






 4  

 

[0012] Accordingly, there remains a need for a system and method to detect a 

dissimilar object in underside of a vehicle in efficient way. 

SUMMARY 

[0012a] Aspects of the invention are defined in the independent claims. Some 

optional features of the invention are defined in the dependent claims. 5 

[0013] In view of a foregoing, an embodiment herein provides an under vehicle 

scanning system that detects a dissimilar object in a vehicle. The under vehicle scanning 

system includes (i) a scanner and acquisition module that is configured to capture one or 

more three dimensional (3D) images of an undercarriage of the vehicle at multiple instants 

when the vehicle crosses a structural unit with a slit, (ii) an analysis and processing module 10 

that is configured to process the one or more 3D images to obtain one or more 3D profiles 

of the undercarriage of the vehicle, and (iii) a display module that highlights the dissimilar 

object when the dissimilar object is detected in the undercarriage of the vehicle. The 

analysis and processing module further configured to: (i) normalize variations in 

orientation of the one or more 3D profiles of the vehicle's undercarriage, (ii) generate a 3D 15 

signature of the vehicle based on the one or more normalized 3D profiles of the vehicle's 

undercarriage, (iii) identify a model of the vehicle based on the 3D signature of the vehicle, 

and (iv) compare the one or more 3D profiles of the undercarriage of the vehicle with a 

standard profile of the undercarriage of a same model vehicle using the 3D signature to 

detect the dissimilar object. 20 

[0014] In one embodiment, the scanner and acquisition module includes an image 

capturing unit that is installed at a depth below a ground surface level to cover the entire 

width of the vehicle. 
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[0015] In another embodiment, the image capturing unit includes a three 

dimensional depth sensor to capture the one or more three dimensional (3D) images of the 

undercarriage 
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of the vehicle. 

[0016] In yet another embodiment, the display module provides an interactive 

visualization of the one or more 3D profiles of the vehicle, alongside with the standard 

profile of the vehicle, by zooming in to an area of interest in the one or more 3D profiles 

of the vehicle. 5 

[0017] In yet another embodiment, when a specific region on the one or more 3D 

profiles of the undercarriage of the vehicle is selected, the display module provides a zoom 

option to enable a relative mode visualization to analyze the specific region on the one or 

more 3D profiles of the vehicle's undercarriage. 

[0018] In one aspect, a system for scanning an underside of a vehicle to detect a 10 

dissimilar object is provided. The system includes (i) a scanner and acquisition module that 

is configured to capture one or more three dimensional (3D) images of an undercarriage of 

the vehicle at multiple instants when the vehicle crosses a structural unit with a slit, (ii) an 

analysis and processing module that is configured to process the one or more 3D images to 

obtain one or more 3D profiles of the undercarriage of the vehicle, and (iii) a display 15 

module that highlights the dissimilar object when the dissimilar object is detected in the 

undercarriage of the vehicle. The analysis and processing module further configured to: (i) 

normalize variations in orientation of the one or more 3D profiles of the vehicle's 

undercarriage, (ii) generate a 3D signature of the vehicle based on the one or more 

normalized 3D profiles of the vehicle's undercarriage, (iii) identify a model of the vehicle 20 

based on the 3D signature of the vehicle, and (iv) compare the one or more 3D profiles of 

the vehicle with a standard profile of the undercarriage of a same model vehicle using the 

3D signature to detect the dissimilar object. The display module provides an interactive  



 

 6  

 

visualization of the one or more 3D profiles of the vehicle, alongside with the standard 

profile of the vehicle, by zooming in to an area of interest in the one or more 3D profiles 

of the vehicle. When a specific region on the one or more 3D profiles of the undercarriage 

of the vehicle is selected, the display module provides a zoom option to enable a relative 

mode visualization to analyze the specific region on the one or more 3D profiles of the 5 

vehicle's undercarriage. 

[0019] In one embodiment, the interactive visualization of the one or more 3D 

profiles of the vehicle is computed based on depth histogram. 

