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THE EXCEL DATABASE 

 The Excel database contains 5 tables and 2 sub-
routines (macros). 
 GroupSelect – to run the spatial query 

 selGroupCoordList  – for internal calculations  

 Data tables (worksheets): 
 findings – records of all findings with measured coordinates 

 group – identified taxonomical groups 

 type – list of determined anatomical types 

 size – list of size categories 

 geometry – measurements of the bonebed geometry 

 
ATTENTION! Names and inner structure (column names) of the tables should not 

be modified! Otherwise the macro scripts will not work! The „geometry” 

worksheet is not involved in the spatial query. 



THE STRUCTURE OF THE DATABASE 

X Y Z Code Area Group_code Type_code Group Type Size Orientation Note Year 

544376.3304 210661.6 355.2956387 2013_1_4 1 T PLF Testudines 
turtle plate 
fragment 

2 2013 

Type_code Type 

PLF 
Turtle plate 

fragment 

Group_code Group general taxon 

T Testudines turtle ordo 

Columns of the „findings” data table: 

The „group” data table The „type” data 

table 

Arrows indicate  the connections between data tables via the indicated column 

content. Elements of the Group_code column in the „group” table are the base of the 

spatial analysis. The analysis is done by sub-routines (macros) with the coordination of 

the user.  

Size category 

1 below 1.5 cm 

2 1.5 - 5 cm 

3 5 - 8 cm 

4 8 - 16 cm 

5 above 16 cm 

Size table 



INITIALIZATION OF THE SPATIAL ANALYSIS 

The initialization of the analyzer program is accessed through the Excel’s „View” 

menu’s „Macros” submenu. In the popup window a list of executable macro modules 

is shown. Select the „GroupSelect” to start the analyzer. 



THE ANALYZER PROGRAM 
The list on the 

top left 

contains the 

taxonomical 

groups short 

codes from the 

„Group_code” 

column of the 

database, while 

above the list 

the complete 

name of the 

group is 

displayed. 

Two types of spatial query can be executed: 

I.) The geometric base of the analysis is defined from the selectable list. This way, the 

search is done around all the findings, which has the defined group code. 

II.) The search is done around points defined in an external file (e.g. nodes of a 

regular grid, or locations of specific interest). 



TYPE I. SPATIAL QUERY – BASE POINTS 
A group code is 

selected as the 

geometric base 

of the search. 

Pressing the „Select as base” button the program searches the database for all the records that 

have the defined code, and lists their coordinates in the lower left listboxes.  

ATTENTION! The coordinates can be loaded into the listboxes in meters, or in cm-s, according to the 

selected options. The latter is prefered if the exported data should be used in the 3D modelling 

program (JewelSuite). After selecting a group as the base of the search, the option buttons are no 

longer available!  

Number and 

code of the 

base points 

The base points 

can also be 

filtered by their 

anatomical types. 

The units can be modified to be in cm, 

or remain in meters.  The Reset button 

clears the base-point database and 

activates the option buttons 

False coordinates, 

to redefine the 

origin of the 

Cartesian system. 



TYPE I. SPATIAL QUERY – ADD POINTS 
Adding the 

selected group 

code to the 

geometric base 

coordinates 

While the database file’s Cartesian coordinate system is the meter-based EOV (Hungarian 

National Grid – on the HD72 geodesic datum), the calculations can also be done in a local 

centimeter-based coordinate system.  

Both the Select as base and the Add to base commands initiate the selGroupCoordList script 

which updates the content of the X,Y,Z listboxes. If the coordinates here are in centimeters, the 

Z-values are switched to depth to assist the subsequent 3D modeling with JewelSuite. 

The number of 

base point 

coordinates 

increases and 

the group codes 

are listed 



TYPE I. SPATIAL QUERY – ANALYSIS 
From the group 

code list, one or 

more items can 

be selected for 

the list of 

interest by 

pressing the 

„Add to list” 

button. The 

„Clear” 

command will 

empty the list. 

