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PREFACE 

 

 

The development of LISP Applications in Surveying Drafting eBook aims to provide 

general guidance on how to use the LISP function in facilitating the work of making 

Cadastral and Engineering Surveying plans. Using LISP programs will be able to 

help students in several courses to draft their plan especially for DCG20042 CADD 

for Surveyor, DCG30072 Cartography, DCG30083 Engineering Surveying 2, 

DCG40113 Cadastral Surveying 2 and DCG40123 Engineering Surveying 3. The 

LISP programs are freeware and it need to be used with the master software such as 

AutoCAD, BrisCAD and ZWCad where students are already proficient in using them. 

Indirectly the skills acquired by students will be an added value for them before 

venturing into industry. The LISP programs are also widely used by survey firms to 

handle bulk of survey data processing to generate plan as final output. We hope the 

eBook will help students to prepare their assignments successfully.  
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CADD IN ENGINEERING 
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OVERVIEW OF GEOMATICS 

 



6 | P a g e  
 

 



7 | P a g e  
 

 

 

 

 

 



8 | P a g e  
 

 

 



9 | P a g e  
 

 



10 | P a g e  
 

GEOGRAPHIC INFORMATION SYSTEM (GIS) AND LAND INFORMATION 

SYSTEM (LIS) 

Land Information System (LIS) defined as a geographic information system for land use and 

cadastral mapping. The land information system is used for land records and cadastral in the 

most up-to-date format with accurate and reliable related attributes. In addition, the land 

information system contains data used for the legal boundaries of land ownership purposes.  

 Geographic Information System (GIS) consists of frameworks used to collect, manage and 

analyse geospatial data. Geographic information systems analyse locations and use maps 

and 3D scenes to organize layers of visualized information. Geographic information systems 

provide deep insights and information about data such as patterns, relationships, and help 

status. Geographic information systems are used by hundreds of organizations to create maps 

that provide solutions for communications, information sharing, analysis, and solutions to 

complex problems around us.  

Importance of land information system  

a. Land information system is a system that supports land access, land use management and 

decision making.  

b. The land information system provides basic information about land suitable for the 

development of public programs. Public program.  

 c. The land information system creates paths for markets, land development, and other land 

activities.  

d. The world map is updated with the help of the land information system.  

 e.  The land information system helps to guarantee and protect the property of the land.  

 f. Land information system contributes to improvement of city planning and infrastructure 

development.  
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Importance of Geographic Information Systems  

a. Geographic information is used to determine the geospatial information and its applications.  

b. Geographic information helps to estimate flood damage.  

c. Geographic information systems help to identify hazards.  

d. Geographic information systems are used to manage natural resources.  

e. Geographic Information Systems are useful for Environmental Impact Assessment (EIA).  

f. Geographic information systems support successful disaster management and containment.  

 g. Geographic information systems helps to manage available natural resources.  

h. Geographic information systems helps to assess and conduct landslide hazards zone.  

 

Land and geographic information systems relate primarily to computerized systems used to 

manage and manipulate data. However, research shows that geographic and land information 

systems have similar meanings, but slightly different. Therefore, it is necessary to explain the 

fundamental difference between the land information system and the geographic information 

system. The Land Information System (LIS) creates a dynamic management system and a 

large medium with maximum integrity in the presentation of information. The land information 

system includes a new cadastral system to support and improve existing systems. Land 

information systems support government and non-governmental activities in land registration, 

property tax collection, land fragmentation, establishment of local governments, and 

maintenance of other land facilities for effective service. It is based on the administrative 

system. The Geographic Information System is a small and medium-sized non-dynamic 

management system that reduces the integrity and accuracy of data presentations common 

to environmental and natural resource systems. Geographic information systems are usually 

less consistent in displaying information on both environmental and natural resources. This is 



12 | P a g e  
 

in contrast to geographic information systems, which have a low supportive rating base but 

are highly rated in public services. Land information systems provide social and demographic 

data that share characteristics with geographic information systems. In some urban systems, 

land information systems have different meanings depending on the local government or state-

owned enterprise. Most cities are driving the development of small to medium and large 

geographic information systems by encouraging and supporting them through strategic 

planning and activities. 

