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IBAK PANORAMO SI 4K
Portable Ultra HD System for Manholes
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The IBAK PANORAMO SI 4K uses two high-resolution digital cameras with 185° fisheye 
lenses. These are installed on the topside and underside of the cameras and take hemi-
spherical photos at 5 cm intervals. The photos are put together to form spherical images, 
thus enabling a true 3D interior view of the manhole to be created. With the images files 
generated in this way, the perspective from which you want to view an event or a defect is 
freely selectable and a virtual manhole inspection and the measurement of defects are also 
possible in the office. 
The xenon flash lighting permits pin-sharp images to be generated in spite of the very high 
scanning speed. 
Over the last few years, the PANORAMO product line has been further improved on the 
basis of this proven technology. The result is an image that is much more brilliant still with 
4K resolution on the 360° photos. This means that the resolution is four times as high as Full 
HD. To achieve such brilliance and to allow this high resolution to be displayed on the moni-
tor and stored, the transmission path has been revolutionised. As with the recently released 
PANORAMO 4K for mainline sewer inspection, a Gigabit Ethernet Standard is being used for 
the transmission of the images and other data. 
What is also new is the principle of combining efficient vehicle-based inspection with the 
portability of the manhole inspection system. A newly designed small cable reel with 12 
metres of camera cable can be installed in the vehicle or also taken out of the vehicle and 
used in battery operation with an associated portable rack device. This enables even hard-to-
access manholes to be inspected.
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ORION 3
Simultaneously analog  
and digital (HD, FullHD) 
A Great Little Camera

More than 5000 ORIONs have already been sold by IBAK and there have been several mod-
ifications over the years. The new version 3 is equipped with new, very powerful Power LED 
lighting which makes auxiliarity lights dispensible even in bigger pipe diameters. 
Additionally it commands a patented light control and a One Push Autofocus. It completes 
the range of Full HD systems, together with its versatility and the corresponding camera 
connections.
Depending on the system configuration and the requirements of the customer, the ORION 3 
provides a Full HD image (1920 x 1080 pixels) or an analog image (720 x 576 pixels). So it can 
be operated not only with a Full HD system but also as an analog camera with IBAK push 
rods and is consequently connectible for instance to the LISY satellite system. When oper-
ated for example with a push rod, the camera is immediately automatically identified as an 
analog camera, without any action by the user and the system switches over by itself      . 
However, with a Full HD system, the operator can himself decide what resolution he needs, 
depending on the situation, and select this in the user menu. 
Thus, the ORION 3 is equipped for any situation and is up to now the most versatile IBAK 
camera in the product portfolio.
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ORPHEUS – LaserScan
Continuous Profile Measurement Now Also in Ovoids 

The ORPHEUS 2/3 and the ORPHEUS HD are inspection cameras for pipes from DN 150 
upwards. They provide an ideal basis for generating, transmitting, reproducing, processing 
and archiving inspection videos of a particularly high quality. Now that the cameras have 
already been on the market for 2 years and continuous profile and deformation measure-
ment in circular pipes has also been implemented with both cameras, another valuable func-
tion has been added. The ORPHEUS cameras can now perform measurements in ovoids if 
equipped with the necessary software. So for instance the reduction of cross-section and 
deviations from the nominal value of the height and width of pipes over the entire length of 
a sewer section can also be measured in ovoids. 
For evaluation purposes, as is already familiar from ORPHEUS circular profile measure-
ments, the results of the measurements are displayed graphically on the monitor and out-
put in a clearly arranged report. 

Inspection and profile 
measurement in
one working step
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MicroGator
One for All in Mainline Sewers  
from DN 200 (relined) to DN 800