The program will look for those findings which are within the spherical search radius 

around the base point coordinates and have a taxonomical group code which is in the 

list of interest. The search radius is indicated in cm-s. To start the analysis press the 

„Calculate” button!   

We can filter the anatomical types 

before initiating the query. This will 

not affect the type selection of the 

base points. 



TYPE II. SPATIAL QUERY – BASE POINTS 
The base points 

are from an 

external text-

type file. The 

file structure 

must follow 

strictly the tab-

delimited X,Y,Z 

sequence row-

by row. 

The coordinates in the external file must be in the same coordinate system as the 

collected findings. Since this option is used to work with grid-like point files exported 

from the 3D modeling program (JewelSuite), the option to switch to cm-based 

coordinates can also be used. 

In the case of lagre point numbers the 

calculations could take several minutes! 



RESULTS OF THE SPATIAL QUERY 

At the beginning of the rows a number shows how many of the taxonomical groups from the list 

of interest were found within the search radius around the given base point. The second 

column’s letter refer to the type of the match case: E (empty); P (partial); T (total). The third 

column lists the group code of the elements around the base point in parenthesis. Furthermore, 

the coordinates of the base point, and the identifiers (Code-column) of the matching findings are 

indicated. 

In the list of the 

results, the 

number of rows 

are the same as 

the number of 

base points. Below 

the listbox a text is 

displayed 

mentioning the 

number of full and 

partial matches. 
The results 

exported into a 

txt file. 

The identified full and partial 

matches exported as a line-plot 

graphic indicating the connections  



NAMES OF THE EXPORTED FILES 

The name of the exported txt file: 

The file extension is .txt in the case of database export (1), and .bln in the case of 

line-plot export (2). The path and the name of the exported file is based on the 

original database file’s path and name. Additionally the parameters of the spatial 

query completes the name. For example: 

Iharkut_EOV_2013-2016_v5en_all-50cm-AL.txt 

Name of the database file 

All anatomical types were involved 

in the search 

50 cm search radius 

„AL” group code is in the list of interest 

Iharkut_EOV_2013-2016_v5en_linePlot_all-50cm-AL.bln 

The „linePlot” indicates that the file contains lines 

(1) 

(2) 



THE STRUCTURE OF THE DATABASE FILE 

The structure of the file is a tab-delimited text-type data table.  The header line of the 

file has two variations according to the export settings:  

1. The units are meters and the vertical axis is elevation. 

2. The units are centimeters and the vertical axis is depth. 

The file structure in the case No. 1.: 

How many findings were 

located within the search 

radius with a group code 

which was listed in the list 

of interest. 

Type of the match: E (empty); P (partial); T (total). 

Code(s) of the finding(s) around the 

base point.  

Coordinates (X: East, Y: North, Z: elevation). 

In case No. 2. coordinate units are centimeters, and the 

vertical axis point downwards (Xcm; Ycm; Zdepth) 

ID codes of the findings around the 

base-point. 

ID code of the finding which was used 

as a base of the search. 



ERROR HANDLING 

The macro is equipped with error handling within the code, but – as the script was 

written for a special scientific use-case, and not for commercial use – occasional 

unhandled errors may occur during executing the script. 

Known errors which are unhandled: 

• The Excel and the operating system handles the numerical formats differently 

(e.g. decimal point vs. comma). This can be corrected within the regional 

settings of Excel, and the PC. 

• The base point file contains the coordinates in an incorrect sequence, has 

header row, or the content does not corresponds with the metric/centimetric 

settings of the program.  The file should contain the x,y,z coordinates in tab-

delimited format and without header! 

• The worksheets or the column headers are renamed in the database. 

The macro runs very slowly in the case of many (hundreds, thousands) base points! It is usual 

that during such events the Excel sends „Not responding” message; in this case it is 

recommended to wait patiently for the macro to finish the calculations! In the case of several 

thousands point it may take 10-30 minutes! 

If it is not possible then pressing the Ctrl+Break will stop the macro, or using the Crtl+Alt+Del 

combination the Excel can also be stopped. 


