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Summary: 
360-degree cameras are an emerging sub-segment of the security camera market and are undergoing a 
renaissance as second-generation products are an attractive alternative to traditional motor-driven 
pan/tilt/zoom (PTZ) cameras.   With no moving parts, no blind spots, and the ability to scan an entire 
scene even after video capture, these devices offer an attractive and affordable alternative for 
applications that would previously have required multiple cameras. 
 
This report provides an unbiased technical comparison of products from four manufacturers in this 
field.  The data are based on rigorous product testing and real-world usage models.  The chart below 
shows manufacturers’ published specifications supplemented with summarized test results: 

 

Feature Comparisons  

Camera  Oncam  IPC, IPT, 
IPW  

Mobotix Q24  Immervision IMV1  Arecont Vision 
8365  

Models  In-ceiling IPC, 
Surface mount IPW 
Low profile IPT 

Basic & Web:  (VGA)   
Secure: IP65 outdoor 

IMV1 panamorphic 
lens 

8365 - 360° H.264 
8185 - 180° H.264  

Image sensor  5 Megapixel - 
2144x1944  

3 Megapixel - 2048 x 
1536  

1.2 Megapixel max 
(depends on camera)  

8 Megapixel  
( 4 sensors x 2 MP) 

Lens 180° x 360° Fisheye  180° x 360° Fisheye  Panamorphic  
180° x 360°  

Four 8 mm fixed lens  

Sensitivity at 
1 Lux 

Good Fair Low Low 

Power PoE 802.3af 
5 watts typical 

PoE 802.3af 
4.5 watts typical  

N/A  High-power PoE 
8 watts typical  

Video codecs MJPEG  MxPEG, MJPEG N/A H.264, MJPEG 

Measured 
frame rates  

5 MP: 4.0 fps  
1 MP: 5.6  
VGA:  8.8  

3 MP:  2.6 fps  
1 MP:  7.3  
VGA:  12.2  

1 MP: 15 fps  
VGA:  15*  

8 MP: 3-5 fps  
1 MP: 5-6  
VGA:  12-14  

Dewarping  On camera or on client, 
depending on VMS 

On camera: SEC model 
On client: Basic model 
and in some VMS  

On client workstation 
or Server VMS  

N/A 

PTZ control  Digital pan/tilt/zoom 
10x zoom  

Digital pan/tilt/zoom,  
8x zoom  

Digital 
Pan/Tilt/Zoom  

Zoom window  

Motion 
detection  

10 polygonal regions 
for  privacy or motion 
detection  

Multiple rectangles, but 
only 2 VM events  

N/A  8x8 grid of squares 

Video 
analytics 

Multi-target motion 
tracking 
Adjustable tracking 
characteristics 

Triggering and event 
logic based on motion, 
inputs, PIR, and image 
properties  

N/A  N/A  
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About the Cameras: 
The Oncam and Mobotix cameras are based on a hemispherical fisheye lens that creates a circular 
image.  To correct for distortion at the edges, a dewarping algorithm is run either on the camera or 
at the client workstation (depending on system configuration).  The Oncam IPC is a 5-megapixel 
camera.  The Mobotix Q24 is 3 megapixels. 
 
ImmerVision operates on the same principle, but uses an oval anamorphic lens to increase the 
number of pixels at the horizontal edge.  The IMV-1 is just the lens, which must be matched with a 
camera from the company’s tested hardware list, and a VMS system that includes the company’s 
dewarping software.  For these tests a Panasonic WV-NP1004 was used as the base camera, and 
ONSSI was the video management software (VMS). 
 
The Arecont 8365 uses four separate 2 megapixel cameras offset by 90° from each other to create 
an 8-megapixel quad view that covers the entire 360 degrees.  The cameras are conventional fixed 
lens type so the image is planar, not curved.  The image is composed of four separate panels. 

 
Resolution Tests: 

 
 
 
 
 
 
 
 
 
 
 
 

Oncam IPC (400)          Mobotix Q24 (250) 
 
 
 
 
 
 
 
 
 
                                                                                           

Arecont 8365 (400)         Immervision IMV-1 (300*) 
 
The resolution test uses the EIA 1956 test target to determine the ability of a camera to resolve 
closely spaced lines.  Cameras with higher sensor resolution can be expected to do well, but the 
optics of a lens can also affect the ratings.  All cameras were tested at 100 lux, at a distance of 12 
inches from the target, except for Immervision’s* – where the focal length is much shorter.  The 
Immervision IMV-1 was tested at a distance of 4 inches from target. 
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Light-sensitivity Tests: 
 
 

Oncam IPC          Mobotix Q24 
 
 
 
 
 
 
 
 
 
 
 
 
 

Arecont 8365        Immervision IMV-1 
 
The light-sensitivity test is similar to the resolution test, except that it is conducted at 1 lux.  Camera 
manufacturers often provide special settings for low-light conditions.  For example,, the brightness 
can be boosted, or the shutter exposure time can be increased.  In common practice these features 
are seldom used because of their effect on the daytime performance of the system.  Motion becomes 
very blurry and sections of the scene may be overexposed.  Therefore, this test is performed using 
the manufacturers’ default settings. 
 
