
 

Page 1 of 19 
 

Reasoned Document for TRINETRA specification no. MP.0.0400.17, Rev. 01 for Final issue based on the Firm’s comments. 

Clau
se 
No. 

Description M/s Commco / ELTA M/s Tooltech Tata ASL Rail Vision RDSO Remarks 

0 Introduction: 
Indian Railway Locomotive drivers, while driving 
the trains, rely purely on visual clues and visual 
images besides the aspect of Signal to look out for 
obstruction on track ahead to prevent collision or 
mishap. 

The specification is prepared to define the 
functional & technical requirements, design, 
inspection and test schedules required for 
development and deployment of TRI-NETRA on 
Indian Railway locomotives and any other self-
propelled vehicle treated as train of Indian 
Railways.  

The specification covers basic features of the 
system. 

It is the responsibility of the 
manufacturer/supplier to develop detailed 
design/circuit to meet the requirements of this 
specification. 

     

1 Objectives and Scope of the specification: 
This document lists the functional requirements of 
TRI-NETRA for Indian Railways.  

This document has been prepared with an aim of 
defining the requirements for development of 
system which shall be capable to enable the 
Locomotive Driver to visualize and warn about 
such infringing objects from a reasonable far away 
distance so as to enable him/her to apply brakes 
sufficiently in advance to stop the train well short 
of the infringement in all-weather condition 
including day and night. 

        

2 Terminology / Abbreviations:         

3 Scope of Supply: 

The proposed TRINETRA per one loco set shall 

contain following major components which are 

within the scope of supply of the vendor:  

 Multispectral Camera– 02 Sets ( One at 
either end of loco) 

 Ranging device (For example RADAR or 
any other such device which is meant for 
measuring the distance from the point of 
observation to the target) -02 Sets ( One at 
either end of loco)  

 Display Unit (not less than 12” and not 
more than 19” display size) for viewing 
video – 02 Sets (On each Control desk) 

 Processing unit (Might be integrated in 
other modules) 

   Rangefinder device (For 
example Radar or any 
other device……)”” 
 
Remarks : 
Range finder that can 
work in the given weather 
conditions is indeed a 
Radar and a Radar that 
can be on a mobile Loco 
with 1.2 km range with a 
guaranteed human sized 
object detection is not 
commercially available off 
the shelf 
 

1. multispectral means 
VIS+LWIR and not multi 
slices of wavelengths - 
it's irrelevant. 

update required. 
2. as stated below it can 

be passively or by using 
a radar or so with its 
limitations and cost 

M/s Tata ASL comments: Apart from commercial 
availability, firm has not specifically mentioned about the 
non-feasibility on  the technical ground or any other statutory 
constraints.  No other firm has commented about 
commercial non-availability of the ranging device. Hence, no 
change in the specifications in this regard is being 
considered. 
 
 
M/s Rail Vision Comments:  
1. Following modification has been done in the Spec 

“Multispectral Cameras (including VIS camera)” for 
better clarity. 

 
2. Specification clearly mentions “RADAR or any other 

such device which is meant for measuring the distance 
from the point of observation to the target”. Hence, no 
change in the specifications in this regard is being 
considered. 
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 DC-DC converter as applicable to the type 
of Locomotive (Input supply 72 V for Diesel 
Loco or 110V for Electric Loco). Type of 
Locomotive shall be communicated to the 
successful bidder. 

 Required cables and interfacing equipment 

 Hardware for mounting and cabling. 
 
Note : 
a. The vendor shall supply any additional 

components, if required, as per their own 
design for satisfactory performance of the 
system.  

b. The system shall be robust.  

Scope of Supply proforma has to be submitted by 
the firm along with the offer as per Annexure-1(A). 

4 Functional requirements:.  

The system shall pre‐warn the locomotive driver 

well in advance so as to give him/her an audio‐

visual warning for each console  (two consoles in 

each locomotive) and to enable him/her to apply 

brakes so as to stop the train well short of the 

infringement/obstruction. 

One set of equipment consisting of all the 
necessary cameras/ antennas/sensors for 
visualizing the track ahead in the direction of 
motion shall be mounted on either end of the 
locomotive. 
 
 

    1. is there a possibility of 
more than 1 monitor? 
The braking distance 
here contradicts the 
table in 4.1 

2. it is assumed that each 
side is completely 
independent, therefore 
seems irrelevant. 
Interfaces should be 
defined 

 
3. one computing unit can 

work with 2 sensor 
units, one at a time and 
by that reduce the cost - 
subjected to installation 
and integration 
constrains. Distance 
between computing unit 
and sensor unit can be 
up to 50m 

 
M/s Rail Vision Comments:  
1. It is already specified that each console should have 

one display i.e. Two display per locomotive as referred 
in clause no. 3 also. 
Braking distance depends on the  trailing load, gradient , 
Brake effort and hence table in 4.1 mentions the 
detection range. Loco pilot will run at suitable speed to 
match the braking distance. 

2. The para is given for better understanding. Second para 
is simplified further for better clarity, which is as follows. 
 
“Each working side of the locomotive will have one set of 
equipment consisting of all the necessary cameras/ 
antennas/sensors for visualizing the track ahead in the 
direction of motion.” 

 
3. Specification does not impose any constraint on the 

number of computing unit.  

4.1 Detection range of the obstruction:                         

The  equipment  shall  detect the object ahead  

and  display  the  same  in  the  form  of  a  real-

time  video with the distance of obstruction on 

display screen located ergonomically near the 

operator’s seat.  

