle of the center of the circle formed by the point C on the arc AB and the line
of the median vertical of the chord AB. & with the distance between the two subjects on the screen M
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satisties the following equation:

tang:tangzm:l (4)
2 2 2
where 6 represents the field of view of the lens. It follows that the angle @ of the line connecting the
two shooting objects and the camera can be determined from the distance between these two objects on
the screen, and S is the angle of rotation. Determining the values of @ and S yields two arcs, and
the horizontal angle ¢ of the shooting objects will determine a point on one of the arcs as a solution to the
camera position, i.e.,, 7 can be determined from (.
The process of calculating the viewing angle of the top view is shown in Fig. 4.
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Fig. 4. Schematic diagram of calculation process

A, B indicates the location of the shooting target, let arc 1 is the arc formed by the solution set of the
camera position on the horizontal plane, O is the center of the circle corresponding to the arc. Arc 2 is the
arc obtained by rotating arc 1 around AB by an angle of B. CA is the plane where the point of view is
located, because it is perpendicular to the horizontal plane, so it is a straight line in the top view, and C is
the intersection of arc 2 and the CA plane. A vertical line from AB is drawn through point O and intersects
AB at T. A vertical line from AB is drawn through C and intersects AB at D. The plane perpendicular to
the horizontal plane in which CD is located is shown in the figure below. The following equation holds:

BD =BT -DT (5)
DT =rsiny (6)
tan ZCBD = cb (7)
BD
CD=(rcosy +QOT)-cos S (8)

From the above equation, the formula for 7 is:

. c b
=sin™| —— |-tan" = 9
’ (\/a2+b2J a B

a=rtan ZCBD (10)
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b=rcosp (11)
c=BT tan ZCBD -OT cos (12)

After determining the values of the 8 parameters of @, 8,7, a point on the complex surface is determined,
and this point is the position of the camera.

4.4.2.  Continuous optimization methods. The minimum value of the objective function is computed to
obtain the path and attitude of the camera in 3-dimensional space using the automatic virtual photography
method of successive optimization. The objective function in the optimization method is first given as
tollows:

F(0 =3 a f,() (19)

where f, (X) denotes a single feature function and @, denotes its weight.

When evaluating a particular feature function over the entire camera path, it is necessary to represent
X as a function of time t, i.e, X(t). The feature function then becomes the cumulative sum of the
functions over discrete frames:

Z fk (X(ti)) (14)

For temporal smoothing, the objective function is further strengthened into the following energy
function:

E(X(1) = Ejy (X(1)) + B (X(1)) (15)

The first term on the right side of the equation is the internal energy and the second term is the external
energy, and the internal energy equation is as follows:

B (X(O) =2 [a [ XOF +4IXOF ot (16)

where & and [ are given constants, which worked well when « = 0.01, #=0.2 was determined by
means of experimental parameterization. X(t) and X(t) denote the first and second order derivatives of
X with respect to t, respectively. The external energy equation is as follows:

E.. (x(®) = f(x(V) (17)

In this method the simulated annealing algorithm is used first for solving and after obtaining the solution
with low accuracy then the gradient descent algorithm is used to obtain the solution with higher accuracy.

In order to obtain the future state of the scene, the method uses a Taylor series approximation with the
tollowing formula:

N1 de(t)
KG) =2 ) g (18)
Among them:
d* X(t) 1 ¥ dHX(t —A) B dk_lx(t —-A,(1+1))
T MA, Z(,: dt** dt** (19)
A=t -t (20)

Recommendation M =10,A, =0.1.
The objective function in this method can be input by the user and some common objective functions are
also provided. For example the frame-boundary rule is represented by the following equation:
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f(p)= Z g(x) (21)

xell(p)
(X - Xlow)2 X< XIow
g(x)= 0 Xiow = X = Xpigh (22)
(X— Xhigh)2 X> Xpigh

where TI(p) denotes the projection of point P in [Xiow Xhigh]—dimensional space onto the screen. The
meaning of this objective function is to give a penalty when the coordinates of the photographed object on
the screen are out of the given interval 3, so it can restrict the photographed object not to go out of the
screen range, but also make the object appear in the specified position as much as possible to achieve the
effect of composition. In order to solve the problem of collision and occlusion, the system provides a M-
dimensional linear interpolator:

