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Reasoned document based on Comments /Suggestion/Information received against uploaded Draft Broad 

Functional Requirement of Portable Track Geometry Measurement System  
S.N. Clause no. 

of RDSO 

Specification 

Clause, as it exists in RDSO 

Specification 

Comments/Information received 

Clause, as it should read after incorporation of Comments/Suggestions in the RDSO 

Specification 

RDSO’s Remarks Final Clause 

 

Addition (Red)/ 

Deletion (Green) 

   M/s. SVJ 

Corporation, 

Kolkata 

M/s. Graw, Poland M/S. Amberg Technologies 

AG, Switzerland 

  

1  1.0 Functional Requirements: 

 

 To  Reason    1.0 Functional 

Requirements: 

 

2  1.1 Portable Track Geometry Measurement 

System shall be a compact, light weight and 

easy to carry. Trolley like device which 

should be able to measure and record the 

Track Parameters of all track structures 

(BG) with 52 Kg / 60 Kg rails under 

floating conditions on Indian Railways like 

(a) Gauge (b) Cross Level (c) Twist (d) 

Unevenness (e) Curvature/Alignment (f) 

Track Distance. 

To add “(g) 

longitudinal 

profile of 

track (h) 

gradient of 

longitudinal 

profile of 

track.” 

The accuracy 

and least 

count to be 

mentioned in 

the table as 

mentioned/ 

suggested 

below:  

None None 

 

 

 

 

 

 

None 

Suggestion by SVJ 

Co. not accepted as: 

1.No need to 

measure 

longitudinal profile. 

 

2.No need to 

measure   Gradient 

of longitudinal  of 

track    

Portable Track 

Geometry 

Measurement 

System shall be a 

compact, 

lightweight and 

easy to carry. 

Trolley like device 

which should be 

able to measure and 

record the Track 

Parameters of all 

track structures 

(BG) with 52 Kg / 

60 Kg rails under 

floating conditions 

on Indian Railways 

like (a) Gauge (b) 

Cross Level (c) 

Twist (d) 

Unevenness (e) 

Curvature/Alignme

nt (f) Track 

Distance. 

3 1.2 The system shall be based on chord-offset 

principle of track geometry measurement. 

There should be provision to measure the 

Twist, Curvature/Alignment etc. on user 

selectable chord from 3 m to 25 m with 

limit of chord measuring beam is 2 m. 

Chord length 

of 21.5 

meters is 

selected as 

the optimum 

for evaluating 

the effect of 

the curvature 

With 

maximum 

length of 

chord 

measuring 

beam of 2m  

This correction 

indicates more 

clearly that no 

chord measuring 

beam longer 

than 2m will be 

accepted in a 

trolley. Smaller 

The system shall allow track 

geometry measurement by 

optical, mechanical or other 

method. There should be 

provision to measure/ determine 

the Twist, Curvature/ 

Alignment etc. on user 

selectable chord from 3 to 300 

Suggestion by SVJ 

Co. and M/S. 

Amberg 

Technologies is not 

accepted because: 

1. 3-25 chord length 

is sufficient to 

record parameter. 

The system shall be 

based on chord-

offset principle of 

track geometry 

measurement. 

There should be 

provision to 

measure the Twist, 
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of the path at 

the position 

and 

movement of 

passenger of 

freight car. 

Using a 

different 

chord is 

impractical. 

For example, 

RJD (Russian 

Railways) 

uses 21.5m 

chord for 

measuring.  

trolley can be 

quickly removed 

from the track 

when the train is 

coming, which 

is advantageous 

for the staff 

safety.  

m to detect short, mid and long 

wave track irregularities. 

2. Railway is using 

7.2m, 10m, 20m 

chord length to 

measure track 

parameter and 

chord length of 21.5 

m is not use in 

Indian Railway. 

 

Suggestion by M/s 

Graw Poland is 

accepted being 

clarified for mistake 

in sentence. 

Curvature/Alignme

nt etc. on user 

selectable chord 

from 3 m to 25 m 

with limit 

maximum length of 

chord measuring 

beam is of 2 m. 

4 1.3 The System shall have the facility of 

recording, storing and transferring Data. 

The on-board system shall have a capacity 

(Nonvolatile memory) to record and store 

track parameters for at least 1,000 km. 

1,000kms of 

storage is 

ambitious. 

Calculating 

10hrs per day 

x 5 kmph 

(being 

amibitious 

with 

maximum 

possible) we 

get 50 kms 

per day x 30 

days = 1500 

kms/month. 

