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ABSTRACT

Visual perceiving is one of the most important
and direct ways to perceive physical environment
and instantly generate images of it. The data
gained from visual perception lays a foundation
for the research on city images. This study
concentrated in the Jinsitao Waterfront of
Shichahai area in Beijing. By collecting photos
with wearable cameras and generating an

image map of visual perception through image
identification and analysis, this study explores
strategies for improving vista view system in the
study area, offering a reference for other research
on historical district renewals in cities. Thirty
volunteers were asked to tour along an 800-meter
path from the north edge of Qianhai to the south
edge of Houhai recording the scenery with

GoPro cameras on their foreheads. Over 25,000
screenshots were then captured consecutively
from the video documents. By identifying and
analyzing these screenshots, mapping perceiving
locations, and corresponding them to perceived
objects, an image perception map was generated,
from which a series of planning and design
strategies were developed to suggest that

future historical districts’ planning practices
should enhance the protection of a site’s overall
image and distinctive landmarks, as well as the
improvement of visual corridors and vista view
system.
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City Image; Visual Perception; Wearable Device;
Historical Site; Vista View System
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@  Foran easier data
processing, the
research studied a
route of 800-meter in
length (center line),
covering most of the
water edge line of the
Jinsitao Waterfront
area.
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1 Project Background

Mapping has been a commonly used method to obtain social
data in urban planning and design practice, since Kevin Lynch
first introduced it into urban science disciplines''™"!. From the
very beginning of the century, methods of collecting city image
data have seen a rapid development. New methods such as
interview-based investigation like focus group survey'®, tourist-
employed photography!”, trace observation' and graphic
and text recognition”’ have emerged, in addition to cognitive
mapping, image identification, questionnaire survey, and
other traditional approaches. In this era of big data and new
data types, ever-changing devices and technologies have also
contributed to the promotion of image research in the past
decade!""",

Visual perception is one of the most important and direct
ways to perceive physical environment and instantly generate

[15][16

images of what one perceives'”". The perception through
methods such as cognitive mapping, image identification,
questionnaire survey, and interview-based investigation is
inevitably subjective. By contrast, images taken by visual sensing
devices that fairly, continuously, and comprehensively record
the physical environment can better inform perception research.
Such images also contain accurate information of taken location
and time. Visually perceived image has become a research
highlight in recent years'*""*",

Today, traditional methods like cognitive mapping and
questionnaire survey are still dominant in current urban image

1212224 \with an increasingly wide

studies on historical places
application of online data in recent years"”’. However, visual
perception data is difficult to access or being utilized. According
to Beijing Urban Master Plan (2016-2035), the city is expected
to build its vista view system to celebrate its charm of urban
construction, natural landscapes, and historic and cultural
landscapes. As an authentic exploration, this study concentrated
in the Jinsitao Waterfront of Shichahai area in the historic
center of Beijing. By collecting photos with wearable cameras
and generating image maps by identification and analysis of the
photos, this study put forward planning and design strategies
for improving the vista view system in the study area, offering

a reference for other research on historical district renewals in

cities (Fig. 1).
2 Data Collection and Processing

2.1 Data Collection
In this study, 30 undergraduate and postgraduate students
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as volunteers (13 males and 17 females) majored in Urban and
Rural Planning or Landscape Architecture, aging from 18 to 23,
were asked to tour along an 800-meter path®, with the wearable
GoPro Camera (a small and light camera that can produce stably-
shot and high-quality photos or videos) on forehead (Fig. 2),
from the north edge of Qianhai to the south edge of Houhai,

the best-sightseeing route in the Jinsitao waterfront area. They
were trained in June 2017 about how to use the camera and

the expected route for this study. From July to November 2017,
each volunteer toured along the route in afternoon and recorded
uninterrupted videos on the site. Considering the heavy data
processing work, in this study volunteers were only asked to
record the scenery along the route from the north edge of Qianhai
to the south edge of Houhai, as a methodological demonstration
and discussion.