 

TERMS IN SURVEYING 

 

1. COORDINATES 

 Coordinates are linear or angular quantities that indicate the position of a point with respect 

to a particular reference system. In a two-dimensional plane, x and y are typically used to 

represent the coordinates of a point. Latitude and longitude are used together in to indicate 

the exact coordinates of their position on Earth. GIS and GPS are useful tools for finding 

latitude / longitude coordinates of locations on Earth. (Vernier Caliper, 2021)  

 2. BEARING AND DISTANCE  

 Bearings are represented as north (or south) west (or east) rotation angles in degrees, 

minutes, and seconds. Distances are always expressed in feet, regardless of map units.  

(USDA, 2021)  
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3. AREA  

 The area of all these triangles is added to measure the area of the field. • The base and height 

of each triangle are scaled, and their area is calculated by multiplying the base by half the 

height. (NIOS, 2012)  

 4. UNITS  

The unit of the British system is a historical unit of measurement used in medieval England 

and derived from the Anglo-Saxon and Roman systems. The metric system is a decimal 

system of units developed in France at the end of the 18th century. Since the metric system 

is used almost universally, it is often called the International System of Units and is abbreviated 

as SI. (Wyoming Department of Transportation, 2021)  

4. SUBDIVISION  

 The Subdivision Survey is a survey of the outer boundaries of the subdivisions. This is  

followed by a topographic survey, subdivision design, and division inside the wing. Each 

subdivision survey shows that your property is accurately subdivided into  individual parcels. 

(SCALICE, 2021)  

 5. SLOPE  

 Slope refers to the angle of an incline. The slope can be upward or downward. Slope is usually 

expressed as a percentage and is the amount of rise or vertical distance divided by horizontal 

distance. Percentage means per 100. (National Wildfire Coordinating Group, 2021)  

6. PROFILE LEVELING  

 Profile leveling is one of the most common uses for barrel levelling and vertical distance 

measurements for surveyors. The results are plotted in the form of a profile, which is a drawing 



14 | P a g e  
 

showing a vertical section. Profiles are required for the design and construction of roads, 

curbs, sidewalks, pipelines, etc. In short, profile levelling usually refers to the determination of 

the height of points on the floor, evenly spaced along a continuous line.  

a. Vertical Levelling  

 Profile levelling basically corresponds to benchmark levelling, but there is one fundamental 

difference. At each instrument position, where an Height of Instrument (HI) is determined by 

a back sight rod reading on a benchmark or turning point, several additional foresight readings 

may be taken on as many points as desired. These additional readings are called rod shots, 

and the elevation of all those points is determined by subtracting the rod shot from the HI at 

that instrument location.  

 i. Plotting the Profile  

The profile drawing is basically a graph of elevations, plotted on the vertical axis, as a function 

of stations, plotted on horizontal axis. A gridded sheet called profile paper is used to plot the 

profile data from the field book. All profile drawings must have the correct title block and both 

axes must be fully labelled with station and elevation. Height or height scales are usually 

exaggerated. In other words, it is in a "stretched" state compared to the horizontal scale. For 

example, the vertical scale can be 10 times larger. The horizon at the bottom of the profile 

does not necessarily have to start at zero elevation.  

ii. Section Levelling  

 Section Levelling is another method of profile levelling. The term section generally refers to a 

relatively short profile view of the ground drawn perpendicular to the route centreline of a 

highway or other type of linear project. The section is especially important for estimating the 

amount of earthwork required to build a roadway. These show the height of the existing terrain, 
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the slope of the proposed side of the cut or infill, and the height of the slope at the base of the 

road.  

 In fact, except for the field note format, there is  no difference in the procedure for 

adjusting the profile and cross section. Cross-section stick shots are typically recorded during 

course profiling from the same equipment position used for stick shots along the centerline. 