 

The table below shows detection range of Human 
sized Object of approximate size of 1.7 mtr x 0.6 
mtr  required for field testing of TRINETRA system 
during day and night time, when the Line of Sight 
is uninterrupted. 
 

Detection : 
Besides human-sized 
objects – what are 
other types of objects 
to be covered by the 
system and whether 
classification for such 
are to be provided. 
 
 
 
 
 
 
 
 
 
 

 1. The table below 
shows detection 
range of Human sized 
Object of approximate 
size of 1.7 mtr x 0.6 
mtr 

required for field testing of 
TRINETRA system during 
day and night time, 
during non-rainy 
conditions, when the 
Line of Sight is 
uninterrupted.”” 
 
Remarks Note : 
During Rains the 
performance of Imaging 
and Range Finder device 

1. subjected to available 
installation position 

 
 
 
 
 
 
 
 
 

2. object contrast/RCS and 
orientation should be 
taken into account 
mainly at long ranges - 
may cause 
misdetections 

 

M/s Elta: 
It is specified that human sized objects will be considered for 
benchmarking the proposed system in regard to detection 
range. Specification only calls for detection. However, 
designer may incorporate any value added feature in the 
overall framework of specifications. 
M/s Tata ASL: 

1. Specification mentions detection range 
enhancement in comparison to naked eye visibility. 
Hence, weather condition should not have any affect 
as naked eye visibility would also reduce in the rain.  

 
2. In regard to magnification of 3X to 4X of Normal 

Visibility, it is submitted that visibility range   through 
system is non-linear across different fog regime. 
However, within a particular regime range 
requirements are linear. Range requirements of 
different regimes have been set considering 
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Table-1  
 
 
 
 
 
 
 
 
 
 
 

would deteriorate. Hence 
testing should be done in 
non-rainy condition.” 
 
2. As per laws of 

Physics, the 
performance ranges 
for detection of 
human object for EO 
and Rangefinder 
should be 
standardised for 3x to 
4x of Normal visibility 
across different 
weather conditions. 

 
Eg. If under Mild fog, 
normal visibility is 300m, 
EO detection is 1.1Km 
and Rangefinder is 
1.2Km, then for Dense fog 
these values should be 
100m, 400m, 450m 
respectively and likewise 
for Extreme fog these 
values should be 5m, 
20m, 25m respectively. 
 
Measurements during 
trials are subject to 
variability‟s such as 
atmospheric conditions, 
accuracies of measuring 
equipment etc. 
Hence, all targeted ranges 
should be defined as 
"mean values" with a 
standard deviation of 
10%. These statistics 
should be collected over 
multiple instances in a 
trial. 

3. On clear: human size 
detection at 1.2km: 

on clear visibility and sufficient 
contrast - detection only. VIS 
sensor visibility is given and not 
a requirement. If 1.1km 
detection is required no need to 
measure at 1.2km. 
please update the specs 
 

4. On Mild fog: human 
size detection at 
1.2km:  

subjected to contrast  - marginal. 
needs to validate with data 
acquisition 
 

5. On Dense fog: human 
detection at 900m:  

subjected to contrast  - marginal. 
Distance to object can be 
measured using a radar 
technology - will increase cost. 
Radar for 900m is also marginal. 
needs to validate with data 
acquisition. 
 

6. On extreme fog: 
human detection at 
200m: 

partially comply. 
subjected to contrast  - marginal. 
needs to validate with data 
acqusition 

operational requirement of Indian Railways. 
Also, following  clauses have been added to account for 
variability during evaluation : 

 The ranging accuracy of ±10% or ±10 m (whichever 
is higher tolerance). 

 Statistical inference adopted to account for 
variability in the measurement of range owing to 
locational and temporal variability in the foggy 
condition. Kindly refer Annexure-2(C) 

 
M/s Rail Vision Comments 

1. Kindly refer para 6.18 and para 6.19 
 

2 to 6). Functional requirements need to be met by 
the tenderer by appropriate design of the system. 

4.1.1 Train speed ranges given at column (B) are 
indicative, specific speed(s) will depend upon the 
conditions and visibility prevailing at the time of 
field trials in dynamic condition. 

     

4.1.2 Normal Visibility at column (C) should be referred 
as naked eye visibility of a person with normal 
vision for static trials and dynamic condition. 

     

4.1.3 The system should alert and display the distance of 
the locomotive from the obstructions. The ranging 
device should be able to measure the distance with 
the accuracy of ±10% or ±10 m, whichever is 
higher. 

Distance Estimation 
accuracy : 
10% accuracy for 
obstacle at 1200 m 
distance can lead to an 
error of 120 m (and 
360 m for worst case 
statistical error) that 

  assuming higher is lower 
accuracy - as mentioned before 
accuracy of passive 
measurement is about 10%. 
please make the requirement 
more clear 

M/s Elta Comments: 
Accuracy has been specified keeping in view the functional 
requirements and to account for temporal and spatial 
variation in fog.  
 
M/s Rail Vision Comments: 
For better clarity para, in the specification word “tolerance” 
has been added after “whichever is higher”  
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may lead to erroneous 
decision by the loco 
pilot. Whereas Radar 
sensor is capable to 
provide accuracy of 1 
meter or less even at 
long distances , and 
therefore to allow 
better decision making 
and assist in correct 
situation awareness by 
the driver. 

