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● Some of text formatters that support drawing lines:
○ LaTeX

○ HTML

○ Troff

○ Word (wysiwyg)

Background

3



Drawing Lines Using LaTeX:

● Pros:
○ Working with PDF documents
○ Easy to use, as it allows for creating a package that everyone can use
○ Consistency in appearance across the document
○ Ability to use lists to store series of data

● Cons:
○ Learning curve
○ Complexity and inconsistency in programming with LaTeX
○ High compilation time when there are many lines to draw, each requiring processing

● A package for drawing lines:
○ TikZ

Background
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What is this project about? (Use cases)

● Drawing lines between highlighted texts, points in figures, or points in tables 

within a PDF document

● From now on, we will refer to them as nodes.
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● Drawing lines between highlighted texts, points in figures, or points in tables 

within a PDF document

● From now on, we will refer to them as nodes.

● Use Cases:
○ Illustrating the flow of text beyond its written sequence
○ To specify what word a pronoun refer to (similarly like a variable in programming)
○ Referencing a text to a specific point in a figure or table
○ Annotations and comments
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8A screenshot from the my project’s demo that is programmed in LaTex
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These use cases are 
not EP problems

(I discussed these use cases to showcase the differences of EP problems vs 
non-EP problems)



● What is the best visual way to connect the nodes together?

● Connecting nodes using straight lines is problematic as:
○ Creates a visually unappealing design as the lines cross the text. 

○ Make it difficult for readers to effectively and efficiently perceive the connection of 

nodes.

The EP Question/Problem
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● There are different approaches for this problem:
○ Drawing lines between the words in the text

○ Drawing lines that surrounds the text

The EP Problem
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● There are different approaches for this problem:
○ Drawing lines between the words in the text

○ Drawing lines that surrounds the text

● However, each of these methods creates other challenges that need to be 

addressed.

The EP Problem
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● Drawing a surrounding line around the text was selected because:
○ Visually more appealing

○ It does not clutter the text, so:

■ Readers are not distracted by lines within the text.

■ Readers can easily follow the lines connecting nodes.

Solution
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● Two type of challenges:

○ Conceptual

○ Implementation using LaTeX

Challenges
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Where should be the starting/ending 

point of a line? (Conceptual)

● At the middle of a node

● Right or left side of a node
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How to specify the right/left side of a 

node in LaTeX? (Implementation using LaTeX)

● To answer this question let's discuss a 

little bit of the code and the procedure 

of drawing the lines:

1. How to highlight the text and specify 

the right/left side

2. How we call the marking macro

3. How we call the drawing line marco

○ When a ending node is marked, 
we call the drawing macro to 
draw the macro from previous 
node to this node 24
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\newcommand{\highlightwithtikzmark}[2]{
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\tikzmark{w#1-end}

}
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node in LaTeX? (Implementation using LaTeX)
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If we do “Right or left side of a node”, 

which side should be connected to the 

previous node and which one to the 

next node? (Conceptual)

● If a line connected to one side of the 

node, another line can be connected to 

the other side of it.
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If we do “If a line connected to one side 

of the node, another line can be 

connected to the other side of it.”, what 

about the first node that there is no 

connected line to it? (Conceptual)

● Greedy approaches:

○ Pick right/left for the first node.

○ If the position of the node is in the 

right half of the page, pick right; 

otherwise, pick left.

● Approaches  that pre-calculates the best 

direction 29
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Consideration of when two nodes are in 

the same line or not  (Conceptual)

● If the nodes are in the same line, one 

single line should be drawn

● If they are not, 3 distinct lines should be 

drawn.
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How long should the line extending 

from the right side?   (Conceptual)

● Draw the line all the way to the right 

margin of the page.

● Draw the line to where the text ends in 

the line.
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How long should the line extending 
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the line.
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Horizontal lines can overlap, making it 

difficult to identify which line 

corresponds to which nodes.  (Conceptual)

● Maintain a list of Y-coordinates for all 

of the drawn lines. When adding a new 

horizontal line, create a gap calculated 

as the number of lines having the 

same Y-coordinate as the new line 

multiplied by the spacing between 

two lines.
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Vertical lines can overlap, making it 

difficult to identify which line 

corresponds to which nodes.  (Conceptual)

● Track the count of lines on both the 

right and left sides. For each new 

vertical line added to either side, create 

a gap calculated as the number of 

lines on that side multiplied by the 

spacing between two lines.
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What if the two nodes that are connecting 
with a line are in two different pages? 
(Conceptual)

● Dividing the line to two lines: one from the 
starting node to the bottom-left of its page, 
and one from the top-left of the ending  
node’s page to the ending node.
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with a line are in two different pages? 
(Conceptual)

● Dividing the line to two lines: one from the 
starting node to the bottom-left of its page, 
and one from the top-left of the ending  
node’s page to the ending node.

● If the nodes are not in two page that are 
next to each other:
○ The pages between them show 

nothing
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What if the two nodes that are connecting 
with a line are in two different pages? 
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○ The pages between them show a line 

from the top-left to bottom-left 
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LaTeX renders the lines based on the 

order that they are marked in the text; 

not the order that the users specifies 

them.  (Implementation using LaTeX)

● What are the problems this cause?

○ The lines will be drawing 

differently.

○ Managing the line drawing from a 

page to another would be 

challenging.

● This challenge makes so many 

difficulties as for the programming part. 41
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● For the places where vertical or horizontal lines overlap, we considered adding 

space between them to avoid this. Although the solution works, the number of 

lines is still limited.

● If there are too many lines connecting nodes, it would be hard to follow the 

flow of the lines.

● If there are multiple sets of lines and we differentiate them with different 

colors that are not aligned with the document theme, it might hurt the visual 

appeal of the document itself.

Limitations
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● In terms of programming using LaTeX, specifying the highlighted text by 

calling the macros might be challenging. It would be even more challenging  

to specify a point in a figure or table, as they need to enter the coordinates of 

that point.

Limitations
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Future work (Open Questions/Problems)
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What if instead of one-series of the nodes to connect, there are multiple series 

of them? 

● Does it makes any problems?
○ Maybe it would be hard to differentiate different series

○ What are other problems?

● How to make it easy for the reader to differentiate the series of lines? 
○ Maybe using different colours?
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How to manage two column text?

● The problem is that the current approach for one-column text can be 

applied to a two-column text, but it's probably not the best approach.
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What issues may arise if the right and left sides of a point are in different lines?

What if the they are in different pages? 
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How to specify a specific point as a node in a table or picture? 

● One possible solution would be that the user identify the X and Y coordinate of that 

point. However, this approach is hard for the user.

● What other approaches could be a solution for this problem?
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● Although it seems it's not very challenging to draw lines between the nodes, 

there are so many challenges and problems with a variety of solutions that 

can be applied.

● For each challenge/problem, I considered different solutions that came to my 

mind and chose the best one. However, there may be better solutions for 

each.

● Although the code I implemented addresses many of these challenges and 

performs satisfactorily, as I discussed in the “Future Work” section, there are 

still many open challenges to solve to improve it further.

Conclusion
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● The LaTeX code is implemented as a package, which means that everyone 

can include it in their code and use it easily.

● Although there are some limitations, the writer of the document has the ability 

to use the package within the text properly to overcome these limitations 

based on their decisions.

Conclusion
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Thanks!
Any Questions?
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