2.2 Data Processing

The total length of the 30 videos was about 418 minutes.
Adobe Premiere was used to capture one screenshot per second
consecutively from the videos, and finally 25,089 screenshots were
produced (Fig. 3). Then three kinds of information were identified
manually from the screenshots: where the viewer was standing
when an image formed; what object the review perceived; and
how long the image perception lasted. The overall image of the
Jinsitao Waterfront was formed with all the individual perception
images.

For an easier integration and mapping of image data,
researchers divided the 800-meter route into 32 segments (each of
25 meters in length), and named them from Segment 1 to Segment
32 from the south end to the north.

In terms of perceived objects, most collected images (69 %)
reflected the lake area and beyond (on the right of the route),
in contrast to the rest recording the storefront on the left (Fig.

4). Considering the study objective of improving the vista view
system on the site, the research mainly focused on the lake area
by further dividing it into 13 Zones according to spatial and
landscape characteristics, and named them with from Zone A to
Zone M, from Qianhai to Houhai (Fig. 5). The Tanyuan area was
not covered because of the absence of video documents.

Finally, by visualizing the perceiving locations, perceived
objects, and the sight lines between viewers and objects with the
Geographic Information System (GIS), an image map of visual

perception was formed (Fig. 6).

3 Research on Visually Perceived Images

In this study, analyzing the relations between perceiving
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5 ggﬁfggfﬂ%g locations, perceived objects, and sight lines helps reveal the recreational places and historical landscapes (including the
distribution and quality of the existing vista view system on the Jinding Bridge, Fire God Temple, Bell Tower, Drum Tower, and
> Segments of the studied site (Fig. 7), through which important visual corridors of vista Yinding Bridge) were observed, while spending less time from
route and the zones of
visually perceived areas view system can be identified, offering a basis for developing Segment 17 to 32 where they enjoyed less historical landscape
improvement strategies. and recreational space. Specifically, Segment 1 and 2 with open
horizon and a number of recreational spaces, Segment 7, 8,
3.1 Perceiving Location Analysis and 9 where the Bell Tower and Drum Tower came into view,
The distribution of perceiving locations reflects viewers’ and Section 13, 14, and 15 where the viewers encountered the
watching / staying preference. Figure 5 shows that viewers spent West Mountain in distance were the top three places where the
more time around the part from Segment 1 to 16 where diverse viewers had the longest stay.
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Table 1: Key watching points and scenic objects that need a priority in future planning

and design practice

BEEE
Key watching points

BEERas (W1 )

BEEAbR ( XR2E )

BIEEACR (78R )

BEERdR ( HR9ER )

RPN ( MHRZ14ER )

fadtifes (XWR19E% )

AR ( }HR238 )

Point a (Segment 1) at the south edge of Qianhai
Point b (Segment 2] at the south edge of Qianhai
Point ¢ (Segment 7) at the south edge of Qianhai
Point d (Segment 9] at the south edge of Qianhai
Yinding Bridge (Segment 14)

Point e (Segment 19) at the north edge of Houhai
Point f (Segment 23) at the north edge of Houhai

[EJESES
(B ERH/RIbIR )
Key scenic objects
(including architectural
I landscape landmarks)

HETHREL (HRARE )
Kimm—E R (MRED-ERE )
AIBRATRMBHEESL ( WEOKE)
EEUHERERE (WEIKE )
RBEATRAELRESL (MEMXE )
SREEAT

Btk

Ea iy

ik

Bk

B

KR

RIKEEHUE

BESEER (HEAT)

TEE

Al

Lotus Market area (Zone A)

Fire God Temple and Jinding Bridge area (Zone D and E)
The area with Bell Tower and Drum Tower as a backdrop (Zone G)

The bar street area (Zone J)

The area with West Mountain in the background (Zone M)

Yinding Bridge

Wanghai Tower

Jinding Bridge

Bell Tower

Drum Tower

Lake Island

Fire God Temple

Former Residence of Soong Ching Ling
Prince Chun's Mansion (Northern Part)
China Zun

West Mountain
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3.2 Perceived Object Analysis

