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ABSTRACT: Appropriate urban development planning is the basic interaction of humanity and environment. Urban 
planning map with accuracy, wide range and vision are the essential. Urban planning map on 1 to 1000 are base map 
of infrastructure. Fast and correct map production process is the serious work for above all. The traditional 
topographic survey although hold the high accuracy but lack of fast update. Aerial photogrammetry has wide range 
and fast but insufficient accuracy for the need of large scale urban planning map. For solve these problem, this case 
present aerial photogrammetric and ground light combination technique to enhance the overall accuracy and shorten 
the serious mapping process., Carries on the high accuracy scanning all of the artificial objects and lead into the 
mapping process to prompt the  accuracy and speed, assist the topographic map extension draw into the urban 
planning map. After 4 teams by 5 weeks comprehensive field survey, the results approximately 1600 hectares in the 
Tainan Randa area surpasses 95% above the qualified rate to complete the approval by divides a check area every 200 
meters to carry on the random sampling and the actual survey process., The surveying and mapping system measured 
achievement, Becomes the first successful case in using the ground light is auxiliary to measure the 1/1000 
topographic maps the entire Taiwan.  

 
1. INTRODUCTION 
 
Because typhoon carries the rich rainfall, so the main natural disaster of Randa district is the wind-caused disaster and 
the flood around. Typhoon cause the disaster year after year like Nari(2001), Naitang(2005) etc.. The great fierce of 
flooded is over one meters around the access road around Randa area which is caused by Morakot(2009). Because the 
rainfall intensity surpasses the design standard of dike for flood prevention to cause many place to be flooded over 
one meter around WenHsien district and BauAn district. Not only influence livelihood of the people, the agriculture 
and the industry disaster damage are also greatly. As a result of the influence climatic change in the future, the threat 
of flood will increase steadily. Therefore the examines of urban planning district should strengthen the disaster 
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9 elements in the matrix represent the rotation (r11 to r33) and translation (t1 to t3); split the matrix into the rotation 
sub matrix (3X3) and translation matrix (3X1). Through define of rotation according the XYZ axis direction, the 
matrix may transform into roll, pitch and yaw 3 rotation angles. 
R ：oll  Point cloud rotation of X axis quantity. 
Pitch：Point cloud rotation of Y axis quantity. 

：Yaw Point cloud rotation of Z axis quantity. 
Formula of calculation of roll, pitch and Yaw is shown as follow: 
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There are two condition ： 
1. if the x axis of scanner is not parallel to the z axis of PRCS(R2,0 not equal to 1)： 
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2. if the x axis of scanner is parallel to the z axis of PRCS(R2,0 equal to 1)： 
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4. ACCURACY ASSESSMENT 
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We hold two field surveys for check accuracy and approval. The first field checks hold from March 14 to 17, 2011. 
The 726 check points was choice by random sampling from 200 hector, 736 points are pass and 26 points are fail, the 
ratio of pass is 96.6%. The second field checks hold from April 11 to March 6, 2011. The 2885 check points was 
choice by random sampling from 1692 hector, 2751 points are pass and 134 points are fail, the ratio of pass is 95.4%. 
Amount this, the 2680points as the check point for X, Y directions; 205 points are check point for Z direction. The 
statistic table of check point shows as table 2. 
 
Table 2  the second field survey statistic table 

Total accuracy Pass Pt.  Fail Pt. Pass ratio 

X,Y check 2680 25cm 2551 129 95.2% 

Z check 205 50cm 200 5 97.6% 

Sum total 2885 2751 134 95.4% 
 
Analysis the 2671 points of X, Y direction, the average error is 8.66 cm, the std. is 25.13, mean error is 26.58. There 
are 2562 points’ error are smaller than std. the ratio is 95.9%. There are 70 points’ error are one time to two times of 
std. error. The ratio is 2.6%. There are 36 points’ error are over two times of std. error. The ratio is 1.5%. 
The count tables of separate the errors by every 5cm shows on table 3. 
 
Table 3 Table of analysis error by every 5cm  

deviation Points  ratio average Std. 

A
ccum

ulation 

0 to 5 1439 53.9% 2.81 1.27 

0 to 10 2181 81.7% 4.27 2.42 

0 to 15 2407 90.1% 5 3.27 

0 to 20 2517 94.2% 5.55 4.11 

0 to 25 2551 95.5% 5.78 4.54 

0 to 100 2650 99.2% 7.07 8.49 

all 2671 100.0% 8.66 25.13 

C
ount by every 5cm

 

0 to 5 1439 53.9% 2.81 1.27 

5 to 10 742 27.8% 7.11 1.39 

10 to 15 226 8.5% 12.05 1.41 

15 to 20 110 4.1% 17.56 1.58 

20 to 25 34 1.3% 22.67 1.11 

25 to 100 99 3.7% 35.8 15.73 

> 100 21 0.8% 209.88 178.68 

 
We can figure that error smaller than 5cm is 53.9%, smaller than 10cm is 81.7%. From these results, we can say the 
error of digital terrain map is very small by using VZ400 scanning data. And the most important things are the 
members of check field survey are not the same groups with the member carries on the field survey.  
 
5. THE ADVANTAGE OF VZ400 
 
The superiority of RIEGL VZ400 scan data is describe the detail information and whole situation of the construction 
and shape of inside outside curve and so on…. Traditional survey need experimental person to pick up the character 
point of terrain to rebuilding the terrain model by inside work, the VZ400 no need this kind type work, the scan data 
can describe all the characteristic of terrain, and it is very easy to find the results by overlay with the digital map. The 
point cloud overlay with digital map shows as figure 5. It is no need the person who carrying on the survey process to 
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The qualified ratios of two approvals are 96.6% and 95.4% separately by using VZ400. Especially the second 
approvals, 2885 points are check point by point, the deviation is smaller than 5 cm is over 50%, smaller than 10cm is 
over 80%, this is the prove of using the newest instrument with high technology, high speed and high accuracy. Using 
VZ400 to replace the process of traditional survey not only speed up the whole process, promote the accuracy but also 
record the detail information of terrain, characteristic point and cultural preservation information during the scanning. 
The colorful point cloud with abundant information is better than traditional survey in explaining strength.  The 
entire examination of urban plan would enhance the strategy and practicable of eco-city at flood detention, flood 
prevention and function. This entire information is easy record by scanning during the work flow. This information is 
very useful for making plan to prevent the property and civil like by government. 
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