4.1.4 To validate the above functional requirement, trials 
will be conducted in the real field condition and 
parameters will be recorded. The trials will be 
carried out across the regime at different points 
according to the prevailing foggy condition and the 
corresponding values  for column (D) and (E) of 
above table will be derived by applying linear 
interpolation technique as given below: 
 
     Table 2 
 

   the behavior is not necessarily  
linear with all wavelength 
ranges- refer to annex Rail 
Vision Fog analysis. 
please make the requirement 
more clear 

M/s Rail Vision Comments: 
 
That is why, three fog regime has been  defined. Within a 
particular regime range requirements are linear. Range 
requirements of different regimes have been set considering 
operational requirement of Indian Railways. 
Also, following  clauses have been added to account for 
variability during evaluation : 

 The ranging accuracy of ±10% or ±10 m (whichever 
is higher tolerance). 

 Statistical inference adopted to account for 
variability in the measurement of range owing to 
locational and temporal variability in the foggy 
condition. Kindly refer Annexure-2(C) 

 
 
 

4.1.5 However, the trials in each fog regime shall be 
conducted upto the lowest achievable Normal 
visibility towards the lower limit of the respective 
range of fog regime (Column C). Evaluation criteria 
are given at Annexure-2(C). 

     

4.1.6 Firm has to arrange for necessary measuring and 
test equipment for functional trials along with the 
documentary proof of calibration having traceability 
up to national/international standard. 

   Rail Vision is an ISO certified M/s Rail Vision Comments: 
Noted 

4.2 Indication of Signal Post, etc. with GPS:         

GPS system shall be used to map the signal lamps, 
Level Crossing, etc. and to provide GPS – based 
audio visual indication of location of signal post, 
Level Crossing, etc., as per the Fog PILOT 
ASSISTANCE SYSTEM for SAFETY (FogPASS) 
Specification No. RDSO/SPN/201/2010, Ver. 2.0  
(Annexure 4). 

Indication of Signal 
Post, etc. with GPS : 
This chapter referred to 
FogPass requirements, 
which are provided for 
a stand-alone, battery 
operated portable 
device with separate 
user interface console. 
The integration of 
landmarks alerts based 
on GPS can certainly 
be handled by the 
TRINETRA system, but 
as a built-in 
functionality without the 
need to separate the 
consoles or the 
computation units. 

FogPASS 
functionality 
(Clause 4.2) has 
already been 
implemented. 
We have seen 
and heard it in a 
loco already 
several years 
ago - it is far 
more reasonable 
to request the 
future 
TRINETRA 
device to provide 
HW environment 
in which 
FogPASS 
application can 

 signal location and state can 
be provided by Rail Vision 
system based on customer GIS 
data base 

M/s Elta Comments: 
The specification of fog pass is referred for indicating the 
functional requirement of Fogpass to be provided with 
TRINETRA system. For better clarity, the para has been 
amended as follows- 
 

“GPS system shall be used to map the signal lamps, Level 
Crossing, etc. and to provide GPS – based audio visual 
indication of location of signal post, Level Crossing, etc., as 
per the functionality broadly based on the Fog PILOT 
ASSISTANCE SYSTEM for SAFETY (FogPASS) Specification No. 
RDSO/SPN/201/2010, Ver. 2.0  (Annexure 4).” 
 
Loco Pilot should have minimum disturbance from alerts 
and annunciation. Hence, Fog Pass System functionality is 
proposed to be integrated with TRINETRA System.  
M/s Tooltech Comments:  
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FogPass requirements 
should be revised or 
re-formulated to allow 
this functionality to be 
integrated seamlessly 
into the TRINETRA. 

run, including 
the large 
database of the 
geo-coded track 
features, rather 
than imply that 
the TRINETRA 
supplier 
develops it from 
scratch. 
There is no 
connection 
between the two. 
FogPass is an 
engineering 
integration of an 
add-on test 
system to the 
base technology 
of perception 
technologies. 
GPS / GNSS / 
PNT system is 
different. In 
2017, in 
response to the 
then EOI we had 
given a detailed 
road map of 
further such 
integration 
possible such as 
Coloured carpet 
for distance 
visualisation, 
Level-crossings 
and stations 
indications, 
Condition 
monitoring, etc.; 
not just the 
FogPass 
functionality, 
which was also 
included. There 
is no reason to 
add one-off 
integration now 
and not others. 
As per clause 
7.2, 
“Modifications in 
equipment 
design to meet 
new 
requirements or 
to improve 

Kindly refer to comments above. Functionality of Fog pass 
are required to be integrated with Trinetra System at this 
stage only so as not to distract the Loco pilot with two 
different displays. However, necessary GPS coordinates of 
Signals, Level crossings and Permanent Speed Restrictions 
of the specific routes shall be provided by the Railways. 
  
M/s Railvision Comments: Kindly refer to comments above 
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reliability” exists. 
So let‟s prove 
the product 
technology and 
ask bidders for 
all the 
integration of 
RDSO Wish-List. 
They are able to 
provide after 
tests for the 
deployment. 
Let‟s stay with 
the purpose of 
the tender. 
Whenever 
FogPass is to be 
added, RDSO 
must evaluate 
and buy this 
specific 
FogPASS and 
give it for 
integration; 
instead of 
forcing 
perception 
technology 
bidders to do so. 
Our job is to 
integrate. 
Tomorrow it may 
also include 
braking prompts. 
These are 
forever evolving 
matters and for 
this we have 
offered you a 
modular, 
upgradable 
system, so no 
piece is wasted 
and all are 
upgradable. In 
12 years of 
service this is 
what you will 
need. 
Therefore we 
request RDSO 
to delete these 
references to 
product 
standards at this 
stage. 