The requirement ‘One for All’ is excellently fulfilled by the new MicroGator. With its power-
ful electric cutter motor and its range (150 m), the MicroGator is already well-tried and multi-
ply tested, and is unbeatable in terms of cutting performance thanks to its excellent traction 
and low cable weight.
Besides the CutterCam to monitor the cutting operations, a FrontCam which can be easily 
mounted on the motor housing is now also available. The axial camera provides the viewer 
with an unobstructed view in travelling direction. For instance, this makes liner bulges easily 
recognisable when laterals are to be reinstated after liner installation.
Wheelsets of various sizes and materials are available. Likewise ovoid pipe and tractor 
attachments for large-diameter pipes (up to DN 800). A fast clamping system has been 
designed for the tractor attachments for big circular pipes. This saves time when the cutter 
robot has to be set up for bigger dimensions. 
The new ORION inspection camera adapter for the MicroGator makes it possible to 
carry out both a full inspection of the sewer where cutting operations are to be performed 
before rehabilitation and an acceptance inspection after rehabilitation with a minimum of 
additional effort. With the new adapter, efficient working procedures can be implemented 
without the need for an additional inspection vehicle and all the advantages of the ORION 
are also available in the rehabilitation vehicle.
Top hat packers can be inserted into sewers with the top hat packer adapter that can 
be mounted on the MicroGator tractor. With these packers, resin-soaked short liners to 
seal cracks or joints or top hat profiles to connect laterals are pressed against the pipe 

– 8 –



wall and are cured on site. The packer can be 
accurately positioned at the defective loca-
tion in the sewer or the lateral connection 
to be sealed with a camera integrated into 
the adapter. The system’s long cable length 
and good traction enable the MicroGator to 
push the packer a long way into the sewer 
without any problem. Exact alignment of the 
packers is ensured by the axles of move-
ment of the MicroGator. 
The sleeve installation packer that can 
be mounted on the MicroGator tractor with 
an adapter is used to install relining cuffs 
(e.g. Quicklock). The cuff system seals and 
stabilises the defect mechanically, without 
using any chemicals and irrespectively of 
the pipe material. With the aid of the Cut-
terCam and the axles of movement of the  
MicroGator, the packer and the cuff can 
be positioned exactly at the location to be 
sealed. 

Another important possible application is to 
connect a high pressure waterjet cut-
ter. The combination of two well-tried pro-
cedures – the MicroGator and a high-pres-
sure nozzle – offer new possibilities for 
controlled and efficient elimination of exten-
sive, persistent deposits in sewer pipes. A 
rotatable Falch cleaning nozzle is operated 
from a MicroGator equipment carrier. This 
consists of the tractor , the control sys-
tem and the CutterCam of the electric cut-
ter system. The connection for the cutter 
motor and the motor housing is exchanged 
for a mobile tool connection which enables 
the tool to be tipped, panned and tilted. For 
example, extremely hard deposits of sinter 
over long distances in pipes can be effec-
tively removed under camera observation in 
a short space of time with the continuously 
adjustable water pressure of 600 to 2500 
bar. 

MicroGator with connected top hat packer

MicroGator with an adapter for top hat packer

MicroGator with BG0 and 4th axle
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IBAK PHOBOS cleaning nozzles enable maximum propulsion and range to be achieved 
with push rod systems. Furthermore, they provide a cleaning performance which makes it 
possible (depending on the degree of soiling) to inspect and clean ground pipes and house 
connections in a single operation. The combination of an ORION L or a NANO L with one of 
the IBAK PHOBOS cleaning nozzles running on high-pressure flushing equipment is a well-
tried, efficient solution for this. 
The system is operated with a LISY 3 satellite inspection system combined with an IBAK 
TV and cleaning vehicle. Alternatively, IBAK push rod systems connected to a cleaning vehi-
cle can be used. IBAK cleaning nozzles can be easily attached to the camera push rod. Very 
high propulsion is achieved with all PHOBOS models. This is due to the special design of the 
interior of the nozzle which reduces to a minimum flow turbulence within the nozzle and the 
ensuing loss of performance. 

The PHOBOS 2 has been modified such that, besides providing maximum propulsion 
strength to ensure a long range, it now also cleans the lens of the camera installed in front 
of it. This means that, if this PHOBOS 2.1 model is combined with the steerable cam-
era ORION L or NANO L, even ramified pipe systems and long pipe lengths can be easily 
cleaned and inspected without the camera lens being soiled. So the system does not have 
to be removed from the sewer during the inspection because the camera lens is dirty and 
needs cleaning. 