[0020] In another aspect, a method of detecting a dissimilar object in a vehicle using 

a three dimensional (3D) under vehicle scanning system is provided. The method includes 10 

following steps of: (i) capturing one or more 3D images of an undercarriage of the vehicle 

when the vehicle crosses a structural unit with a slit of the 3D under vehicle scanning 

system, (ii) processing the one or more 3D images to obtain one or more 3D profiles of the 

undercarriage of the vehicle, (iii) normalizing variations in orientation of the one or more 

3D profiles of the vehicle's undercarriage, (iv) generating a 3D signature of the vehicle 15 

based on the one or more normalized 3D profiles of the vehicle's undercarriage, (v) 

identifying a model of the vehicle based on the 3D signature of the vehicle, (vi) comparing 

the one or more 3D profiles of the vehicle with a standard profile of the undercarriage of a 

same model vehicle using the 3D signature to detect a dissimilar object, (vii) providing an 

interactive visualization of the one or more 3D profiles of the vehicle, alongside with the 20 

standard profile of the vehicle, and (viii) highlighting the dissimilar object when the 

dissimilar object is detected in the undercarriage of the vehicle. 

[0021] In one embodiment, generating the 3D signature includes the following steps  
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detects a dissimilar object in undercarriage of a vehicle using a three dimensional (3D) 

profile of the vehicle; 

[0026] FIG. 2 illustrates an exploded view of the under vehicle scanning system of 

FIG. 1; 

[0027] FIGS. 3A-3C illustrate one or more 3D profile variations of the vehicle; 5 

[0028] FIG. 4A illustrates steps performed on any one of the lines of the 3D 

profiles/three dimensional (3D) point cloud representation of the vehicle in the process of 

generating the 3D signature; 

[0029] FIG. 4B illustrates a 3D profile of the vehicle with dissimilar objects; 

[0030] FIGS. 5 A and 5B are flow diagrams illustrating a method of detecting a 10 

dissimilar object in an undercarriage of a vehicle using a under vehicle scanning system of 

FIG. 1; 

[0031] FIG. 6 illustrates an exploded view of a receiver used; and 

[0032] FIG. 7 illustrates a schematic diagram of a computer architecture used. 

 15 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0033] The embodiments herein and the various features and advantageous details 

thereof are explained more fully with reference to the non-limiting embodiments that are 

illustrated in the accompanying drawings and detailed in the following description. 

 20 
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CLAIMS 

I/We claim: 

1.  An under vehicle scanning system that detects a dissimilar object in a vehicle, 

comprising: 

 a scanner and acquisition module configured to capture a plurality of three dimensional 

(3D) images of an undercarriage of the vehicle at multiple instants when the vehicle crosses a 

structural unit with a slit; 

 an analysis and processing module configured to process the plurality of 3D images to 

obtain a plurality of 3D profiles of the undercarriage of the vehicle, wherein the analysis and 

processing module further configured to: 

  normalize variations in orientation of the plurality of 3D profiles of the vehicle's 

undercarriage; 

  generate a 3D signature of the vehicle based on the plurality of normalized 3D 

profiles of the vehicle's undercarriage; 

  identify a model of the vehicle based on the 3D signature of the vehicle; and 

compare the plurality of 3D profiles of the undercarriage of the vehicle with a standard profile 

of the undercarriage of a same model vehicle using the 3D signature to detect the dissimilar 

object; and 

 a display module that highlights the dissimilar object when the dissimilar object is 

detected in the undercarriage of the vehicle; 

 wherein the analysis and processing module is configured to generate the 3D signature 

of the vehicle by:  

 (a) initializing a point set for a line of the plurality of 3D profiles with a first point;  
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 (b) comparing depth of each point along the line with depths of a previous point and a 

next point to add a current point at a change or discontinuity in the monotonic nature of the 

depth of the vehicle; 

 (c) continuing step (b), till an end of the line is reached, and adding a last point;  

 (d) calculating a value of z based on the line between the first point and the next point 

for each consecutive pair of points; 

 (e) subtracting the calculated value of z from an actual value of z for all the points in 

the 3D profile line to obtain a difference value; and 

 (f) adding the difference value to curvature for generating the 3D signature of the 

vehicle. 

 

2.  The system as claimed in claim 1, wherein the scanner and acquisition module 

comprises an image capturing unit that is installed at a depth below a ground surface level to 

cover the entire width of the vehicle. 

 

3.  The system as claimed in claim 2, wherein the image capturing unit comprises a three 

dimensional depth sensor to capture the plurality of three dimensional (3D) images of the 

undercarriage of the vehicle. 

 

4.  The system as claimed in claim 1 , wherein the display module provides an interactive 

visualization of the plurality of 3D profiles of the vehicle, alongside with the standard profile 

of the vehicle, by zooming in to an area of interest in the plurality of 3D profiles of the vehicle. 