4.3 Field Of View (FOV):                                           Replacing field For situational awareness RailVision system detect the M/s Tooltech, M/s Tata ASL and M/s Rail Vision 
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Imaging system should enable to identify whether 
object is on the same track or not and virtual 
fencing on both sides at a distance of 2.5 mtr. 
from centerline of the track is desirable. For 
situational awareness at close ranges a wide field 
of View (WFOV) equivalent to width of 11 mtr. at 
distance of 40 m shall be ensured. Apart from 
above, Narrow Field of View (NFOV) for detecting 
obstacles located at far distance is also required. 
The Vertical FOV should be at least 150. 

of view. This 
definition 4:3 is 
made in an 
“over-patching” 
way. 
o WFOV : 11m 
width at 40m 
distance = 
15.658 degrees 
o NFOV : 
Required, not 
defined 
o Vertical FOV: 
at least 15 
degrees 
 
There is no 
scientific basis to 
this, particularly 
in a proof of 
concept project 
to stabilize the 
technology 
tender. 
 
In field tests, as 
was done in 
December 2016 
and February 
2017, we may 
try different lens; 
but why this 
revision in the 
specification. 
The original 
specification is 
good and tight 
enough to solve 
the problem and 
has come after 
many round-
table interactions 
with all the 
bidders. By the 
way the earlier 
wider area 
display is a more 
complex, 
expensive 
equipment for 
safety use and 
should not be 
diluted to „lower 
the bar‟ for entry. 

at close ranges a wide 
range of visibility 
equivalent to width of 3 
tracks at 40 m distance 
shall be ensured.”” 
 
Remarks: 
The present requirement 
would warrant separate 
cameras for Far and Near 
Field of view which would 
render switching over 
between the two modes, 
hence requiring human 
intervention OR if 
automated would project a 
sudden change of viewing 
perspective. 
 
Given the 1km Range 
Requirement, a 15 degree 
FOV is too wide FOV to 
be achieved with same 
lens. 
 
Remarks : 
Vertical FOV for Imaging 
system (Ranging device 
excluded) is of no 
significance as user has 
already specified system 
performance parameters 
adequately. Therefore 
request removal of this 
parameter. 
Alternately, the frontage 
(width) in metres to be 
visible at 1.2 Km may be 
mentioned. 
 

path of the train and provides 
the associated alerts. In 
addition the movement is 
detected so when an object 
might cause an accident the 
system can identify it as well. 
The NFOV does not reach to 
15deg vertical coverage - it is 
covered by the WFOV by the 
nature of geomentry. 
minor amendment to be done 

Comments: 
Noted. Vertical FOV requirement has been removed. 
However, it should maintain the standard aspect ratio of 4:3. 
In regard to Narrow FOV, it is required to be kept to consider 
the detection visualization of long distance objects. It is 
desirable to have simultaneous streaming of both near and  
wide FOV on the single display e.g. in the form of  picture in 
picture, multiple picture. Specification has been prepared to 
take care of the operational requirements.     

4.4 Anti-blooming mechanism:    

The system shall have an anti-blooming 
mechanism to prevent obscuring of information 

   easily achieved with RV imaging 
system. VIS,SWIR and MWIR 
cannot fully comply this 

M/s Railvision Comments: 
Requirement of the Specification have to be met. 
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due to the bright source (headlight of passing 
locomotive or any other blooming effect).                                

requirement 

4.5 System sensitivity:     

In case a thermal imaging camera is used, the 
Noise Equivalent Temperature Difference (NETD) 
of the system should be lower or equal to 35mK in 
the full operating temperature range. If the 
recommended NETD is not used, firm may furnish 
the NETD for selected camera with justification to 
meet the functional requirement with their offer 
for their design appraisal.                                             

  The second para “If the 
recommended NETD is 
not used, firm may furnish 
the NETD for selected 
camera with justification to 
meet the functional 
requirement with their 
offer for their design 
appraisal”, is suggested 
for removal. 
 
Remarks: 
Based on technology 
advancements Thermal 
cameras providing NETD 
of =< 35mK are now 
available from multiple 
sources. Therefore this 
point may be removed.  
 
 
 

1sigma or so at F/1. Can be 
achieved with cooled sensor 
which is extremely expensive, 
low format and low reliability 
i.e. high maintenance cost. This 
requirement is not a system 
requirement and should be 
cancelled. 
 
please amend - contadicts 6.25, 
no cooled detector withstands 
power up of 1-2minutes. It is 
more like 5min or even more on 
high temperatures 

M/s Tata ASL and M/s Rail Vision Comments: 
No change in para is considered necessary as it does not 
interfere with the functional requirements. 
Specification does not ask for  type of detector, it is left to 
the designer to choose the type of detector.  Para 6.23 has 
been amended, power up time increased to 2 min. 

5 Environmental condition: 
Image quality is often limited by scattering caused 

by particles present in the imaging medium by 

losing contrast and resolution. Followings are to 

be considered in design & development of 

TRINETRA:  

 Extreme fog conditions (sometimes normal 
visibility up to 5 meters) 

 Requirement of very fast real time image 
processing / stabilization system 

 High vibration of train in real time (loco 
speed up to 160 kmph)  

 Environmental protection (heavy rain fall, 
humidity, oil/dust inside the loco etc.)  