£(0)= 0, (c) (29)
6,(0)=5 "% g )+ 15 8 () (24)
C —C C _Ci

Note that ¢ and ¢’ in the above equation are not powers of C, but denote the proximity sampling
points of C and satisfy €} <C; <€ onaxis i and Vj#i with C; = ZC?. The following equation is
obtained:

1 The subject is obscured in the frame

5
0 The subject is not obscured in the frame (25)

9 (C) :{

5. Analysis of emotional expression of collage photography based on spatio-
temporal dimension

Collage photographic technique [25-267 can express the time consciousness of photographic art through
the continuity of multiple time and time, the dialog between history and reality, and the reconstruction of
time. Symbolic space, on the other hand, is manifested through spatial reconstruction, spatial multi-
dimensional participation and so on.

5.1.  Time dimension

5.1.1.  Time fragment splicing. Time Fragment Patchwork embodies fragmented content by combining
fragments of images from the same location or different locations at different points in time, creating a
visual work that spans the dimension of time. For example, the serenity at dusk, or the tension before a
thunderstorm. Each time fragment brings different emotional colors, such as the warmth and relaxation of
a soft dusk, while a storm stirs up unease and awe. Time fragment stitching is also reflected in the stitching
of different time fragments in different spaces, containing photo fragments from different times and scenes,
combined into a composite visual narrative.

5.1.2.  Time cascading. This technique of time layering is a way of combining images from different
points in time so that they can show the passage of time. Through this layering of time, collage
photography can resonate deeply on an emotional level. It can evoke personal memories, touch on shared
memories, or express nostalgia and attachment to a specific time period. Photographers can also create a
new narrative through time layering, making time visually non-linear, breaking the traditional narrative
pattern, and bringing a richer and more three-dimensional emotional experience to the photographic work.
Through time layering, photography does not just capture moments, but manipulates and expresses time
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itself as a material that can be visualized, thus exploring and expressing richer and more multidimensional
emotional content in photographic works.

5.2. Spatial dimension

5.2.1.  Space debris stitching. Spatial Fragmentation is a creative method that combines fragments of
images from the same or different locations. This method can stimulate a deep emotional response as it
blurs the boundaries between reality and imagination, triggering the viewer to explore the complex
relationship between memory, dream and reality. In addition, assembling different spatial fragments
together can express emotional attachment to a specific place or moment, conveying a deep nostalgia for a
place or an important memory of a moment. The collage technique of assembling spatial fragments gives
the work a cubist coloration, an effect that increases the ability of the image to express information and at
the same time enhances the emotional expression of the photograph.

5.2.2.  Spatial superposition. Spatial superimposition creates a rich visual effect by superimposing
multiple images in a single frame. Here multiple images are at similar points in time. This method of
creation triggers a deep psychological and emotional response in the viewer because it mimics the way
human memory and perception work. Human memory is a non-linear, multi-layered structure in which the
brain does not simply store memories in chronological order, but interconnects information in the form of
a network. Spatial superimpositions reflect precisely this complexity and richness. Viewers will associate
their own memories, feelings or experiences when interpreting these overlapping images, as the
superimposed layers evoke deep inner memories and emotions.

6. Analysis of the application of photographic art based on digital technology

6.1.  Assessment of the effectiveness of space photography in different flight modes

In this section, a widely used DJI M300 UAV equipped with a DJI P1 camera (35mm focal length version)
is used to acquire symbolic space during photography by adopting five aerial photography modes: scanning,
90° overhead, sideways flight, encircling, and oscillating. The five aerial photography modes uniformly set
the flight altitude to 50m, the overlap degree of the heading to 70%, and the overlap degree of the sideways
direction to 70%, and the target of the photograph is set up with six image control points before the aerial
photography. Before aerial photography, 6 image control points were set up.