Perceived object analysis reveals that viewers’ perception on
the images of the perceived objects varied dramatically. The most
perceived images included the residential area at the south edge
of Qianhai (Zone C), the area with Bell Tower and Drum Tower
as a backdrop (Zone G), the Yinding Bridge and surrounding
area (Zone 1), the historic area around the Wanghai Tower
(Zone L), and the area with a background of West Mountain
in distance (Zone M). It discloses that people have a stronger
perception on architectural / landscape landmarks of the Jinsitao
Waterfront, such as the Yinding Bridge, Bell Tower and Drum
Tower, West Mountain, Lake Island, and Wanghai Tower, each

of which characterized its zone.

3.3 Sight Line Analysis

By sight line overlapping, 109 sight lines were identified in
total (Fig. 6). In the image map, the sight lines with a higher
frequency are colored in red (most of which were mapped in the
Qianhai area) while those with a lower frequency being colored
in green. Six dominant visual corridors are further identified,
namely the ones from Segment 1/ 2 to the Lake Island, from
Segment 1/ 2 to Zone C, from Segment 2 to Jinding Bridge,
from Segment 5 to Fire God Temple, from Segment 9 to Drum

Tower, and from Segment 14 / 15 to West Mountain.

4 Strategies for Image Improvement of Vista View System

Based on the visual perception analyses, the researchers
found that, in this study area, many important vista-view
architectural / landscape landmarks were blocked, sightseeing
experience was poor, and observation place lacked.

Informed with the analyses, researchers identified 7
important perceiving locations and 16 prominent perceived
objects with strong perceived images as the key watching
points and scenic objects for future planning and design practice
(Table 1, Fig. 7). Among the key watching points, recreational space
was observed at Point a, Point b, and the Yinding Bridge; more
amenities need to be introduced into the rest areas.

Researchers then classified all the visual corridors into four
image protection levels according to individual importance of
image perception of the study area (Fig. 7).

1) Protected vista-view visual corridors (shown in red):
These corridors are defined by the horizon between the key
watching points and the outline of the scenic objects. The
Former Residence of Soong Ching Ling, Prince Chun’s Mansion
(Northern Part), and Zones A, D, E, G, ], and M are not covered

because of their less importance in image perception. Within
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@  The radius length and
the field of vision in this
study are adopted from
common references in
international research
and planning of vista
view system.

these corridors, tall structures should be forbidden to ensure
the visual continuity.

2) Protected foregrounds (shown in green): Protected
foregrounds cover all the areas centered with key watching
points or scenic objects with a radius of 30 meters®.

Visual leading to scenic objects should be enhanced in the
foreground design of watching points; as to the foreground of
scenic objects, a detailed design on landscape and buildings is
needed to highlight the image of landmarks.

3) Distant view protection areas (shown in pink): A
distant view protection area covers a broader territory of a
key watching point, with a radius of 180 meters. Detailed
design guidelines of landscape and architectural shape, storey
limits, and materials should be introduced in line with that of
the protected foreground areas.

4) Background protection area (shown in blue): A
background protection area of a key watching point is
framed by a 45° horizon with a central sight line to a certain
scenic object. Directive and control plans in landscape and
architectural style, height, and color is needed to harmonize
and protect the overall image of the site.

5 Summary and Reflection

The emergence of wearable devices makes it possible to
record exact visually perceived images, providing new ideas,
methods, and data for studies on visual image and relevant
planning and design practice. With a higher demand on the
refinement of urban governance, more attention should be
paid to the protection, restoration, and construction of the
vista view system in conservation of historical districts and
places.

This study also sees inadequacies. First, the small-
size sampling in a narrow age range might lead to a poor
representativeness; a larger-size and more diverse sampling
is needed for further verification. Secondly, as the heavy
data collection, identification, and analyses cost a huge
manual work and time, computing technology and artificial
intelligence assistance is expected in future studies. Thirdly,
the appearance of plants in the video files changed during the
five-month spanning study, which would somehow impact
viewers’ visual perception on the site and analyses of the vista
view system. We hope this research and its findings can inspire
similar research in the future. LAF
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