As it is being 

GPS enabled, 

data is being 

transmitted to 

control room 

instantly and 

therefore 

considering 

max 

possibility, 10 

days data 

storage would 

mean 

500kms. 

Increasing 

None None 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

None 

 

Suggestion by SVJ. 

Co is not accepted 

as there will 

initially more scope 

for recording track 

Km.   

The System shall 

have the facility of 

recording, storing 

and transferring 

Data. The on-board 

system shall have a 

capacity 

(Nonvolatile 

memory) to record 

and store track 

parameters for at 

least 1,000 km. 
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this would 

only add 

costs, which 

is not 

necessary 

500kms is 

enough. 

External drive 

may be used. 

5 1.4 The device shall also be capable of 

recording and storing the locations of 

railway track. On-board GPS system should 

be used for saving the measurement route to 

ensure identification of the measurement 

location.  

What is the 

accuracy of 

the GPS 

system? 

There are 

three options. 

1. High 

accuracy by 

using the base 

station 

(accuracy of 

15 mm in 

online mode) 

2. Option 

without base 

station 

(accuracy of 

1.2m) 3. 

Option by 

using an 

industrial 

laptop with 

integrated 

GPS-receiver 

(accuracy 

8M). 

None None 

The device shall also be capable 

of recording and storing the 

locations of railway track. For 

that either an (on-board) GPS 

system or an odometer 

(tachometer, DMI) should be 

used for saving the 

measurement route to ensure 

identification of the 

measurement location. 

 

 

 

 

 

1.Accuracy of GPS 

should be as below: 

1.Horizontal ≤3 m 

2.RMS (2σ  )  ≤5 m 

 

2.Suggestion of 

Amberg partially 

accepted: 

an (on-board) GPS 

system and  an 

odometer 

(tachometer, DMI) 

both may available 

to record distance. 

Distance shall be 

recorded by either 

odometer or GPS 

bases system.  

The device shall 

also be capable of 

recording and 

storing the 

locations of railway 

track.GPS system 

and an odometer 

(tachometer) both 

may be available to 

record distance. 

Distance shall be 

recorded by either 

odometer or GPS 

based system. On-

board GPS system 

should be used for 

saving the 

measurement route 

to ensure 

identification of the 

measurement 

location. 

Accuracy of GPS 

should be as below: 

1.Horizontal ≤3 m 

2.RMS (2σ  )  ≤5 m 

6 1.5 System Data shall have compatibility for 

use in Track Management System (TMS) 

software being used in Indian Railways. 

What are the 

characteristics 

of the 

software 

TMS and data 

structure? 

Same to be 

provided for 

integration.  

None None 

 

 

 

None 

Suggestion of SVJ 

has been 

incorporated. 

System Data shall 

have compatibility 

for use in Track 

Management System 

(TMS) software 

being used in Indian 

Railways. Data 

should be stored in 

CSV/ASCII 

formate. 
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7 1.6 System should be mounted on a light weight 

triangular trolley or similar structure so as to 

be handled by max. two persons and, which 

may be kept off track during any 

approaching train. Total weight of the 

system should be upto 40 Kg. maximum. 

Why is 

triangular 

important? 

This may be 

removed. 

Weight up to 

25kg 

More 

lightweight and 

smaller, yet 

ruggedized, 

trolley can be 

quickly removed 

from the track 

when the train is 

coming, which 

is advantageous 

for the staff 

safety. 

Moreover, such 

reduction will 

make handling 

and 

transportation of 

the trolley 

easier, reducing 

its vulnerability 

to damages and 

wear due to its 

heavy weight 

and cutting the 

time required to 

load and unload 

the trolley from 

a car. 

System should be mounted on a 

light weight triangular trolley or 

similar structure so as to be 

handled by max two persons 

and, which may be kept off 

track during any approaching 

train. Total weight of the 

system should be up to 55 kg. 

maximum. 

Suggestion of SVJ 

Co. has accepted as: 

1.No need to 

specify the 

triangular structure 

and it should be 

framed structure. 

 

 

Suggestion by 

Ambergis not 

accepted as more 

weight may cause to 

transport and 

difficult to off-track 

out trolley in 

emergency 

situation. 

System should be 

mounted on a light 

weight triangular 

trolley framed 

structure which and 

can be split in main 

parts and assemble 

easily within 15 

minutes or similar 

structure so as to be 

handled by max. 

two persons and, 

which may be kept 

off track during any 

approaching train. 

Total weight of the 

system should be 

upto 40 Kg.30 Kg 

maximum. 

8   

 
 
 
 
 
 
 
 
 
 

None 

None 

 

Wanted to 

add 

 

 

The trolley 

should have 

the possibility 

to be split 

into two main 

parts.  

