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Abstract 

This paper outlines the benefits of wider stereo optics for 3D measurement acquisition in the field of 
industry and science. An in-depth discussion is provided on how greater precision is achieved from 
further than previously attainable. Outlining how measurement results are obtained, and proper 
utilization of the various measurement methods. 

Advances in CCD size, optics manufacturing, and point matching algorithms all combine to create a 
new super wide field stereo measurement system. With a measureable area 4 times greater than what 
was previously attainable, newer and larger measurement types can be taken. The ability to measure 
from farther away also means that it is much easier on the user to get to the target area to perform 
measurement. Less time is taken on trying to get close enough for a satisfactory image. All of these 
factors combine to create a stereo measurement system that is easier to use, and able to provide more 
precise measurements than ever before. 
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1  Section:  Introduction and Premise of Videoscope RVI 

Remote visual inspection using videoscopes is the action of acquiring a visual image from a location 

that is not visible for the human eye or using a straight line of sight or access.  It therefore requires 

maneuverability, accessibility and durability.  In reference to the image, the intent is naturally to 

optimize the quality of the image, but also to see as much as possible at any given time, with the least 

effort, time and risk of missing something.   All with the intent of improving the probability of detection 

of any items that do not meet expectation. 

2  Section: :  Introduction of  Measuring function by Videoscope  

In addition to damage detection, inspectors also need to know the dimension of the damage. 

Videoscope can do defect measurement for helping inspector to understand their inspection result more 

accuricy. There are many measuring method was epuipped on Videoscope like Scalar Measurement, 

Shadow Measurement, Laser Measurement , 3D Phase Measurement and Stereo Measurement. The 
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measurement function can help inspector not only find the defect but also measuring it, and make 

judgement based on the measuring result.  

The most popular measuring in this industry is Stereo Measurement, Stereo measurement tip adapters 

have two lenses like human eyes, which allow accurate measurements in three dimensions at any angle. 

         

Figure 1: What is Stereo Measurement? 

Stereo Measurement is the most popular measuring method in this industry, reliable, accuracy and easy 

to use is the reason why it is well accepted by all inspectors. 

3  New Challenge for Stereo Measurement 

More and more measurement was done by inspector for different defect which they found during the 

inspection, some of them is located very complicated space, and some times the size of defect is huge. 

The traditional Stereo Measurement can do inspection only within limited Object Distance (Normally 

is 30mm), if the obeject distance is too big, the deviation will be increased accordingly. And also due 

to the limited obeject distance, the maximum damage which can be measured will be around 35mm.   

Such kind of large damage are popular in Pipe Line/ Gas Turbine/ Boiler and Vessel 

4 Advanced 3D stereo measurement 

Our eyes use 3D stereo measurement to estimate sizes or distances. Industrial videoscopes work in a 

similar way, but instead use a measurement tip to focus and detect the image. When a point on an 

object is detected with a single measurement it is not possible to obtain accurate distance 

measurements. 3D stereo measurement can address this issue by measuring an object from two 

slightly different positions and determine the distance by parallax and triangulation.  
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Optimising the process of stereo measurement on a small diameter tip, videoscopes use a two-lens 

setup to project the object onto a single CCD camera from two different angles. This setup makes it 

possible to obtain detailed information about the distance between the object and the measurement tip 

of the videoscope. 

Various improvements in technology including image acquisition, processing and optics have enabled 

advances in 3D measurement, giving rise to the so-called ‘super wide field’ 3D stereo measurement. 

These improvements include better optics, laser diode illumination and improved CCD imaging 

sensors (cameras).  

 

Increasing Probability of Detection (PoD), the latest optics and a more sensitive CCD have given rise 

to significant increases in both the Field of View (FoV) and the Depth of Field (DoF); increasing FoV 

by 50%, and the DoF even further, 70% compared to conventional videoscopes, meaning that defects 

that are 4 x larger than conventional videoscopes can be measured. 

 

Gaining access to those hard-to-reach areas, these improvements have also resulted in a considerable 

expansion of the range of ‘tip-to-target’ distances over which measurements can be performed. 

Where, in standard models the tip-to-target distance range is limited to 5-30 mm, this range has more 

than doubled in the latest videoscopes. Combined with advanced scope tip articulation this enables an 

unprecedented level of detail when measuring and imaging areas that are difficult to reach.  

 

These features, as well as increased resolution twinned with enhanced laser illumination systems, 

have evolved the inspection workflow, making it easier than ever to inspect, check and measure in 

just three simple steps (callout box). Increasing PoD where standard videoscopes fail. 

 

As discussed, technological advances in RVI technology have resulted in several important benefits 

for the end-user, especially with respect to limitations associated with day-to-day use of RVI 

technology. The series of case studies below highlight the real-world value that the latest videoscope 

benefits afford when measuring, for example, thin features, reflective surfaces, dark compartments 

and objects under acute angles. 

5.1 Features of Advanced 3D stereo measurement 

5.1 Measurement from Further Away 

The new laser light source provide 170% lighting out put, it can make inspector to see more further 

away with clear view,HD  CCD can capture nice sharp image with stronge light source, bright and 
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sharp image provide fundamental for measurement from further away. Now the Advanced 3D stereo 

measurement can support inspector to do the measurement form big object disctance (up to 60mm).  

To achieve the best possible results, a target with new RVI devices distance of around 60 mm from 

the target object is recommended, compared to 30 mm required with traditional videoscopes. In order 

to test measurement accuracy of the IPLEX NX against an extreme target distance and under adverse 

conditions, a measurement was conducted against a known distance of a calibrated rule of 100 mm 

(+/- 0.5 mm) length, from a target distance greater than 200 mm (192.8–204.8 mm). The surface of 

the rule was highly reflective, in order to place the system under the most adverse conditions possible 

and to understand the accuracy achievable in the worst case scenario. While a standard videoscope 

was unable to achieve any measurement data, this videoscope was able to take a measurement with 

99.79% accuracy.  

5.2 Wider Field of View (FOV)  

Traditional Setero Measurement has 60 degree’s Field of View (FOV), but the advanced 3D stereo 

measurement can support 90 degree, which can support inspector to monitor 3 times field of View on 

viewing area. 

 

Figure 2: Improvement of advanced 3D stereo measurement? 

 

5.3 Multi Spot-Ranging 

Spot-Ranging is a tools for inspector to understand how far the scope is from object, by understand this 

object disctance inspector can understand the accuracy of their measurement by endoscope. Traditional 
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videoscope provide only single Spot-ranging, but the new system IPLEX NX equipped Multi Spot-

Ranging which have 5 object distance information on the same monitor, which can help inspector to 

understand the angle of the scope against the object, which can help inspector to increase their 

measurement accuracy,inspector’s confidence for their measurement result also. And at the same time, 

also inspector can do quick depth measurement by use the difference of 5 object distance. 

 

Figure 3: Multi Spot-Ranging 

Summary 

Advanced, Super Wide Field 3D stereo measurement is an invaluable tool for RVI as it helps to convert 

images into reliable, consistent, tangible data. The precision with which these measurements can be 

obtained, however, relies on using the very best optics and image processing software available. All 

these elements have been brought together in the latest generation of industrial videoscopes for 

unprecedented quality and precision.  
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