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Abstract: How to absorb the excellence of tourist paper maps to make tourist web maps more vivid is important for tourist web map design. Tourist web map performs online, and its numerous users with different demands spread all over the world. So the authors applied an online experiment method and implemented the experiment system to study tourist web map symbols. After obtaining and analyzing the experimental data, the authors improved the symbols gradually until an excellent tourist web map symbol table was established.
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1 INTRODUCTION

The existing tourist web map symbols lack standardization in color, size and form, many of them can’t measure up the criterion of touristry and cartography. Because of the lack of specialization and visualization, tourist web map symbols can’t make the maps vivid and intuitionistic, at the same time, so much information can’t be distinguished easily in this kind of maps.

Map information transmission is mainly through visual perception [1]. The final purpose of map visual perception study is to probe into the basic visual characters, to improve the map design methods, and to improve the effect of map information transmission at last. The function of this study isn’t neglectable on the improvement of map design [2], and map visual perception experiment is a needed method for map visual perception study. 

Tourist web map performs online, and its numerous users with different demands spread all over the world. Hereon, the evaluation of tourist web map symbol design was carried out on the online visual perception experiment system designed according to the web investigation. The goal of the series of experiments in this paper was to obtain users’ direct perception of using tourist web maps, and after obtaining and analyzing the experimental data, the authors improved the symbols especially the point symbols gradually until an excellent tourist web map symbol table was established.

Web investigation is a modern technology combining the web and the traditional investigation methods [3]. Compared with the traditional method, the new one can reduce large cost, improve the quality, make the informants active, ensure the results dependable and objective, enlarge the investigation range, and make the information up to date. The most advantage of web investigation is the alternating function. Absolutely, it contains some disadvantages, such as the representativeness of subjects and the error problems [4]. Because of tourist web maps with different kinds of users, the web investigation is a good method for the experiment, but the questionnaire should be designed reasonably to reduce error.

2 EXPERIMENT SYSTEM DESIGN

2.1 Questionnaire Design 

The questionnaire includes system explanation, user registration and three steps of the experiment, and adopts the multiple-choice test way.
Based on the investigation purpose, the general principle of the questionnaire design is making the questionnaire easy to answer. Rebecca B. Rubin, an American communication scholar, brought forward the nine principles of questionnaire design [5]. According to the principles by Rebecca B. Rubin, the system explanation was established. In the web pages, three steps’ buttons were linked to relevant pages in three different colors, and groups of every step were shown out definitely. The questions were designed according to the general principle of the questionnaire design in order to ensure the questions clear and choices independent, and the edition logical, and the choices were excellent, good, moderate, and bad. Subjects were chosen from Zhengzhou Institute of Surveying and Mapping, who have some knowledge in cartography and different education, different specialty, and different ages. Through the registration, the subject’s basic information was collected, which is indispensable for the experiment.
2.2  Platform Establishment

Programming tools used ASP (Active Server Pages), Dreamweaver MX 2004, MapXtreme 3.0, and Microsoft Access.

1. Experiment system explanation introduces seven aspects: the experiment structure, the intimacy protection, the reply way, the time needed, the doubt resolution, and so on.

2. User registration collects information: name, sex, age, work, computer ability, education, map knowledge, favorite tour, frequency and purpose to use paper and web tourist maps.

3. Symbol static display makes the single symbol and symbol group into JPG images embedded into the experiment system for evaluating.

4. Map operation functions use MapXtreme 3.0 to publish the tourist web maps with the simple operating functions. After personal operation, subjects evaluate the maps logically.

5. Database functions use Microsoft Access to record and visualize the experiment data.

6. Message board uses ASP and Microsoft Access to give a board to subjects to fill in, browse and communicate their comments on tourist web map symbol design.
The experiment includes three steps and the details will be introduced in part three.

3   EXPERIMENT PROCEDURE

The experiment concludes three steps, each step would take 15 minutes. The web server is a computer used by authors for study, Pentium(R) 4 CPU 2.40GHz 2.39 GHz, 256MB memory. Subjects do the experiment in their own lab on different computers. Considering the condition of the labs, the equipment and circumstance are all right for the experiment.