The data is processed using Zeta cloud platform, Win10 system, 56-core CPU processor, 228GB RAM,
and 2080TT graphics card.

Figure 5 shows the comparison results of the shooting quality of the five flight aerial photography
methods. From the average resolution of the shooting target, it can be seen that among the five groups of
camera modes with the same aerial height, the resolution of the photography obtained from scanning and
surround shooting is 9.448mm and 9.966mm respectively, which is higher among the five modes and can
provide viewers with more detailed experience of light and color composition as well as better clarity.
From the error in reprojection, it can be seen that in the case of the same overlap degree, the scanning
shooting and lateral flight error effects show two levels of differentiation, with errors of 0.908mm and
1.858mm respectively. Through analysis, the reasons for the large lateral flight error may be the uniformity
of the matching point, the size of the image resolution, as well as the stability of the photographic state.
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Fig. 5. Five kinds of flying aerial methods for the quality comparison results

In order to accurately assess the accuracy of the symbolic spatial model of the five groups of real-life
shooting, the image control points of the shooting targets are remeasured, and a certain number of feature
points are collected from the composition elements, which are used as the internal checkpoints of the real-
life spatial model for comparative checking of the planimetry and the height accuracy. The results of the
symbolic spatial model accuracy check are shown in Figure 6.

From the figure, it can be seen that scanning and surround shooting have better performance in both
plane and height errors, such as the plane and height errors of surround shooting are 0.876cm and 2.754cm,
respectively, and there is not much difference between scanning shooting and it in two kinds of errors.
Although the accuracy of UAV photography is affected by a variety of factors, under the condition that
other factors are consistent, these two methods show lower errors, indicating that these two methods are
more capable of obtaining high-quality photographic works.
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Fig. 6. The numerical accuracy of the symbolic space model is verified

6.2.  Research on the Recognition of Emotional Expression in Collage Photography

As an art form, collage photography has unique advantages and characteristics in emotional expression. In
this section, we take family practice as the main body, and use the spatial superposition and time
superposition of collage technology to create five works with different emotional contents. The
photographs 1-5 in this article express the following emotions: "Dreams and Illusions", "Conflict and
Contrast", "Love and Care", "Loneliness and Isolation", and "Fear and Insecurity". A total of 100 visitors
were randomly selected to explore the audience's recognition of the emotions expressed in the photographs
through a questionnaire.

The questionnaire for the emotional expression of photographic works adopts the scoring method of
"very agree", "agree", "general", "disagree" and "strongly disagree", divided into 5 levels, and scored 5-1
in order to measure the audience's recognition of the emotional expression of photographic works.

The results of the survey on the recognition of emotional expression are shown in Figure 7. The data in
the figure shows that the majority of the audience agrees with the emotions expressed in the collage
photography (> 4 points), and only a small number of viewers disagree with it. Specifically, for the works
of "Dream and Fantasy", "Conflict and Contrast", "Love and Care", "Loneliness and Isolation", and "Fear
and Anxiety", the audience's recognition ratings were 4.13, 4.29, 4.27, 4.3, and 4.29, respectively. It shows
that photography art can measure and express everything around it through "tense", making art a medium
connecting different time and space, and using photography art to break through the emotional tension of

time and space limitations.
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Fig. 7. Emotional expression recognition results

6.3.  Multi-dimensional Comparative Evaluation of Digital Photographic Art
In this section, 8 dimensions are designed, including "visual aesthetics", "image language expression",
"innovation level", "spiritual connotation reflection", "visual experience", "storytelling", "composition and
perspective", and "light, shadow and color", and the evaluation dimensions 1-8 are recorded in order.
Compared with the traditional photography method, the works created by digital UAV remote sensing
photography technology in this paper are evaluated and analyzed. 20 experts in photographic art were
invited to comment on the 5 works (A-E) created by different photographic methods in this paper, and then
the review results of each work were weighted and scored. The weighted scoring results of different
photographic methods of the five works are shown in Figure 3.