Section data is taken from the same location along the route  used for the profile rod shot 

station . (ReadCivil, 2021) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Download all LISP programmes from the following link: 

https://drive.google.com/drive/folders/1k_QmiOC2ko1tUAotQTJQEqdwPZxBIlYH?usp=sharing 
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1) Setting the Units 

a. Type UNITS in the command BAR to set the units. 

 

 

 

 

 

 

 

 

 

b. Set Type: Decimal, Precision: 0.000, Angle Type: Deg/Min/Sec, Precision: 0d00’00”. 

c. Tick Clockwise,  
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d. Choose North and clik OK. 

 

 

 

 

 

 

 

 

 

 

 

 

e. Click OK at Drawing Units window. 
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2) Draw line with Bearing and Distance text simultaneously 

a. To activate the LISP, type APPLOAD at command BAR 

 

 

 

 

 

 

 

 

b. Choose the lisp file in your folder. For example IBD. Click twice. 

c. Click Contents to insert the LISP routine file.  

 

 

d. For example, choose IBD LISP to make sure the file is one of the  

    listing in the Startup Suite. 
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e. The IBD was listed in the Startup Suite. 

 

 

 

 

 

 

 

 

 

 

 

 

 

f. Type IBD at command BAR to activate the function. 

 

 

 

 

 

 

 

g. Choose Length Unit. Example: Type M for metre. Press ENTER 
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h. For Text Size, choose 2 (depend on what size you want). Press ENTER 

 

 

 

 

i. For start point, click the cursor where you want to start the traverse  

 

 

 

 

 

 

j. After you click at any point on the screen, insert bearing. For example: 45°20’30” (In 

command BAR the value is 45.2030 ). Press ENTER 

 

 

 

k. Insert distance value. For example: 56.342 m ( In command BAR the value is 56.342 ). 

Press ENTER 

 

l. Now the line with bearing and distance text appear on screen. Repeat the same procedure 

(j and k ) to insert the next line with bearing and distance text.  
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3) Draw Bearing and Distance text on the traverse line (round up to 10” )  

a. For example a traverse line was sketch on screen but do not have a bearing and distance 

text. Load DBD lisp. 

 

 

 

 

 

 

 

 

 

 

 

b. Double click at the file. 

 

 

 

 

 

 

 

 

 

c. Make sure the program is successfully loaded. 
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d. Type DBD in command BAR. Press ENTER.  

 

 

 

 

 

e.  Use cursor to select whole object. Press ENTER. 

 

 

f. Enter the scale value: 1. Press ENTER. 
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g. Enter Text height: 2 (depend on your size object). Press ENTER. 

 

 

h. If you want to enter the length unit other than feet, insert N 

 

 

 

 

 

i. Insert 3 for 3 decimal places. 

 

 

 

 

j. Before bearing to be write, make sure switch off OSNAP function (F3)  

 

 

 

 

k. Insert y if everything ready. Press ENTER 
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l. Bearing and distance are display for every line. 
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To display a coordinate text 

a. Load PTKOD at start-up Suite 

 

 

 

 

 

 

 

 

 

 

b. Double click the programme until successfully loaded 
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c. Before using this LISP, make sure tick Clockwise in Drawing Units and choose North in 

Direction. Click OK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

d. Type PTKOD in command BAR. Press ENTER 

 

 

 

 

 

e. Insert Scale: 1. Press ENTER 

 

 

 

 

f. Let say we want to display 4 coordinates poin text. Insert 4. Press ENTER 
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g. Insert decimal places: 3. Press ENTER 

 

 

 

 

h. Insert Text Height: 2 

 

 

 

 

 

i. Click at the points to display a coordinate text 

 

 

 

 

j. Make sure activate the endpoint OSNAP 

 

 

 

 

 

 

 

k. Pointing the display text near the coordinates 

 

 

 

 

 

 



28 | P a g e  
 

l. The result as below. 
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To divide lot into sub plot 

a. For example an area of the traverse is 3535.131 m² will divide into 2 sections. 