First, subjects read the explanation, if they have no doubt, then press the register button to get into the user register page, or else, press the cancel button to escape, and contact with authors by the telephone offered. Second, subjects enter the right step ordered, and then answer the questions shown out. Each step has several groups, subjects should do one group after another until all the questions are answered. Third, if subjects want to give some comments, they can enter the message board and fill in their comments and advices, or discuss with others. Forth, the authors do the data processing and make conclusions.
The experiment detail and conclusions are shown out as follows:

3.1 Step One: selecting the best

Aim: There are two aims in this step, one is to select out the best symbols as preparative ones for the symbol table, and the other is to make a sequence of the symbols in each group to take the better ones’ advantages. If none in a group is approbated by subjects, the next step is needed for the design of this symbol.

Subjects: There were 35 subjects in this step, all of whom were postgraduate students.
Project: The six groups of symbols, playground, hotel, market, bus station, garden, and zoo, which were all numbered, were displayed. Subjects chose the best, the better, the ordinary, and the bad ones from each group according to their own visual perception. 
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Interface: The interface contained the above six group buttons, the symbols in each group were displayed leftward, and the questionnaire rightward. All the questions couldn’t be answered once more. And the message board button was here too, shown in fig.1
Data processing and conclusions: The experimental data were visualized, shown in the following 6 figures. And the sequence of symbols in each group was listed in table 1.
[image: image1.jpg]@ FRREXT © 1 SEUNKERSTRERTHTHIOREOHSL? ... ~ HESLR
- HBMEEEN: 5F BEFIE 00T Az BEERAE 2007 A3 E

45‘3.[_ )
: 25,57 4[B10%]

= )
&0 85T SIgIE]

0 ST 14 %[{820%]

0 0 8[i30E]

0 0 8[i0E]




  [image: image2.jpg]@ FRREXT “1 EUNFERSPRBFARENBFORSL? .~ WESLR
EEB0Y 8 REFEAE 006 AE BRI : 00T A31E

o © 22 SBN[I0EE

8%

5 - oxtigo

gmw: )
Jrepp——





Fig.2  Data visualization of group one         Fig.3  Data visualization of group two [image: image3.jpg]Q@ FBRREXT “1 EUNTEHS TRBRIABNRENHSRT " HEELR
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Fig.4 Data visualization of group three           Fig.5 Data visualization of group four
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Fig.6 Data visualization of group five            Fig.7  Data visualization of group six

Table 1 Symbol sequence in step one

	
	group one
	group two
	group three
	group four
	group five
	group six

	
	no.
	scale
	no.
	scale
	no.
	scale
	no.
	scale
	no.
	scale
	no.
	scale

	best
	3
	57.14%
	1
	51.34%
	6
	51.34%
	3
	40%
	2
	62.86%
	5
	37.14%

	better
	3
	45.71%
	6
	54.29%
	3
	45.83%
	6
	29.17%
	5
	60.87%
	4
	25%

	ordinary
	2
	34.29%
	4
	40%
	5
	46.15%
	1
	42.31%
	3
	37.93%
	2
	32.14%

	bad
	5
	51.34%
	5
	40%
	2
	66.67%
	4
	34.78%
	4
	86.96%
	6
	64%


Number 3 in group one gained high scores in both the best and the better, living up to users’ visual perception demand. Each of the best symbols in group two, three and five got a high score above 50%, and number 6 in group two and number 3 in group three got high valuation. It seemed that there was no best symbol in group four or group six. In group six number 5 merely got 37.14% for the best, and number 4 got 25% for the better, contrarily number 6 got 64% for the bad. 

Parts of comments:
Table 2 Parts of comments in step one

	on each symbol
	playground
	bus station
	garden
	zoo

	
	No.5 looks like an athletic shop, not representative.
	No.2 and No.4 are both good, for the color is vivid, the design compact, and are representative.   While both of No.1 and No.3 look a little complex.
	They are too similar to distinguish. The tree leaf is not representative and the color isn’t appropriate, either.
	The picture of a typical animal is simple, but lacks legibility. A combination of several animals may be better.

	on all the symbols
	The symbols should be vivid with bright color, and noticeable. Users prefer compact and pellucid symbols which can be understood at first sight. Symbols which are simple but aesthetic tend to be popular. The symbols are too similar to do the choice. 