 High temperature variations  
 

Following Environmental condition is given for 
reference purpose. 
           Table 3 
 

Environmental 
conditions : 
High vibration of train – 
we suggest to specify 
the expected vibrations 
profile for different 
speeds, to allow better 
clarity. 

  need to have the actual vibration 
spectrum of all relevant 
installation locations. 
 
for how long the high 
temperature exposure takes 
place? Air pressure availability 
for the system is required. 
needs about 6bar @ 0.15kg/s - 
TBC 
 
performance degradation during 
a 100% humidity is expected. 
performance degradation during 
a heavy rain is expected. 
 
air pressure availability is 
extremely advised. 
Validation & Verification table to 
conform A,I,T methods in the 
specs. Please update - keep in 
mind that every actual test 
would require additional cost - 
please provide the PSD. 
 
Regarding high wind speed : 
verification method to be 
discussed 
 

M/s Elta and M/s Rail Vison Comments: 
IEC 61373 standard may be referred for vibration and shock 
requirement which are already mentioned at Annexure-2(A) 
of the specification. 
System should pass the IEC 60571 standard to qualify the 
product for environmental requirement as detailed at 
Annexure 2(A). 
 

6.1 Technical Requirement 
The system should be user friendly as well as 
hands free to the extent possible. 

   RV system already works this 
way 

M/s Rail Vision Comments: 
Noted. 
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6.2 The system will be highly rugged for external 
environment, which will be tested as per IEC-
60571 and IEC-60529 standards. 

     

6.3 Proper vibration isolation technology should be 
provided for the system at physical level. 

        

6.4 Video stabilization algorithms should be 
implemented to stabilize real time videos. 

      depends on vibration PSD. 
Stabilization algorithms are not a 
good thing and therefore to be 
avoided. 
please amend. 

M/s Rail Vision Comments: 
 
Para is amended as follows. 
 
“Video stabilization algorithms to stabilize real time videos  
may be provided., if required” 

6.5 Hermetic ceiling shall be provided for critical 
components with minimum IP-65 level which will 
be tested as per IEC-60529 standard. 

      no need to test from water jets 
from bottom side 

M/s Rail Vision Comments: 
 
Clause is self-explanatory. 

6.6 Every component of the system shall be mounted 
on locomotive itself. The system shall be self-
sufficient and there shall not be any installation on 
the track side. 

     

6.7 Device must work in all types of weathers 
encountered in India, including rain, fog 
conditions, etc., as mentioned in Para 0. 
 

   performance degradation is 
expected in some of the 
scenarios as mentioned above 

M/s Rail Vision Comments: 
Visibility enhancement has been related to naked eye 
visbility. Hence, functional requirements specified need to be 
met. 

6.8 The device must not distract the driver of 
locomotive with too many alarms/blinking 
lights/flasher etc. during the course of his normal 
working and especially when no abnormal 
conditions are existing on the track ahead. 

   with non classifying systems 
such as radar it is nearly 
impossible 

M/s Rail Vision Comments: 
Functional requirements are to be met.. 

6.9 The Display in front of the Loco Driver must show 
all alarms/blinking/lights/flasher etc. including the 
distance measured in case of abnormal conditions 
with this device  so as to avoid distraction of  Loco 
Driver to watch at different places for such 
alerts/alarms. 

     

6.10 The display before the driver of the locomotive 
should support colour display. Visuals on the 
screen should be uncluttered with only relevant 
information being displayed in different colours. 
The colour of image which is likely to pose danger 
to the train should preferably be in red colour to 
differentiate it from other images which do not 
pose any threat to the train. 

    needs to be further specify M/s Rail Vision Comments: 
Clause is self-explanatory. 

6.11 The device must record Display recordings in clear 
video format for post-event analysis. The storage 
capacity must be sufficient to store at least 15 
days of video. Industrial grade Solid state drive 
should be used for storing the data. 

    cost impact for the SSD. The 
images that will be stored will 
include the alarm graphics 

M/s Rail Vision Comments: 
Requirements given in the specification need to be met. 
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6.12 The video so stored as above must be in a format 
that can be copied to a portable Hard Disk (USB) or 
a USB flash drive using software that shall be a 
part of the system installed on locomotive and it 
should be possible to simply copy it without need 
for any other devices. Quality of video so 
transferred should be as clear as the original 
video. 
 

    this might open a back door for 
cyber attacks. Needs to be 
reconsidered 

M/s Rail Vision Comments: 
Requirements given in the specification need to be met. 

6.13 If the imaging system device fails, then it should 
give a positive indication to the driver/loco pilot 
that the system has become inoperative/ 
unreliable/ defective. This should be an act of 
positive alarm to the driver. Such alarm/warning 
should be acknowledged by the driver through a 
positive act of acknowledgement. 

     

6.14 The system video output shall be according to the 

following specification: 

6.14.1 Video resolution of display shall be at least 

XGA (1024x768 pixels). 

6.14.2 Video refresh rate shall be at least 30Hz. 

6.14.3 Video latency of the system shall be less 

than 250mSec 

6.14.4 Day camera (visible spectrum range) shall 

be High Definition 1920 x 1080 pixel 

6.14.5 Detector resolution for IR camera shall be 

minimum VGA 640 x480pixel. 