PHOBOS Models
Cleaning Nozzles Provide Optimum Propulsion  
with a Constantly Unobstructed View

PHOBOS 3D
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Similar applies to the new PHOBOS 3D 
cleaning nozzles. Hitherto, the PHOBOS 
3D for ORION and POLARIS has had two 
functions. Firstly, it serves as a camera guide 
device to keep the inspection camera paral-
lel to the pipe wall during 3D-GeoSense pipe 
run measurements and secondly, it provides 
excellent propulsion strength. Just recently, 
a PHOBOS 3D with a smaller diameter has 
also become available for the NANO. 
The PHOBOS 3D for the ORION and the 
NANO has also been modified so as to per-
mit the lens to be cleaned during the inspec-
tion. This means that the equipment does 
not have to be removed from the sewer for 
cleaning purposes in the course of the scan-
ning procedure during inspections with com-
bined pipe run measurement. This makes for 
uninterrupted, highly efficient working pro-
cedures.

PHOBOS 2.1

PHOBOS 3D

PHOBOS 2.1

PHOBOS 3D

PHOBOS 3D

PHOBOS 3D

– 11 –



Control System BS10
The Control System for Inspection Vehicles of the New Generation

The IBAK BS10 is a control system for IBAK 
inspection systems for installation in an 
inspection vehicle. This central control and 
operating unit consists of a control console 
(BP10), a BS10 interface box and a keyboard. 
All winches of the new generation and the 
camera tractors and cameras which are 
compatible for use with them can be oper-
ated from it. The connected components 
are identified automatically by the system. 
Operation of the camera tractor and the 
camera is user-friendly with the configurable 
joysticks. The individually assignable keys of 
the control console offer the user numerous 
presetting possibilities. Furthermore, various 
features such as the light intensity, functions 
of the camera and the camera tractor and 
other system-relevant options can be con-
trolled. 

Descriptions of defects, symbols or com-
ments entered via the keyboard can be over-
laid on the video image. 
In addition, video capture hardware can be 
connected. The intercom system can be 
used for communication via the microphone 
integrated into the control console. 
In combination with an efficient PC, the 
BS10 is the optimum operating concept for 
inspection vehicles equipped with the new 
winch generation (KW206/306). 
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With the MainLite easy system and the 
associated portable winch KT156, IBAK 
has further enhanced the range of inspec-
tion and rehabilitation systems in modular 
design. Besides the portable push rod cam-
era systems MicroLite and MiniLite, the 
sewer mirror ASPECTA and the tractor sys-
tems MainLite fit and solid (KW206/306), the 
KT156 is also operated with the control con-
sole BP100. This means that IKAS recorder, 
IKAS mini and IKAS evolution are all available 
for use with this system. 

The winch holds 150 metres of camera 
cable and a length measurement function is 
standardly integrated. The drive motor and a 
swivel cable guide device help the operator 
to wind the camera cable evenly. 
To ensure comfortable, flexible operation, 
the cable reel is equipped with wheels and a 
folding transport handle. Thanks to the trans-
port handle and its low weight, the KT156 
can be easily transported by one person 
even to hard-to-access locations. 

MainLite easy
The Small, Portable  
Camera Tractor Solution  
with a Range of 150 m
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PANORAMO ArtIST  
(Artificial Intelligence Software Tool)
Assisted Analysis on the Basis of PANORAMO-Films

PANORAMO films can be optimally and reliably captured with the efficient IKAS evolution 
sewer analysis software. The operator is offered modern, effective user guidance. Thanks to 
intuitive operating procedures, after a short training period, the user is fully capable of han-
dling the capture and analysis of sewer data in all complexity. IKAS evolution can be config-
ured for all commonly used sets of rules and customer requirements for condition assess-
ment – naturally also according to EN 13508-2. With PANORAMO technology, the inspection 
workstation can be moved to the office. After the PANORAMO film has been scanned on 
site, all other work steps can be performed without any further on-site work – from condi-
tion assessment through classification to rehabilitation planning. Over the last years, cus-
tomers have repeatedly expressed a wish for automatic condition analysis. This is why IBAK 
has been working on an innovation project for assisted analysis during the last few months. 
The aim of this project is to find an approach to identifying the pipe condition automatically 
using methods of artificial intelligence or machine learning. This assisted analysis will con-
siderably enhance the value of PANORAMO technology (new and old PANORAMO genera-
tion). The first step will be to identify the most frequent objects in a sewer section, such as 
lateral connections, and to record damage (e.g. cracks) automatically. Defects that cannot 
be clearly identified automatically are highlighted so that the user can analyse the defects 
faster and more targetedly. So this will contribute to achieving high quality and time-saving 
working procedures.
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IKAS Software
The IBAK Sewer Software  
System has been consistently  
further developed.