 

In addition to 

strive to make 

the trolley 

transport less 

time consuming 

and to protect it 

from damage, it 

is advantageous 

if the trolley 

may be split 

quickly into 

main parts and 

re-assembled 

back before 

deployment at a 

the next 

measurement 

 

 

 

 

 

 

 

 

 

 

 

None 

 Suggestion of M/s 

Graw and is 

accepted with 

modification so that 

it may easy to 

transport: 

The trolley should 

have the possibility 

to be split into  parts 

and assemble easily 

within 15 min. 
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site. Smaller 

parts are easier 

to transport and 

handle than the 

whole 

assembled 

device.  

11 1.9 The system shall be compact, robust and 

capable of working continuously during the 

severe Indian atmospheric and climatic 

conditions. It shall also be water resistant 

and dust proof for functioning in harsh 

environment of dust, vibration, shock, rain, 

wind and fog, which are normally 

encountered on Indian Railways. 

None None None 

The system shall be compact, 

robust and capable of working 

continuously during the severe 

Indian atmospheric and climatic 

conditions. The complete 

system shall be at least IP 54 

for functioning in harsh 

environment of dust, vibration, 

shock, rain, wind and fog. 

Which are normally 

encountered on Indian 

Railways. 

(See IP definition in 

https://en.wikipedia.org/wiki/IP

_Code) 

 

Suggestion by M/s 

Amberg is partially 

accepted and 

included provision 

of IP52. 

 

The system shall be 

compact, robust 

and capable of 

working 

continuously 

during the severe 

Indian atmospheric 

and climatic 

conditions. It shall 

also be water 

resistant and dust 

proof for 

functioning in 

harsh environment 

of dust, vibration, 

shock, rain, wind 

and fog, which are 

normally 

encountered on 

Indian Railways. 

The complete 

system shall be at 

least IP 52. 

13 1.11 Sampling distance/ measurement interval of 

the system should be user selectable of 0.25 

or 0.5m.  

It has been 

observed that 

Globally the 

sampling 

distance is 

0.185m. This 

sampling 

distance is 

equal to track 

diagnostic 

trains running 

elsewhere in 

the world. 

Sampling 

distance is 

defined as 

None None 

There shall be a track 

measurement at least every 

0.25m for data analysis and 

reporting/exporting the interval 

can freely be defined by the 

user (e.g. 0.1m, 0.25m, 0.5m 

1m, 5m 10m, etc). 

Suggestion by SVJ 

Co. & Amberg is 

partially accepted 

and reasons are 

1. To take recording 

at any desire 

location. 

Sampling distance 

should be multiple 

of .25m  

2. Recording and 

reporting shall be 

done by user define 

interval and it 

should be multiple 

of .25m. 

Sampling distance/ 

measurement 

interval of the 

system should be 

user selectable of 

0.25 or 0.5m. 

multiple of 0.25 

and reporting/ 

exporting interval 

can be decided by 

user. 

https://en.wikipedia.org/wiki/IP_Code
https://en.wikipedia.org/wiki/IP_Code
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wheel 

diameter 

divided into 

16. 

15 1.13 The system should have the facility for 

recording and storage of various track 

features along with their locations through 

keyboard entry by operator during 

recording. The track features to be recorded 

along with track geometry parameters are at 

least: Kilometer post (KM), Level Crossing 

(LC), Points & Crossing (P&C), Switch 

expansion Joint (SEJ), OHE Mast (OHEM), 

Bridge (BR), Platform (PL), Missing rail 

fittings (RF).  

None 

Wanted to 

add 

Track 

features/ 

events 

recoding 

 

 Problem 

with rail head 

profile (from 

visual 

inspection) – 

material flow 

and/or wear. 

 Problem 

with 

sleeper(s) 

 Track 

chainage 

milestone 

Rail head profile 

may affect the 

track gauge 

readings 

(material flow 

will results in an 

apparently 

smaller track 

gauge readings, 

while the rail 

head wear may 

suggest that the 

track gauge is 

bigger than in 

reality). 

Problems with 

sleepers may be 

due to their poor 

condition, or 

indicate to the 

unstable 

permanent way.  

Railway 

chainagechanges 

should be 

reflected when 

required in the 

measurement 

data, in addition 

to the 

continuous 

distance 

measurement.  

 

 

 

 

 

 

 

None 

Suggestion by M/s 

Graw is already 

included in this para 

so slight 

modification and 

reason are  

: Missing rail fitting 

elaborated with Rail 

fracture, Missing 

ERC, rubber pad, 

fish plate, Loose 

bolts, Broken Rail, 

Broken Sleeper. 