Discussions: The data processing and comments indicated that the subjects had great abilities to evaluate the symbols, and the experiment achieved the expected purpose. But in order to improve the design of symbols, the following should be taken into account seriously:

(1) Most symbols in this experiment are existing ones in maps published in papers or on the web, which means that one object can be represented by several symbols, and subjects even feel it difficult to choose the best one. So in order to improve the logical coherence of the symbols, they should be designed carefully in their figures, colors, and so on.

(2) As being processed from BMP symbols, the JPG images seem a little indistinct, which affects users’ cognition. Likewise, symbols used in tourist web maps should be clear and bright.

(3) The legibility of symbols is so important that it is necessary to design symbols understandable even without the help of letterings.

(4) Concision and symbolization are incompatible. Considering the operating speed on the web, symbols should not be too complex. On the other hand, considering the vitality, symbols should not be just geometrical. So it is important to solve this problem.

(5) The general demands upon the design of symbols for tourist web maps are: vitality, brightness, conspicuousness, concision, representation and legibility, which are also the six rules to evaluate the design of tourist web maps.
3.2 Step Two: the experiment of visual perception for single symbols 

Aim: This step is to evaluate the single symbols given out and to modify the symbols that couldn’t satisfy users’ visual perception demand according to the users’ comments and experiment conclusions.

Subjects: There were 26 subjects in this step, all of whom were postgraduate students.
Project: The eight symbols shown in this step included the redesigned symbols, which hadn’t fulfilled users’ visual perception demands in step one, and some new symbols. The authors took the following six aspects, which was brought out by Professor Gittins, to evaluate the design of tourist web map symbols: associational, discriminating, univocal, compact, conspicuous and symbolistic.

Interface: The interface was similar to that of step one, but the characteristic color of the interface was orange, with only a single symbol displayed in each group.
Data processing and conclusions:

Table 3 Scores of six groups in step two

	
	group one
	group two
	group five
	group six
	group seven
	group eight

	associational
	59.62
	95.20
	75.96
	48.08
	57.70
	70.19

	discriminating
	64.42
	92.32
	78.85
	50.96
	56.73
	76.92

	univocal
	56.73
	93.27
	75.01
	51.92
	57.70
	70.19

	compact
	79.82
	100
	67.31
	46.15
	67.31
	85.58

	conspicuous
	62.50
	96.16
	75.97
	52.89
	60.58
	76.93

	symbolistic
	66.35
	90.38
	72.12
	51.92
	54.81
	81.73

	total
	389.44
	567.33
	445.22
	301.92
	354.83
	461.54


As the above table indicated, in group two, the McDonald’s symbol got a high score in every aspect, so the design was very successful. But in group six, the amusement park got low scores in all the six aspects, and its total score was only 301.92.
Parts of comments:

Table 4 Parts of comments in step two

	car hire place
	first aid
	amusement park
	McDonald’s

	the add-ons with the meaning of hire or park will be better, such as￥or P, the color isn’t good enough.
	the car is not discriminating, the cross can incorporate with the car, and a bus will be better than a car
	too many kinds and too tanglesome of its color, and it isn’t representative
	it’s representative, and up to users’ demand of visual perception


Discussions:

(1) The reason why the symbol of McDonald’s got such high agreements is that the sign of McDonald’s is of exclusive representation. Thus the user could understand it easily even without letterings. Besides, it’s designed compactly with bright color.

(2) The design of amusement park is unsuccessful by the reason of the tanglesome color, a lack of imagination and representation, inappropriate size, etc. So the symbols should be designed compactly with representative forms as well as proper kinds of colors.
(3) It can be found in tab.4 that, although the symbols were evaluated from six aspects, the calculated scores in different aspects didn’t vary obviously to distinguish which is better or not, which indicates that users didn’t evaluate symbols from each aspect at first view, but as a whole, a defect will destroy whole cognition. 