IKAS evolution and IKIS
The IKAS software platform already consists 
of a series of mutually complementary prod-
ucts in terms of their functions. On the one 
hand to handle the various processes and 
tasks encountered during operation in sew-
ers and on the other hand to provide a possi-
bility of expansion in line with the increasing 
requirements of companies. The IBAK soft-
ware has been enhanced at various points 
and new functions have been added. 
In addition to various new sewer data inter-
faces for international operation (please 
enquire with IBAK about the available data 
interfaces), IKAS evolution has some inter-
esting new functions. The IKAS evolu-
tion profile analysis has been considerably 
extended for the ORPHEUS 2 and 3 cam-
eras with their laser rotation mode for con-
tinuous LaserScan pipe profile measure-
ment. So, besides circular profiles, ovoids 
with various height-to-width ratios can also 
be analysed. The results of the profile anal-
ysis with reports and the viewer display are 
fully integrated in the inspection data in IKAS 
evolution. For analysis, the inspection video 

– if recorded – is always displayed synchro-
nously with the profile data. At many points, 
the processing performance has been con-
siderably improved, among other things by 
means of batch operation. 
The use of Full HD cameras for inspection 
operations is on the increase. The inspection 
films are always integrated into IKAS evo-
lution in the same uncomplicated way. All 
MPEG formats of IBAK encoders, all cam-
eras with their different resolutions from 
PAL/NTSC (SD) to Full HD, and of course 
PANORAMO, are supported. For video cap-
ture with MPEG 4 and H.264, temporary 
data overlay can also be used optionally. This 
means that the overlaid data can be mod-
ified and corrected retroactively. As a rule, 
external decoders for the MPEG formats 
MPEG4 H.263 and H.264 are now no longer 
required for the IKAS evolution Viewer on 
MS Windows 10 systems.
All software components have been adapted 
for operation of the new IBAK camera  
PANORAMO 2 4K. The new 4K-capable 
PANORAMO-Viewer is backward compati-
ble with and fully integrated into IKAS evo-
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lution, but is also available as a single instal-
lation for download on www.ibak.de. You 
can also enquire with your sewer database 
provider for an integrated Panoramo-Viewer. 
IBAK provides all database system manu-
facturers with a developer version. Alterna-
tively, the IBAK IKIS system also includes a 
sewer database from IBAK. 
The Assisted Analysis (PANORAMO ArtIST) 
project regarding artificial intelligence for 
sewer inspection on the basis of Panoramo 
films has reached the next stage. The inno-
vation study has been superseded by con-
crete development projects. All interested 
PANORAMO users are invited to participate. 
Please ask IBAK for further information or 
use the QR code.
The Sewer GIS in IKAS evolution shows the 
sewer network graphics directly from the 
sewer objects imported into the database. 

Further map data such as roads, plots of 
land, buildings, etc. can be seen from the 
background maps. Besides the CAD formats 
dxf and dwg, GIS formats such as MapInfo® 
and ESRI® Shape are also available for this. 
The shape data of sewer objects can also be 
used for direct import into the IKAS sewer 
database. A dialogue to configure the field 
assignment is included.
IKAS evolution SanPlan also boasts 
some new features. Besides the cost com-
parison calculation to compare and analyse 
the costs of the planning alternatives repair, 
renewal and new construction, there is also 
a new automatic allocation function for reha-
bilitation measures. This enables rehabili-
tation plans learned by the software to be 
applied to any other inspection data at the 
push of a button. With the Assistant, infor-
mation not yet learned can be easily incor-
porated into the automatic system. 

– 17 –



BP1

BP2

BP100

MiniLiteMicroLite

The Portable Components
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MiniLite ASPECTA MainLite fit

KW206/306

NanoGator
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Wehdenweg 122 · 24148 Kiel · Germany 
Tel. +49 (0) 431 7270-0