 

 System Video Output : 
The requirement for full 
HD day camera 
requirement with 30Hz 
rate imposes high data 
rate requirement for 
the video stream and 
may lead to degraded 
“bits per pixel” 
configuration. In video 
processing algorithms, 
it is sometimes better 
to compromise on 
resolution, while 
working with high bits 
per pixel information, 
since this provides 
better detection 
performance. Since 
mandatory detection 
performance is already 
defined in ch. 4.1 we 
feel that 6.14 imposes 
redundant constraints, 
that may contradict 4.1 
requirement, whereas 
the system shall work 
in the most optimized 
mode to satisfy 4.1 
requirement , in 
whatever resolution or 
frame rate that is fitting 
the mandatory 
performance. 

    Regarding 6.14.5 (Detector 

resolution for IR camera): 

Railivsion system includes an 

XGA (1024x768 pixels) IR 

sensor for a better coverage and 

classification video latency 

should be a part of overall alarm 

from detection therefore should 

be deleted - anyway comply 

M/s Elta Comments : 

Noted. Considering the requirement, Day camera hardware 

resolution is relaxed to XGA. However, other parameters are 

not changed considering the minimum technical 

requirement. Video refresh rate is modified as Video Refresh 

rate of Display shall be compatible to at least 30Hz. 

Further, the firm has to design/configure the system and 
image processing accordingly to meet the functional 
requirement given at Para 4.1.  
M/s Rail Vision Comments : 

The detector resolution is specified as minimum technical 

requirement. No change in para is considered necessary. 

6.15 System control shall preferably be implemented 
by a HMI with touch panel for display which uses a 
multi-mode display and context sensitive keys (like 
a mobile phone) or with buttons. Resolution and 

     it would be better to have 
buttons due to sensitivity 

M/s Rail Vision Comments: 
No change in para is considered necessary. 
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pixels size shall be informed by the supplier as 
mentioned at Annexure-1(B). 

6.16 TRINETRA shall be powered from the locomotive 
battery power supply of 74 volts DC (for HHP 
locos) or 72 volts DC (for ALCO locos) and 110V DC 
(for Electric Loco, DEMU, EMU and MEMU). The 
offered design shall accommodate the voltage 
variation permitted as per IEC 60571. System shall 
be designed to minimize the power requirement. 
The electromagnetic compatibility inside the 
locomotive shall be as per IEC-62236. 

      

6.17 Multispectral Camera should be installed at 
suitable location. Mounting arrangement of 
camera shall be such that clear view is available 
and it is robust to sustain and isolate jerk and 
vibration experienced while locomotive running. 

      multispectral means VIS+LWIR 
and not multi slices of 
wvelengths - it's irrelevant. 
amendment is needed 

M/s Rail Vision Comments: 

Following modification has been done in the Spec 

“Multispectral Cameras (including VIS camera)” for better 

clarity. 

 

6.18 Overall dimension, Weight with location of fitment 
in loco for TRINETRA and its sub assembly should 
be furnished by the supplier to purchaser before 
Prototype Inspection. However, the overall 
dimension and weight of the equipment should be 
able to be accommodated in the space available in 
the driving cab of both diesel and electric 
locomotives, without causing any inconvenience 
to the driver in having clear view ahead and 
discharging his functions. It is recommended to 
visit the diesel loco and electric  loco for 
understanding the space availability for fitment of 
the System. HMI (Display for Video) shall be 
installed for clear view to the Loco pilot in the cab 
of the locomotive. 

    As Thermal Imaging 
Wavelength of 8-12um 
cannot penetrate through 
glass, if the Camera 
Sensor is placed inside 
the driving cab, it would 
not be able to see past 
the Windscreen. 
 
Remarks : 
Flexibility should be 
provided for mounting the 
system internal as well as 
external to the loco cab. 
 

part of interface document that 
was provided 

M/s Tata ASL Comments: 
Flexibility has already been provided in clause 6.19 for 
mounting of the components on the exterior of the 
locomotive, provided they do not infringe the maximum 
moving dimensions  However, the HMI Display has to be 
installed inside the driving cab, as mentioned in the clause 
6.18. 
 
M/s Rail Vision Comments: 

Clause is self explanatory. 

6.19 The components installed at the locomotive’s 
exterior shall not infringe the maximum moving 
dimension. The Drawing indicating maximum 
moving dimension of loco is attached at Annexure-
3. 

    depends on installation position 
according to customer approval 

M/s Rail Vision Comments: 
Clause is self-explanatory. 

6.20 Anti-pilferage and vandal proof mechanism should 
be provided for external equipment. 

     
 

the system would be strongly 
fastened with screws - access to 
equipment shall be limited by 
customer 

M/s Rail Vision Comments: 
Clause is self-explanatory. 

6.21 Connectors used with TRINETRA should be 
compliant to MIL standard or equivalent. 

        

6.22 The system shall run built in self-test on power up, 

and could give warning to the driver if the system 

fails and is not functioning as expected. 
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6.23 Power up time shall be less than 1 minute. 

 

      around 1min, maybe also 2min 
or so 

M/s Rail Vision Comments: 
Noted. 2 min may be acceptable. Para has been amended, 
accordingly. 

7 Life cycle management 

The equipment supplier shall ensure that the 
lifecycle requirements of the equipment be met as 
detailed in the paragraphs below. 

      in general computing 
components have a short 
lifetime that has to be taken into 
account. 
analysis to be performed 
according to mission profile to 
provided by RDSO 
 

M/s Rail Vision Comments: 
Clause is self-explanatory. No change in para is considered 
necessary. 

7.1  Expected life 
The expected life of the equipment shall be 12 
years or more. 

   with modifications if needed. 
analysis to be performed 
according to mission profile to 
provided by RDSO 

M/s Rail Vision Comments: 
Clause is self-explanatory. No change in para is considered 
necessary. 