The results showed that the weights of the five works using digital photography technology in the levels

of "visual beauty", "image language expression", "innovation level", "spiritual connotation reflection",

"visual experience", "storytelling", "composition and perspective", and "light, shadow and color" were all
improved, which increased by 2.91%~30.28% compared with traditional photography technology. The
three dimensions of "storytelling", "composition and perspective", and "light, shadow and color" convey
to the audience the temporal art and symbolic space of photographic art. "Storytelling" conveys the flow
of time and the development of a story through images. The change of "light, shadow and color" can hint
at the passage of time, and different "compositions and perspectives" can convey different spatial
relationships and symbolic meanings, forming a symbolic space. The average increases of "storytelling",
"composition and perspective", and "light, shadow and color" were 16.9%, 20.36%, and 13.06%, respectively,
indicating that digital photography technology can help to reflect the time consciousness and symbolic

space of photographic art.
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Fig. 8. Weighted scores of different photography styles

6.4. Digital Photography EEmbodies Time Consciousness and Symbolic Spatial Analysis

The regression analysis model is used to explore the computational interpretation of time consciousness
and symbolic space in photographic art by digital technology. This section takes the main functions of
digital photography as independent variables, i.e., "Image Capture and Processing", "Post-processing",
"High Resolution and Color Reproduction", "Autofocus", and "Digital Signal Processing". The temporal
consciousness and symbolic space embodiment of photographic art are used as dependent variables. The
regression analysis results of digital photography on time consciousness and symbolic space in
photographic art are shown in Table 1.

[t can be seen from the table that the independent variables have a positive effect on the time
consciousness and symbolic space embodiment in photographic art. Model 1 shows that the correlation
coefficients between "image capture and processing", "post-processing", "high resolution and color
reproduction”, "autofocus" and "digital signal processing" and time consciousness are 0.211, 0.198, 0.249,
0.188, and 0.203, respectively, and the level of 0.001 is significant. Similarly, model 2 is the influence of the
symbolic spatial embodiment of the independent variable, and when each of the above factors is increased
by one unit, the symbolic spatial embodiment of photographic art can be increased by 0.233, 0.189, 0.173,
0.237, and 0.251 at the level of 0.001, respectively. The interpretation power of model 1 and 2 by the R side

was 42.7% and 33.9%, respectively.
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Table 1. The regression analysis results of time consciousness and symbolic space

. Time consciousness Symbolic space
Variable

Model 1 Model 2
Image capture 0.21 1%%* 0.238%**
Postprocessing 0.198%*% 0.189%**
Color reduction 0.249%** 0.178%%*
Autofocus 0.188%** 0.237%**
Digital signal processing 0.208%** 0.251%%*

Re2 0.427 0.339

F 31.498 45.137

*, % k¥ indicate significant at 0.05, 0.01, and 0.001 levels, respectively
7. Conclusion

This study explores the presentation of time consciousness in photographic art and designs a symbolic
space for photographic art based on color and light environment. Remote sensing from a drone is used to
realize digital impact capture, and collage technology is skillfully integrated to create unique photographic
artworks. In this way, we quantitatively analyze time consciousness and symbolic space in photographic
art.

Scanning and surround shooting can provide a better experience for the viewer in terms of light and

" "conflicts and contrasts", "love

color composition. The audience's recognition of the "dreams and fantasies
and care", "loneliness and isolation", and "fear and anxiety" expressed in the collage works were 4.13, 4.29,
4.27, 4.3, and 4.29, respectively. Compared with traditional photography technology, the weight score of

nmn rn

digital photography technology in the levels of "visual beauty", "image language expression", "innovation

nn nmn

level", "spiritual connotation reflection", "visual experience", "storytelling", "

, "composition and perspective",
and "light, shadow and color" is increased by 2.91%~30.28%. In digital photography, "image capture and
processing", "post-processing”, "high resolution and color reproduction", "autofocus" and "digital signal
processing" can be improved by one unit, and the time consciousness and symbolic space embodiment of

photographic art can be increased by 0.178~0.251 at the level of 0.001.
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