The system should 

have the facility for 

recording and 

storage of various 

track features and 

track defects along 

with their locations 

through keyboard 

entry by operator 

during recording. 

The track features 

to be recorded 

along with track 

geometry 

parameters are at 

least: Kilometer 

post (KM), Level 

Crossing (LC), 

Points & Crossing 

(P&C), Switch 

expansion Joint 

(SEJ), OHE Mast 

(OHEM), Bridge 

(BR), Platform 

(PL), Missing rail 

fittings (RF), Rail 

fracture, Weld 

fracture, Missing 

ERC, Rubber pad, 

Fish plate, Joggle 

plate, Loose bolts, 

Broken Rail, 

Broken Sleeper. 

17 1.15 The system must have the provisions to 

generate Off-line report & output on 

different chord lengths can also be obtained.  

None None None 

The system must have the 

provisions to generate off-line 

report & output on different 

user-defined chord lengths from 

3 to 300m to visualize all 

relevant track irregularities 

from short to long wavelength. 

Suggestion by M/s 

Amberg is already 

available in para. 

The system must 
have the provisions 
to generate Off-
line report & 
output on different 
chord lengths in 
multiple of 0.25m 
can also be 
obtained. 
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19 1.17 System shall have the facility for calibration 

of tachometer and sensors.  

The time 

interval of the 

calibration to 

be mentioned. 

Frequent 

calibration 

means 

downtime and 

required 

skilled 

operators. We 

propose to 

mention 

“Calibration 

to be done 

once a year 

only and 

optimal 

performance 

to be 

achieved on 

this basis” 

None None 

 

 

 

 

 

 

 

 

None 

Suggestion of M/s 

SVJ Co. is available 

in para. 

 

System shall have 
the facility for 
calibration of 
tachometer and 
sensors. 

21 1.19. System must have software module to 

generate the following reports from the 

recorded track geometry. 

None 

Wanted to 

add 

 

 

Provision in 

software to 

compare up to 

four 

measurements 

Provision in 

software of 

functionality to 

compare up to 

four 

measurement 

results offers 

better means for 

evaluation of 

track condition 

and revealing 

the changes of 

the track 

geometry over 

time.  

None  System must have 

software module to 

generate the 

following reports 

from the recorded 

track geometry. 

   

 

   Suggestion of M/s 

Graw is accepted 

due 

1. for comparative 

study of track 

parameter in time 

interval. 

(a)To access the 

improvement/ 

deterioration of 

track, provision in 

software is to be 

made to compare 

upto four previous 

technical data. 

22  - Track irregularity peaks with None None None None  (b)Track 
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magnitude above user selectable 

threshold value along with its location. 

irregularity peaks 

with magnitude 

above user 

selectable threshold 

value along with its 

location. 

23  - Evaluation and printing of standard 

deviation of each parameter for 200 

meters block in a kilometer, the 

distance of last block in the kilometer 

may be more or less than 200 m. If the 

distance in last block is less or equal to 

50 m it should be combined with 

previous block otherwise it shall be 

dealt as separate block i.e. the 

maximum and minimum length of last 

block may be 250 m and 51m 

respectively. 

At this point 

in the 

evaluation of 

the results of 

production 

and printing 

of a kilometer 

(1 km on a 

single sheet 

of A4). If 

necessary, 

these settings 

can be 

changed to 

suit your 

requirements. 

To 

accomplish 

this, we need 

more precise 

and detailed 

requirements. 

None None None This para is 

modified useful. As 

purchaser will 

inform according to 

their requirement.   

 

(c) Evaluation and 

printing of standard 

deviation of each 

parameter for 200 

meters block in a 

kilometer, the 

distance of last 

block in the 

kilometer may be 

more or less than 

200 m. If the 

distance in last 

block is less or 

equal to 50 m it 

should be 

combined with 

previous block 

otherwise it shall 

be dealt as separate 

block i.e. the 

maximum and 

minimum length of 

last block may be 

250 m and 51m 

respectively. 

Purchaser will 

inform about 

evaluation of the 

results of 

production and 

printing of a 

kilometer. 

24  - Evaluation and printing of one peak 

based Index and one SD base index. 

The formula and details of these can be 

taken from the purchaser.  

Need more 

input data on 

a valuation 

technique. By 

default are 

evaluated on 

each 

kilometer.  

None None None This para is not 

useful for this 

machine. 

 

DELETED 
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25 1.20 Height of the display above ground level 

shall be adjustable between 1.06 m to 1.52 

m. 