1 lux approximates the lighting level of an indoor scene with only emergency lighting, or an outdoor 
parking lot with minimal street lighting.  This is a subjective test – the metrics are clarity and 
visibility of the image.  Granular artifacts are often seen at low-light levels; therefore, a brighter 
image is not always a better image since important details may be lost. 
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Frame Rate Tests: 

 

 VGA  xVGA  1 MP  2 MP  3 MP  5 MP  

Oncam IPC 
JPEG  

8.8  6.7  5.6    4.0  

Mobotix Q24 JPEG  12.2  10.9  10.9   2.3   

Mobotix Q24 MxPEG  12.2  12.2  7.3   2.6   

ImmerVision  
NP1004 JPEG  

7.5  7.5      

ImmerVision  
NP1004 MPEG4  

15       

Arecont 8365 
JPEG  

9.1 
variable  

6 
variable  

5.1 
variable  

2.9 x 4 
views 
variable  

  

Arecont 8365 
H.264 

12-14 
variable  

9-10 
variable  

5-6 
variable  

3-5 
hesitates  

  

 
Frame-rate testing was performed by using a SMPTE test video running on a DVD player connected 
to an LCD television.  The test video was calibrated and confirmed as frame accurate using a good 
quality camcorder at 30 fps.  The camera under test is pointed at the TV and a 3-minute segment is 
recorded.  The results are cross-checked using fps counters in the Milestone XProtect software and 
with counters provided in the camera manufacturer’s software (when available). 
 
For video security cameras, frame rates are heavily influenced by the type of codec used.  Modern 
differential codecs such as H.264, MPEG4, and MxPEG tend to deliver higher frame rates, but are 
also subject to inconsistency.  This will be perceived as hesitation or spurts of motion by the end 
user.  JPEG codecs are more consistent, but tend to get bogged down by the large amount of data 
produced by a megapixel camera. 
 
Testing shows that none of the products tested met a manufacturer’s published claim for frame 
rate.  Frame rate is dependent on the amount of motion in a frame, so some variability is expected.  
At the highest resolution setting, Oncam performed well, while other products showed hesitation 
and became quite sluggish. 
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Network Bandwidth Utilization: 

 
 
The traces shown above are an indication of resource utilization when a single camera is attached 
to a dedicated video management server (VMS).  A lightly loaded server will run more smoothly and 
be able to support a greater number of cameras.  The results are heavily dependent on resolution 
and codec:  Each camera was tested at its maximum resolution using its most efficient codec.  The 
test utility is Perfmon, an application included in the Microsoft Vista operating system.  Each 
camera is set to transmit its maximum resolution. 
 
One of the current debates in the video industry is whether or not H.264 requires more CPU 
processing power.  The Arecont Vision H.264 codec placed less load on the CPU than the other 
products did, but did require more memory.  As expected, the Oncam JPEG codec produced a lot of 
network traffic but did surprisingly well on disk utilization.  A flat trace on the disk performance 
chart usually indicates smooth steady state operation (solid frame rates and no hesitation). 
 
CPU utilization was high for the Mobotix MxPEG codec, and the disk utilization shows a lot of 
activity.  The MxPEG codec is very efficient on network bandwidth utilization.  The Immervision 
traces were based on a Panasonic WV-NF1004 camera running MPEG4 at 1.3 megapixels.  They are 
smooth and consistent and the video looked very natural at 15 fps.  Certainly, the lower resolution 
of this camera is a factor compared to others that have 2x to 8x more pixels. 
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Dewarping Software 

 
 
 
 
 
 
 
 
 
 
 
 

 
The fisheye image on hemispheric cameras can be corrected to provide a more natural dewarped 
view that resembles a fixed camera lens.  The image must be at least partially zoomed in for this 
feature to work.  Dewarping is a CPU-intensive activity, which is best done on the camera.  Both 
Oncam and Mobotix have normalized views available directly from the camera.  VMS systems can 
use these normalized images, but may also include dewarping on the client workstation in 
conjunction with their digital PTZ drivers.  ImmerVision has only client-side drivers.  Arecont 
Vision does not use dewarping since the four independent images are all planar. 