7.2 Support during lifetime 
The equipment manufacturer shall ensure that the 
following support is available on demand during the 
equipment lifetime: 

 Service / spares support for the equipment 

 Options for comprehensive maintenance 
contract  

 Modifications in equipment design to meet 
new requirements or to improve reliability 

The options for demanding these support services 
shall be reserved by the Indian Railways and the 
equipment manufacturer shall provide the same 
on demand. 
 
Note: Cost of the services shall be determined 
through a mutually acceptable process between 
the manufacturer and the users on the Indian 
Railways. 

   under service contract. 
analysis to be performed 
according to mission profile to 
provided by RDSO 

M/s Rail Vision Comments: 
Clause is self-explanatory. No change in para is considered 
necessary. 

7.3 End of equipment life management 
The equipment manufacturer shall provide options 
to upgrade / refurbish equipment at the end of life 
of the equipment when requested by the Indian 
Railways.  

 

   under service contract. 
analysis to be performed 
according to mission profile to 
provided by RDSO 

M/s Rail Vision Comments: 
Clause is self-explanatory. No change in para is considered 
necessary. 

8 Safety requirements 
The equipment shall meet all statutory and 
regulatory criteria required for public safety. The 
device must be safe in all respects to humans – 
both to locomotive personnel and to trespassers 
on railway track who are being scanned and 
imaged. 

   Rail Vision stand alone system 
is passuve and therefore no 
active scanning 

M/s Rail Vision Comments: 
Noted 

9.1.1 9  Tests and Trials 
9.1  Testing 
9.1.1 Testing to be done during Prototype 
Inspection at firm’s premises: 

      no Validation & Verification table 
in the specs. Please update - 
keep in mind that every actual 
test would require additional 
cost. 

M/s Rail Vision Comments: 
Test and trials method including test evaluation criteria  have 
been elaborated to the extent possible in the Annexures. No 
changes are considered necessary. 



 

Page 13 of 19 
 

Clau
se 
No. 

Description M/s Commco / ELTA M/s Tooltech Tata ASL Rail Vision RDSO Remarks 

This shall be done as per details attached at 
Annexure-2(A). 
 
 
 

V&V method must be determind 
is test?analysis? Inspection? 
Etc... 
please update spec. 

9.1.2 Fitment Trials in Loco 
Fitment trials of the TRINETRA system shall be 
carried out as per Annexure-2(B) in the shed after 
mounting the system in the locomotive. 

   RDSO must approve installtion 
concept 

M/s Rail Vision Comments: 
Noted 

9.1.3 Functional Trials 
Functional Trials comprising of Static and Dynamic 
Trials shall be conducted with the system mounted 
on Locomotive in real condition. Format for 
Functional Trials on loco is attached at Annexure-
2(C). During functional trials, observations 
regarding normal visibility and enhancement of 
the visibility in dynamic condition shall be 
recorded by a three-member committee, 
comprising of Zonal Railway's representative, 
Firm’s representative and RDSO’s representative, 
to their best judgment. 

   V&V method must be determind 
is test?analysis? Inspection? 
Etc... 

M/s Rail Vision Comments: 
 
Test and trials method including test evaluation criteria have 
been elaborated to the extent possible in the Annexures. No 
changes are considered necessary.   

9.1.4 Field Trial 
Based on the compliance of the above, field trials 
(period and quantity as decided by purchaser) for 
performance evaluation shall be closely monitored 
and evaluated by RDSO for: 

 Reliability under actual operating 
conditions 

 Advantages for locomotive operation  

 Maintainability of the system 

Notwithstanding anything that may be specified in 
this specification, the  final responsibility for the 
suitability of the design and complete integration 
shall lie with the supplier and shall carry out all 
modifications for satisfactory functioning during 
the period of field trials.  
Any safety related modifications issued by IR are 
to be carried out by the suppliers. 

     

10 Documents required from supplier 
The equipment manufacturer must provide, to 
RDSO/Purchaser, the Design Document containing 
details of design and schematics required for the 
purpose of evaluation of the design and its 
functionality. Design document shall broadly 
mention the following 

 Overall functional description of the system  

 Description of Technology used  
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 Description of major components/sub-
assemblies 

 Schematic diagram of the system 

 Parameters as mentioned in Annexure-
1(B) 

 Standard data sheet of major components 
(If any) 

Documents required at different stages of the 
development are listed below: 

10.1 List of Documents to be furnished by Firms along 
with the offer: 
 
   Table 4 
 
Note: Documents listed above at clause 10.1 shall 
be submitted as part of the offer. All fields of 
proforma are mandatory unless otherwise 
specified. 

     

10.2 List of Documents to be furnished by Firms before 
Prototype Inspection: 
 
          Table 5 
Irrespective of the details brought out here, all 
information and documentation which are essential 
for operation, testing and maintenance of the 
equipment supplied shall be submitted on request 
of Indian Railways. 

Note :  
* Marked document is not mandatory to be 
submitted before Prototype Inspection. However, 
it should be submitted before field trials clearance. 
# Test protocol may include any other test as 
deemed necessary by OEM, apart from the tests 
mentioned in Annexure 2(A) 

     

11 Warranty 
 The complete system with controls shall be 

warranted for satisfactory and trouble free 
operation in conformity with the standard 
IRS conditions. All aspects of workmanship 
and design shall be covered by this 
warranty. The supplier shall immediately 
provide arrangement for rectification of 
failures reported under warranty.  