 

 

 

 

 

 

 

 

 

 

 

 

b. Draw a line as below  
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c. Load SD in start-up Suite 

 

 

 

 

 

 

 

 

 

 

d. Make sure the programme successfully loaded 
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e. Type SD in command BAR. Press ENTER 

 

 

 

 

 

f. Insert an area for each subplot. ( 3535.131 / 2 = 1767.565 ). Press ENTER 

 

 

 

 

 

 

g. Select the line 
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h. For example, we want to set the left sub plot area 1767.565 m² 

 

 

 

 

 

 

 

 

 

 

i. Click the cursor in the left sub lot and then click the cursor at the right sub lot 
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j. Let the line auto move until the area sub lot display. Check area manually at the 

right sub lot. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

k. Trim the line and plot the area text properly 
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To draw cutting symbol at slope line 

a. Load CUTT programme until successfully loaded 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Draw two polylines approximately 100m for each line. 
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c. Type CUTT in command BAR. Press ENTER 

 

 

 

 

 

d. For hatch drawing, type 1. If without hatch, type 2. Insert 1 for example. 

 

 

 

 

 

 

e. Insert drawing interval value. For example insert 7. Press ENTER 

 

 

 

 

 

f. Let say the upper line is top cutting. Left click and then right click mouse button on the line.   

 

 

 

 

 

 

g. For bottom line, do the same procedure as procedure f. 
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h. The cutting drawing will appear as below. 
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     To draw a gridline in frame 

a. Draw a rectangle with length 100 and width 70 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. Activate GRILNE until its successfully loaded 
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c.  Type GRILNE in command BAR. Press ENTER. 

 

 

 

 

 

d. Click cursor to lower left corner 

 

 

 

 

 

 

 

e. Click cursor to the top right corner 

 

 

 

 

 

 

f. Insert 1000 for drawing scale. Press ENTER 

 

 

 

 

g. Insert 30 for grid interval (depend on the length of the line ). Press ENTER. 

 

 

 

 

 



39 | P a g e  
 

h. Insert 1 for text height.  

 

 

 

 

i. Make sure switch off OSNAP (F3). Press ENTER. The result as shown below. Edit the 

gridline later. 
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To display an area text in the polygon 

a. Draw a multiple sub lot using line/polyline  

 

 

 

 

 

 

 

 

 

 

 

 

b. Generate L1 until its successfully loaded  
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c.  Type L1 in the command BAR. Press ENTER 

 

 

 

d. Insert 3 for text size. Press ENTER 

 

 

 

 

 

e. Insert 3 for decimal places. Press ENTER 

 

 

 

 

 

f. Insert 90 for text rotation. Make sure the units are sets Clockwise and North direction. 

Press ENTER 

 

 

 

 

 

g. Choose an area and text position by click inside the sub lot 
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h. The result as shown as below 
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To draw a long section and cross section from excel data 

 

a. Load CROSS SECTION & LONG SECTION until its successfully loaded 
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b. Prepare a data based on the format given. For cross section it starts from Chainage & no 

point, offset, Original Ground Level (OGL) and design. For example, points 1-4 (depend on 

project) represents for left OGL, point 5 represent a middle point and points 6-9 represent for 

right OGL. Let the yellow row blanks.  
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c. Type CRSLONG in command BAR. Press ENTER. 

 

 

 

 

 

 

d. For datum, insert 0 (depend on operator). Press ENTER 

 

 

 

 

 

 

 

e. For Vertical scale factor, insert 1. Press ENTER. 

 

 

 

 

 

 

 

f. Insert 2 (depend on operator) for text size. Press ENTER. 
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g. Click anywhere in the screen to position the long and cross section drawing 

 

h. STA means the data must insert directly (paste) in the command BAR. 

 

 

 

 

 

 

i. Copy all the numerical data in excel. 
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j. Paste the data directly in command BAR 

 

 

 

 

 

 

 

 

 

 

 

k. Let the LISP generate the long and cross section drawing. 

 

l. After the drawing stop, press ENTER twice and ESC. 
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m. The result for long and cross section as below. The drawing can be edited based on 

requirement. 
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Draw the Certified Plan (CP) in page 49-50 using the LISP programmes 
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