3.3  Step Three: the experiment of visual perception for whole maps 

Aim: There are two aims in this step. One is to evaluate the whole tourist web map symbolized with the primary symbols and validate the scientificity and artistry of the symbols. And the other is to develop methods how to match the symbols to the base map well.

Subjects: There were 25 subjects in this step, all of whom were postgraduate students.
Project: The maps used were two kinds of tourist web maps (city tourist web map and tourist resource web map) symbolized with the primary symbols and published in the experiment system, together with functions of zoomin, zoomout, pan and wholemap. During the experiment, subjects could operate the map discretionarily. After reading the whole map carefully, subjects were asked to evaluate the two maps from the following aspects: the impression of the whole map; the matching of symbols and base maps; the balance of points, lines and areas; the colors of points, lines and areas; the distinctness of tourist thematic symbols; the matching of letterings and symbols. In each aspect, we set four evaluation levels as excellent, good, ordinary, and bad, together with some necessary explanations 
Maps used and the interfaces: The maps used in this step were Chengdu city tourist web map and Fujian province tourist resource web map, shown in fig.8 and fig.9.
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fig.8 Interface of group one in step three      fig.9  Interface of group two in step three
Data processing and conclusions: After a data processing, the results of this step are shown in Tab.5.
Table 5   Scores in step three

	
	question one
	question two
	question three
	question four
	question five
	question six
	total

	group one
	72
	69
	68
	72
	88
	73
	442

	group two
	70
	67
	66
	75
	85
	81
	444


As is shown in the above table, the two maps could mostly satisfy users’ demand of visual perception, but there were still some problems, shown in the following table 6.

Parts of comments:

Table 6 Parts of comments in group one step three

	good design and reasons
	bad design and reasons
	ideas and advices

	road
	compact with good color
	lettering
	huddle sometimes
	to adjust the LOD more reasonable

	bank
	interesting and meaningful
	culture palace
	unclear meaning, too simple design, and bad color
	symbols should be designed more vivid, the color should be brighter

	market
	easy to understand
	
	
	

	It is of different importance for different elements on a tourist web map. Obviously the main thematic symbols are more important for tourists, so they should be distinctive from others in colors, while some residential areas can be ignored, for they not only increase the information in the map, but also disturb users to find out needed information quickly.


Discussions:

(1) In the matching of thematic symbols and the base map, in order to get a harmonious effect, it’s necessary to adjust the size, color, brightness, and so on. The base map ought t o be colored mildly to make thematic symbols outstanding. The color of the base map in group two is so strong that the whole map seems low-grade.

(2) How to select contents of a tourist web map influences users to cognize and use the map. There are various kinds of elements in Chengdu city tourist web map, including traffic, entertainments, sights, residential areas, etc. Some subjects gave a scientific suggestion that it may be OK if the residential areas not marked. Only tourist resources are marked on Fujian web map together with basic geographic elements, so the map is brief and distinct.

(3) The matching and layer control of symbols and letterings are important to the design of tourist web maps, both of which should be designed after many experiments.

(4) Parts of symbols in the table gain subjects’ approvals, but there’re still many symbols which don’t work well, asking for a further improvement.

4   CONCLUSIONS
Based on the conclusions and users’ advices in the experiment, authors modified the former symbol table, for example, the amusement park symbol [image: image9.bmp] was modified into [image: image10.bmp], the latter can express the meanings exactly, and the design is compact, the color is proper, so it is up to public recognition. Besides, such as, the hotel, garden, culture palace, tower, cave, were modified in their color, figure, size, etc. 
This article introduced the online experiment of tourist web map symbol. The authors applied an online experiment method and implemented the experimental system, showed out the questionnaire design, the detail projects, the main interfaces and functions. After obtaining and analyzing the experiment data, the authors obtained valuable conclusions and improved the symbols gradually until an excellent tourist web map symbol table was established. Consequently, the symbols are up to the map symbol visual perception law, and fit for the digital mapping technology. The online experiment has its two sides, so the experiment system should be optimized further. Moreover, the experiment wasn’t able to gain large enough samples, and the deepness of the experiment should be improved, then the online method has great application potential.
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Fig.1 Interface of step one
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