 

5.  The system as claimed in claim 1, wherein when a specific region on the plurality of 

3D profiles of the undercarriage of the vehicle is selected, the display module provides a zoom 
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option to enable a relative mode visualization to analyze the specific region on the plurality of 

3D profiles of the vehicle's undercarriage. 

 

6.  A system for scanning an underside of a vehicle to detect a dissimilar object, comprising: 

 a scanner and acquisition module configured to capture a plurality of three dimensional 

(3D) images of an undercarriage of the vehicle at multiple instants when the vehicle crosses a 

structural unit with a slit; 

 an analysis and processing module configured to process the plurality of 3D images to 

obtain a plurality of 3D profiles of the undercarriage of the vehicle, wherein the analysis and 

processing module further configured to: 

  normalize variations in orientation of the plurality of 3D profiles of the vehicle's 

undercarriage; 

  generate a 3D signature of the vehicle based on the plurality of normalized 3D 

profiles of the vehicle's undercarriage; 

  identify a model of the vehicle based on the 3D signature of the vehicle; and 

compare the plurality of 3D profiles of the vehicle with a standard profile of the undercarriage 

of a same model vehicle using the 3D signature to detect the dissimilar object; and 

 a display module that highlights the dissimilar object when the dissimilar object is 

detected in the undercarriage of the vehicle, 

wherein the display module provides an interactive visualization of the plurality of 3D profiles 

of the vehicle, alongside with the standard profile of the vehicle, by zooming in to an area of 

interest in the plurality of 3D profiles of the vehicle, and wherein when a specific region on the 

plurality of 3D profiles of the undercarriage of the vehicle is selected, the display module 

provides a zoom option to enable a relative mode visualization to analyze the specific region 

on the plurality of 3D profiles of the vehicle's undercarriage; 
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wherein the analysis and processing module is configured to generate the 3D signature 

of the vehicle by:  

 (a) initializing a point set for a line of the plurality of 3D profiles with a first point;  

 (b) comparing depth of each point along the line with depths of a previous point and a 

next point to add a current point at a change or discontinuity in the monotonic nature of the 

depth of the vehicle; 

 (c) continuing step (b), till an end of the line is reached, and adding a last point;  

 (d) calculating a value of z based on the line between the first point and the next point 

for each consecutive pair of points; 

 (e) subtracting the calculated value of z from an actual value of z for all the points in 

the 3D profile line to obtain a difference value; and 

 (f) adding the difference value to curvature for generating the 3D signature of the 

vehicle. 

 

7.  The system as claimed in claim 6, wherein the interactive visualization of the plurality 

of 3D profiles of the vehicle is computed based on depth histogram. 

 

8.  A method of detecting a dissimilar object in a vehicle using a three dimensional (3D) 

under vehicle scanning system, the method comprising: 

 capturing a plurality of 3D images of an undercarriage of the vehicle when the vehicle 

crosses a structural unit with a slit of the 3D under vehicle scanning system; 

 processing the plurality of 3D images to obtain a plurality of 3D profiles of the 

undercarriage of the vehicle; 

 normalizing variations in orientation of the plurality of 3D profiles of the vehicle's 

undercarriage; 
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 generating a 3D signature of the vehicle based on the plurality of normalized 3D 

profiles of the vehicle's undercarriage; 

 identifying a model of the vehicle based on the 3D signature of the vehicle; 

comparing the plurality of 3D profiles of the vehicle with a standard profile of the undercarriage 

of a same model vehicle using the 3D signature to detect a dissimilar object; providing an 

interactive visualization of the plurality of 3D profiles of the vehicle, alongside with the 

standard profile of the vehicle; and 

 highlighting the dissimilar object when the dissimilar object is detected in the 

undercarriage of the vehicle; 

 wherein generating the 3D signature comprises: 

 (a) initializing a point set for a line of the plurality of 3D profiles with a first point;  

 (b) comparing depth of each point along the line with depths of a previous point and a 

next point to add a current point at a change or discontinuity in the monotonic nature of the 

depth of the vehicle; 

 (c) continuing the step (b), till an end of the line is reached, and adding a last point;  

 (d) calculating a value of z based on the line between the first point and the next point 

for each consecutive pair of points; 

 (e) subtracting the calculated value of z from an actual value of z for all the points in 

the 3D profile line to obtain a difference value; and 

 (f) adding difference value to curvature for generating the 3D signature of the vehicle. 

 

 

9.  The method as claimed in claim 8, wherein the steps (a) to (f) are performed for each 

of the lines of the plurality of 3D profiles for generating the 3D signature of the vehicle. 