 

 Warranty period of any equipment of the 
system may be extended as per mutual 
agreement between purchaser and 
supplier if the equipment has undergone 
major design modifications during the 
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warranty period.   
 

12 Marking and Packing 
 Each equipment shall bear for 

identification serial number, type, year of 
manufacture, manufacturer‟s name as well 
as important parameters/ratings.    

 

 All equipment of the complete system 
shall be suitably packed in strong water 
proof boxes to prevent any damage during 
transit and handling.  

 

  

    

  

13 Training:   

The supplier shall train adequate number of IR 

personnel in operation and maintenance of the 

offered System. 

The equipment manufacturers shall arrange 

training for operations and maintenance of the 

equipment, as an integral part of the equipment 

supply. 

 

  

  

    

14 Undertaking by equipment manufacturer: 

Vendor shall provide a signed copy of the 
undertaking on “INFRINGEMENT OF PATENT 
RIGHTS” along with the offer. The undertaking 
shall be as per proforma at Annexure-1(C). 

  

    

  

15 Declaration of confidentiality of submitted 
documents by manufacturers: 
While submitting a new proposal/design, 
manufacturer must classify their documents 
confidentiality declaration along with the offer as 
per proforma at Annexure-1(D). 

  

    

  

Anne
xure-
1(A) 

  

  

  

Anne
xure-
1(B) 

  

  

  

Anne
xure-
1(C) 

  

  

  

Anne
xure-
1(D) 

  

  

  

Anne
xure-

  There is no real 
reason to 
request 

  M/s Tooltech Comments : 
 
Earlier tender also mentioned the IEC 60571 standard for 
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2(A) compatibility with 
a number of IEC 
standards at this 
stage 
(Annexure-2A). 
These tests are 
carried out, 
when the 
prototype is 
tested, 
approved, and 
we move 
forward to final 
deployment. 
These tests 
force us to 
freeze the 
design, without 
testing at site 
conditions which 
is the purpose of 
the tender 
(03195018); 
which is 
counterproductiv
e and 
contradictory. 
Such a 
significant 
departure from 
the purpose of 
the tender is 
neither needed 
and is more 
supplier-specific 
than purpose-
specific. 

prototype testing. In the revision, the test standard has been 
further elaborated for better understanding and clarity. 

Anne
xure-
2(B) 

  

  

  

Anne
xure-
2(C) 

 Test Evaluation Criteria 
: 
The addition of the 
testing evaluation 
criteria is very much 
welcomed, however, 
the statistical nature of 
the criteria defined can 
lead to difficulties in 
practical application of 
the tests. Since the 
tests are to be 
performed in different 
weather regimes, if not 
enough samples are 
taken due to   

 M/s Elta Comments: 
In view of the requirement of low samples, parametric 
statistical inference based on student‟s t distribution has 
been adopted. 
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unavailability of the 
specific conditions for 
enough time, the 
criteria will not 
represent the actual 
performance of the 
system. We suggest 
formulizing criteria for 
small amount of 
observations collected, 
to allow efficient and 
time-limited 
acceptance tests 
execution. 

Anne
xure-
3 

Maximum Moving Dimensions  

  

  

Anne
xure-
4 

FogPASS Specification FogPass specifications 
: 
FogPass requirements, 
are provided for a 
stand-alone, battery 
operated portable 
device with separate 
user interface console 
and hardware. 
The main FogPass 
functionality - 
landmarks alerts based 
on GPS - can certainly 
be handled by the 
TRINETRA system, but 
as a built-in 
functionality without the 
need to separate the 
consoles or the 
hardware of the 
computation units. We 
suggest to extract the 
relevant requirements 
of the FogPass 
functionality and to 
adapt it as a sub-set of 
TRINETRA 
specifications, to allow 
this functionality to be 
integrated seamlessly 
into the TRINETRA, 
while discarding of all 
redundant and 
unnecessary 
requirements.   

 M/s Elta Comments: 
May kindly refer the remarks at Para no. 4.2. Accordingly, 
para 4.2 has been modified. 

Gene
ral 

General comments other than Spec clauses  1. There is 
nothing wrong or 
incomplete or 
inadequate in  

 M/s Tooltech Comments : 
As such there have been no material change in the revised 
specifications. It has been made more objective and 
wherever there was some ambiguity, that has been 



 

Page 18 of 19 
 

Clau
se 
No. 

Description M/s Commco / ELTA M/s Tooltech Tata ASL Rail Vision RDSO Remarks 

the long 
discussed (11 
years, 10 
revisions) tender 
no 03195018 
with specs no. 
MP.0.0400.17 
for "TRI-NETRA‟ 
- Terrain imaging 
for locomotive 
dRivers -INfra-
red, Enhanced 
opTical & Range 
Finder Assisted” 
which was even 
requested for 
validity 
extension in 
August 2020. 
Closing 
investments to 
package it to 
comply with the 
tender have 
been completed. 
The base 
technology had 
already been 
proved by us in 
trial ordered by 
Railway Board 
vide EOI for 
Global Tender 
No.: 
2016/DEV.CELL
/IGRI/4. There is 
no known 
technology 
upgrade 
behaviour 
between Aug‟20 
and Nov‟20. 
 
 
2. The integrity 
of a formal 
tender 
respectfully must 
be maintained. If 
discharged after 
9 months, it 
should be 
reissued without 
spec revision. All 
technical bids 
have been 
reviewed. Only 

addressed. 
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financial bid 
remained to be 
opened. 

 


