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Background 

Worldwide video image processing has been the focus and drive towards automated visual surveys.  
This endeavour has been ongoing for a number of decades.  Considerable research has gone into the 
conversion of images via software to define and evaluate various physical attributes of distress 
development of surfaced areas.  Typically cracking, ravelling, potholes, edge breaks, etc needs to be 
evaluated in terms of degree and extent.  The recorded distress is converted via a standard 
methodology, as per TMH9, to derive or calculate Visual Condition Index (VCI) for roads.  The 
calculation makes use of the same demerit calculation reducing condition from a perfect 100 rating as 
described in the COTO Doc

.  To date, the mathematics, use of artificial intelligence and software development 
struggled to provide a fully automated evaluation of the visual condition of a surfaced area surveyed 

- -automatic analysis. 

Digital Visual Assessment background  

Advances had lately been made in High Definition (HD) real-time image and video technology and 
associated software in terms of image capturing speed and quality.  Some Software had already been 
developed for ad hoc applications in the past on road survey situations.  The High-Speed Profiler (HSP) 
of Specialised Road Technologies (SRT) is already equipped with such HD video cameras and 
instruments. 

Digital visual assessment software had already been developed by ScienceWare for road survey 
applications for project-level investigations.  The HSP with HD video attachment makes it possible to 

many-in- , rutting and now visual image 
processing.  Suitable visual assessment software was developed for visual assessment from the HD 
images based on the Committee of Transport Officials (COTO) Technical Methods for Highways (TMH), 
TMH 9: Manual for visual assessment of road pavements (Committee Draft Final May 2016). 

Preparation to do the high-speed survey 

The HD video cameras are set up in the workshop to enable the calibrated perspective grid to be 
superimposed on the surveyed video 
images.  As shown in Figure 1 the 
perspective grid is set at 1mx1m grid 
blocks and a limit of 6m is set forward-
looking enabling for accurate and in 
focus measurement.  Accurate 
transverse and longitudinal 
measurements of any form of distress 
(functional or structural) can thus 
literally be measured on the captured 
HD video still image.  The images are 
geo-referenced to the element or sub-
element under surveillance as will be 

explained below making for accurate linkage to the position of distress degree or extent.  

Figure 1:  High speed profiler HD video camera set up and calibration 
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The further preparation is to take the GIS inventory of the specific Road Link and use it as a framework 
via the shapefiles to ensure data display and validation will be possible.  The functions of the 
instruments onboard the HSP (Distance Measuring Instrument (DMI) and Real-time corrected GPS) 
makes it possible to check on the correctness of the Survey Road Link and if unsatisfactory can 
immediately be re-run at the better or correct position. The GPS onboard the HPS is sub-meter 
accurate allowing accurate geo-referencing. 

How the DVA works 

The Software utilizes a dual-screen computer set-up for evaluation as shown in Figure 2. 

 

Figure 2: Dual screen functionality of the DVA 

The primary screen is used for the Assessment Link and Visual Assessment Data Input. In Figure 3 the 
primary screen data input screens are shown including the TMH 9 defect types preloaded buttons for 
degree and extent evaluation at the correct range of evaluation.  Provision is made for point item 
Inventory Logging.  Point Items are defined as it is logged and a database of Items is thus created.  The 
logged items are linked by Chainage and GPS co-ordinates and thus being geo-referenced. 

 

Figure 3: Primary Screen: Visual Assessment data input 

Primary Screen 
Secondary Screen 
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The secondary screen presents the correctly geo-referenced image of the road sub-element being 
surveyed.  This is shown in Figure 4. The screen will typically show three HD video images; The front 
view with the superimposed calibrated grid and the back or side view showing the surface directly 
behind the HSP. The front view has a zoom facility/function (yellow rectangle) which allows the 
surveyor/evaluator to move it around.  The zoomed-in area is shown on the bottom right side of the 
screen. 

 

Figure 4: Secondary Screen Layout 

 

The detail of the geo-refenced map and identification of the sub-element to be evaluated in the main 
screen is shown in more detail in Figure 5. 

 

Figure 5: Detail of primary screen map to select Starting Assessment Link 
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The primary screen can switch progressively from general information pre-set by the geo-referenced 
information described before. This general identification of the survey link is shown in Figure 5. 

The surveyor is then guided via the primary screen via successive and different view panels with 
buttons for the engineering aspects of the surface, the engineering structural, the functional and 
which then provides the summary information before the data logging can be completed. These 
successive viewer screens are shown in Figure 3. 

Once the Assessment of a Block or Link is done and saved the software will automatically advance to 
the next Assessment Block or Link. The Assessment forms on the Primary Screen are strictly according 
to the TMH9.   The Assessment Program includes the following functions (inter alia): 

Assessment forms according to TMH9: Committee Draft Final May 2016 
Inventory Items or comments can be logged at a specific location e.g. Vegetation at km 0.040. 
A database is built on the fly and previous logged items and descriptions can be selected from 
this database.  Items can be added/deleted from this database as needed. 
Fields are validated before saving to check that all forms are completed. 
Data is saved as a file per link and added to a comma-separated database.  This database can 
be imported into Excel for further processing. 

-  
 

DVA survey technology advantages  

The DVA survey technology has various advantages over the normal manual survey method:  

It is safer for surveyors with no concerns regarding road safety and access.  
Surveyors can do the survey in a safe office environment. Evaluation can be re-run repeatedly 
with no issues about traffic or access to roads. 
Experienced surveyors can act as auditors on surveyed sections and continuously calibrate the 
other surveyors to ensure good quality and repeatability of results. 
Training of personnel can also be done in such a non-threatening and safe environment with 
realistic examples form roads.  
Previous examples and experience on roads and now on airports have shown that the DVA 
analysis can be done at detailed levels better than required for project-level investigations. 
The DVA analysis can also be tweaked to become more efficient at network level 
investigations by tweaking the section areas to that used on network-level investigations. All 
the detailed video information is still available to be used in a re-run later at a much higher 
level of detail and smaller areas compared to project level.  
Images of the areas which register either a degree or extent of three or more are automatically 
grabbed and stored by the DVA software. This enables a photo record of the worst areas for 
trend monitoring with successive surveys.   
The safety and access issues had been described as a major improvement on the manual 
method of survey. The efficiency of time and cost of the DVA survey and analysis is better than 
that of the normal manual surveys.  
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