None 

Display unit 

at a fixed 

height of 0.8 

to 1.1m  

Height of 

display unit 

more than, say, 

1m above the 

rail head, as 

proposed in the 

draft, would not 

let the operator 

concentrate on 

carrying out the 

visual inspection 

of the track. 

Therefore, a 

statement like: 

“Height of the 

display unit 

above the rail 

head shall be 

within 0.8 to 

1.1m” would 

ensure proper 

viewing angle at 

both the display 

and the 

permanent way 

– and does not 

eliminate a 

possibility of 

adjustable 

mounting. That 

way, the 

specification is 

more general, 

allowing more 

flexibility in 

selection of the 

trolley type. The 

proposed 

mounting height 

has proven 

comfortable 

both for the tall 

and short 

operators.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

None 

Suggestion by M/s 

Graw partially 

accepted and reason 

are: 

1.Variable height 

person can operate 

the machine 

 

Display shall be 

adjusted between .8 

to 1.6 m. 

Height of the 

display above 

ground level shall 

be adjustable 

between 1.06m to 

1.52m 0.8m to 

1.6m. 
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26 2.0 Technical Features:  

Range and accuracy of the system shall be 

as under:  
SN Parameter Chord  Range 

 

Accuracy Least 

Count 

i.  Unevenness 
User 

selectable 

+50 

mm 

 

+1.0 mm 
0.1 

mm 

ii.  

Alignment 

(measured 

14mm 

below rail 

table) 

User 

selectable 

+50 mm 

 
+1.0 mm 

0.1 

mm 

iii.  Twist 
User 

selectable 

1 in 

50 to 

1 in 

1250 

+1.0 mm 

0.1 

mm 

 

iv.  

Gauge 

(measured 

14mm 

below rail 

table) 

_____ 

-30 to 

+ 50 

mm 

+0.5 mm 
0.1 

mm 

v.  Cross level   _____ 

0 to 

+200 

mm 

+1.0 mm 

0.1 

mm 

 
 

Table given 

below as 

Annexure 

‘A’ 

 

Wanted to 

add 

 

one track 

geometry 

parameter 

more  

Gradient (the 

difference 

between the 

track gauges 

over a user 

specified 

distance – 

chord, like for 

the twist): 

Parameter: 

Gradient  

Chord: user 

selectable 

(usually 1m) 

Range: - 30 to + 

50mm 

Accuracy:+/- 

0.5mm 

Least count: 

0.1mm  

Parameter: Gauge (measured 

14mm below rail table)  

Chord: -  

Range: -30 to + 65mm 

Accuracy: +/- 0.3mm 

Least Count: 0.1mm  

 

Parameter: Cross level 

Chord: -  

Range: 0 to +260mm 

Accuracy: +/- 1.0mm 

Least Count: 0.1mm 

No suggestion 

accepted as this 

pare is sufficient on 

IR. 

 

 

Annexure “A’’SVJ Corporation, KolkataTechnical Features Table: 

 

No. Parameter  Range Accuracy Least Count 

1. Unevenness (as per 1.1(d)) +50 mm 

(on 3.6m chord) 

+ 1.0mm 0.1mm 

2. Alignment (measured 14mm below rail table) 1.1(e) +50 mm 

(on 7.2m chord) 

+ 1.0mm 0.1mm 

3. Twist (as per 1.1(c)) 1 in 50 to 1 in 1250 + 1.0mm 0.1mm 

4. Gauge (measured 14mm below rail table ) ( as per 1.1(a)) -30 to + 50 mm + 0.5mm 0.1mm 

5. Cross level (as per 1.1(b)) 0 to +200 mm + 1.0mm 0.1mm 

6. Longitudinal profile of track (proposed 1.1(g))  + 50 mm per 1km 

track 

 

7. Gradient of longitudinal profile of track (proposed 1.1(f)) +50
0
/00 +0.25

0
/00  

8. System for control of short irregularities on the rail table In the wave length range from 

0.15m to 0.30m, mm 

+ 0.05mm  

9. System for control of short irregularities on the rail table  In the wave length range from 

0.30m to 1.20m, mm 

+ 0.1mm  

10. System for control of short irregularities on the rail table In the wave length range from 

1.20m to 2.40m, mm 

+ 0.1mm  

11. System for control of short irregularities on the rail table Detecting of separate short irregularities in the wave 

length range less, than 0.15m (pulse irregularities), 0-

5mm 

  

12. Detection of covered/ track distance (as per1.1(f))  Max.2m per 1km track 1m 

13. Detection of running speed, in the range of the operation speeds   1km/h 

*********** 