 
Motion-detection Regions 
 

 
Each manufacturer has its own approach to designating motion detection and privacy regions.  
Most security cameras use a series of rectangles to define a detection area.  Oncam is unique in 
supporting polygonal regions, which are very well suited for the highly angulated images produced 
by a 360-degree camera.   
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PTZ Usability: 

 

 Mouse Scroll 
Zoom 

KBD Joystick Response Mode 

Oncam 
Webserver  

Click/jump 
or hold 

Yes No No 4 updates 
per second 
at 5 MP 

PTZ 

Oncam 
Milestone 

Click/jump Yes Fisheye  
Yes 

Vcams - 
No 

Yes Smooth and 
instant 

PTZ  and 
zoom window 

ImmerVision 
ONSSI 

Click/jump Yes Yes Yes Smooth and 
instant 

PTZ 

Mobotic 
Webserver 

Click/jump 
or joystick 
mode 

Yes No No 1 update per 
second at  
3 MP 

PTZ 

Mobotix 
Milestone 

Click/jump Yes Yes Yes 1 update per 
second at  
3 MP 

PTZ  and 
zoom window 

Arecont AV 
Mgr. 

Rectangle 
zoom 

Yes No No Smooth and 
instant 

Zoom 
window 

Arecont 
Milestone 

Rectangle 
zoom 

Yes Yes Yes Smooth and 
instant 

Zoom 
window 

 
The PTZ functionality of a camera is an important usability factor.  Ideally, a user should be able to 
effortlessly fly through a scene and set up exactly the view he or she is looking for.  Sluggish 
performance dramatically downgrades a camera’s usability.  When you click you expect an 
immediate response.  If the image doesn’t move for a second or more, you click again and overshoot 
the target.   
 
The PTZ functions were tested in two environments:  Each manufacturer provides a Web server 
that is either built into the camera or runs on a PC.  This provides a direct method of controlling the 
camera.  Most installations include video management software (VMS), such as Milestone, ONSSI, 
Aimetis, Genetech, DvTel and others.  These drivers sometimes behave differently from direct 
camera PTZ, and were evaluated separately. 
 
Oncam did well on response time; screen updates are frequent enough to feel responsive.  The 
Mobotix Q24 was sluggish at full resolution with screen updates at about one per second.  The 
Arecont 8365 does have a digital PTZ capability but is not a hemispheric camera.  The camera has 
rectangular zoom with picture-in-picture (a zoom window) but does not allow you to cross from 
one quadrant to the next because they are on different sensors.  ImmerVision has special dewarping 
software that runs on select VMS systems that have integrated their codes.  ONSSI was used as the 
test environment for this camera. 
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Unique features: 

Oncam is the only manufacturer in this group that offers on-camera motion tracking.  Up to four 
targets can be tracked independently in Vcam windows.  Motion and sensitivity controls allow 
smooth motion tracking and are used to limit false positives from weather conditions and small 
animals.  The exposed surface of the IPC camera is very small, making it ideal for covert 
installations. 
 
The Mobotix Q24 has a built-in microphone and speaker and is well suited for such audio-
enabled applications as intercoms, VOIP calling, and interview rooms.  The exposure controls can 
be weighted on a user-defined region to eliminate the effects of overexposure due to backlighting.  
A multilevel triggering system can take inputs from PIR devices, temperature sensors, external 
contacts, lighting-level changes, and motion events. 
 
Mobotix has an on-camera recording capability that allows for completely independent standalone 
operation.  This is useful for single-camera remote installations, though most VMS manufacturers 
do not yet support this mode of operation.   
 
The ImmerVision IMV1 produces an oval shaped ‘Anamorphic’ image that increases the number 
of pixels available at the horizontal edges of an image to provide more detail.  The concept is sound, 
but their currently supported camera list tops out at 1.3 megapixels so the benefit of this approach 
is somewhat limited. 
 
The Arecont Vision 8365 at 8 megapixels has the highest resolution of any camera in this group.  
The camera is a good substitute for multiple individual cameras; however the ‘Panorama’ mode 
does not provide a very realistic 360 degree experience.  The four images contain areas of overlap 
and because of parallax issues they do not stitch together well.   

 
Conclusions 
Hemispheric cameras have matured to the point where they outperform most PTZ cameras in 
resolution, motion detection, and responsiveness.  The Oncam and Mobotix products are the best 
examples of this technology.   
 
Oncam wins when the application calls for high resolution and good day/night characteristics.  The 
polygonal regions and motion tracking are an added bonus.  Oncam products use a dual-processor 
design that delivers good frame rates and still has processing power available for sophisticated on-
camera video analytics. 
 
The Mobotix Q24 works well for audio-enabled applications and is a very versatile camera.  It is 
feature-rich, though somewhat complex to use.  The surround mode is excellent for monitoring four 
different views at once, but the PTZ function was a bit too sluggish for live operator installations. 
 
 
 
Disclosure 
This research study was funded by Oncam Global.  The methods, results and conclusions were 
independently developed by WatchPoint Video, and represent the findings and opinions of that 
organization without bias toward any particular manufacturer. 
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Sample Images: 

 
 
 
 
 
 
 
 
 
 
 

Oncam IPC 
 

 
  Arecont Vision 8365 
 
 

 Mobotix Q24 
 
 
 
 
 
 
 
 
 
 
      

   ImmerVision IMV-1 


