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Abstract - In our project, we aim to develop an economical 

theodolite designed for indoor and dark basement use. 

Traditional theodolites are expensive and rely on high-

precision optics, which may not be necessary for low-light 

environments where visibility is already limited. To address 

this, our model integrates a cost-effective laser system, a sturdy 

wooden frame, and a 10mm glass setup to enhance accuracy 

while maintaining affordability. The theodolite is mounted on 

a stable tripod for precise angle measurements, and rangoli 

powder is used as a reflective surface to improve visibility in 

dim lighting conditions. Our design ensures ease of use, making 

it suitable for indoor construction sites, basement-level 

surveying, and alignment tasks where traditional theodolites 

may struggle. By optimizing material selection and focusing on 

essential functionality, we achieve a balance between cost 

reduction and measurement reliability, providing an accessible 

alternative to conventional theodolites while demonstrating the 

potential of innovative, low-cost surveying solutions for 

specialized environments. 
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1.INTRODUCTION  

 

Why do you need high-cost theodolites for small works? 

In many indoor and basement-level construction or 

alignment tasks, traditional theodolites may be an 

unnecessary expense, given their sophisticated optical 

components and precision mechanisms designed for 

large-scale outdoor surveying. Many small-scale projects, 

such as measuring angles for underground structures, 

aligning machinery, or setting up frameworks in enclosed 

spaces, require a simple yet effective solution that does not 

strain budgets. Our project addresses this need by 

designing an economical theodolite that leverages readily 

available materials such as wood, a laser system, a 10mm 

glass component, and a stable tripod to provide accurate 

angle measurements at a fraction of the cost of 

commercial alternatives. Additionally, we incorporate 

rangoli powder as a reflective surface, enhancing visibility 

in dark environments where standard optical instruments 

struggle. By eliminating expensive and redundant 

features, we make precision surveying more accessible for 

professionals and students alike, ensuring that cost 

constraints do not become a barrier to effective 

measurement.                                                                This 

innovation not only reduces dependency on costly 

equipment but also opens new possibilities for budget-

friendly surveying tools tailored to specific low-light 

environments. Our economical theodolite thus serves as 

an ideal solution for those seeking accuracy, affordability, 

and ease of use in indoor and basement-level applications. 
 

2. KEY OBJECTIVES 

• To develop a cost-effective theodolite using readily 

available materials. 

• To ensure functionality in low-light conditions for 

indoor and basement-level use. 

• To utilize a laser-based measurement system instead 

of expensive optical components. 

• To enhance stability and precision with a sturdy 

wooden frame, 10mm glass, and a tripod. 

• To improve visibility in dark environments using 

rangoli powder as a reflective surface. 

• To make surveying accessible and practical for 

students, professionals, and small-scale projects. 

  

3. LITERATURE REVIEW.  
 

So basically, the development of an economical 

theodolite for indoor and dark basement use requires an 

understanding of various existing surveying instruments, 

optical technologies, and cost-effective material 

alternatives. Traditional theodolites, which have been 

widely used in geodetic measurements, rely on high-

precision optics and electronic components to ensure 

accuracy, but their high cost makes them inaccessible for 

small-scale or specialized indoor applications. Research 

on alternative theodolite designs has explored the use of 

laser-based measurement systems to improve visibility in 

low-light environments, reducing dependency on external 

illumination sources. Studies also indicate that the choice 

of materials plays a crucial role in cost reduction without 

compromising structural integrity. Wood has been 

identified as a viable alternative to metal for the frame, 

offering both affordability and sufficient durability for 

controlled indoor conditions. Additionally, the 

incorporation of a stable tripod enhances the precision of 

angular measurements by minimizing vibrations and 

misalignments. 

 In low-light environments such as basements, visibility 

remains a critical challenge; therefore, rangoli powder or 

similar reflective materials have been considered for 

improving the clarity of reference points. Existing 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 03 | March - 2025                         SJIF Rating: 8.586                                   ISSN: 2582-3930                                                                                                                    

  

© 2025, IJSREM      | www.ijsrem.com                                                                                                                                            |        Page 2 
 

research on cost-effective surveying solutions 

emphasizes the need for innovative adaptations, such as 

replacing high-end optical lenses with simple yet 

effective 10mm glass setups, which maintain sufficient 

accuracy for indoor applications. Moreover, 

advancements in laser technology provide an opportunity 

to integrate precise alignment mechanisms without 

significantly increasing production costs. Various studies 

highlight the potential of DIY surveying instruments, 

proving that with strategic design choices, functional and 

reliable tools can be developed at a fraction of the cost of 

commercial models. By building upon this body of 

research, our project aims to bridge the gap between 

affordability and usability, ensuring that our economical 

theodolite can serve as a practical solution for engineers, 

architects, and construction professionals working in 

confined, dimly lit environments. 

 

Comparison between Normal Theodolite and 

Economical Theodolite 

 

Key Aspect Normal 

Theodolite 

Economical 

Theodolite 

Cost Above 20,000rs Under 2,000rs 

Accuracy ± 0.1° ±0.2° 

Materials High Quality Local 

Ease of Use Professionals Students 

Applications Large projects Basement 

project 

Limitations Expensive Less Stable 

Table 1 :- Comparsion 
 

 

 
Fig -1: Testing the Raw prototyoe 

 

 

 

 

4. CONCLUSIONS 

 
In conclusion, our economical theodolite offers a practical and 

cost-effective solution for indoor and dark basement surveying. 

By utilizing a laser system, a stable tripod, and reflective 

rangoli powder, we enhance accuracy and visibility while 

keeping the design simple and affordable. This project 

demonstrates how innovative material choices and thoughtful 

engineering can create an efficient alternative to traditional 

theodolites. With its ease of use and reliability, our theodolite 

can be a valuable tool for construction, alignment tasks, and 

other low-light surveying applications. 
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