
Intelligent Storage 
in the Camera

Presented by:

Doug Marman
CTO and VP of Products, VideoIQ



Industry follows traditional data center designs
ü The Assumption: What is best for information systems is 

best for video storage

Assumptions were wrong:
ü L¢Υ 5ŜǎƛƎƴŜŘ ŦƻǊ мΣлллΩǎ of users

Video: Only needs a few users

ü IT: Designed for centralized data

Video: мллΩǎ ƻǊ мΣлллΩǎ ƻŦ ŎŀƳǎ 

are data sources ςat the edge 

of the network

Problems With Centralized Storage 
and IP Cameras



IP Video is Really a Sensor Network

× Typical enterprise server: 50% read - 50% write
ü Video surveillance: 1% read - 99% write

ü Only 1% of recorded video is played back
ü Requires new server designs for continuous recording

× IT: A few servers will run dozens of apps
ü CCTV: Servers can only record video

ü Prevents server consolidation & data center optimization

× Data: Sent as files ςadjusts to available bandwidth
ü Streaming video: Must have required bandwidth

ü Strains WANs and wireless networks
ü L¢ ƳŀƴŀƎŜǊǎ ŘƻƴΩǘ ƭƛƪŜ ǘƘƛǎ ƻƴ ǘƘŜƛǊ Řŀǘŀ ƴŜǘǿƻǊƪǎ ς

forcing separate networks for video



System Reliability Problems

× If network goes down, all video recording stops
ü {ŜŎǳǊƛǘȅ ƳŀƴŀƎŜǊǎ ŎŀƴΩǘ Ǌƛǎƪ ǘƘƛǎ

ü Separate networks for video required

× Single HDD failure endangers 6-32 cameras

× RAID storage and fail-over management needed
ü RAID-5 no longer adequate

ü New RAID architectures required

× Skyrocketing data center costs

× Servers: Now require 250 watts
ü Cooling adds another 170 watts



Data Center Costs 
are Escalating 
Rapidly

From: The Invisible Crises in the Data Center: The Economic Meltdown of 
aƻƻǊŜΩǎ [ŀǿ, by Kenneth G. Brill, 2007, Uptime Institute

240 watts

3.5X cost of server
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Maintenance and Data Center Costs

× New data centers now cost $500M - $1B to build
ü These costs are rarely calculated in costs of IP video systems

× Every $1,000 in server costs adds $1,000/yr in upkeep
ü Power consumption, cooling, overhead and maintenance

× HDD failures are #1 equip problem
ü HDDs will fail every 3-5 years

× RAID storage adds more cost
ü Continuous recording creates errors

ü RAID 6 now required with TB HDDs

× 10X increase in data storage

projected over next 5 years!!!



Intelligent Camera with Built-in NVR
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How Do Video Analytics Work?

Ç Sophisticated processing analyzes video

ÁAutomatically recognizes people, vehicles and boats

Á Ignores animals, rippling water, trees blowing in the wind, etc.

Ç Professional integrators configure rules

ÁCrossing a virtual fence-line

ÁLoitering, unauthorized parking, etc.

ÁEntering a marked region of interest
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Solving the Bandwidth Problem
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95 Mbps

IT managers love reduced bandwidth
Security managers love immunity to network downtime

185 Mbps



Bandwidth Problems with IP Video

× [Ŝǎǎ ǘƘŀƴ м҈ ƻŦ ǾƛŘŜƻ ƛǎ ǇƭŀȅŜŘ ōŀŎƪΧ
ü 99% of bandwidth is wasted with central storage

× Bandwidth for surveillance is growing
ü More cameras, higher resolution, faster frame rates

× WAN, Internet and wireless networks are limited
ü Most DSL lines max out at 384 kbps upload

ü ISPs put bandwidth caps on users

× Streaming video requires minimum bandwidth
ü However, video sent as a file adjusts to available bandwidth!

ü Even works over cell phone networks

× aƻǎǘ ǎǘǊŜŀƳƛƴƎ ǇǊƻǘƻŎƻƭǎ ŘƻƴΩǘ ƎǳŀǊŀƴǘŜŜ Řŀǘŀ
ü Sending video as a file over HTTP is guaranteed



Improving IP Video Reliability
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Conventional IP 
Cameras PC

IP Network DVR or NVR

Competition has bandwidth issues, system-wide 
network and storage outage risks

! !

Edge architecture solves bandwidth issues 
and failure risks

iCVR System

View Monitoring Station

IP Network



Solving the Hard Drive Failure 
Problem

ʹ Reducing HDD Power-on Hours with Cold Storage:
ǒPower-on hours determines lifespan of Hard Drive

ǒ1GB solid-state memory stores video continuously 
ςLife expectancy for SLC flash = 40-50 years

ǒHard drive sleeps over 90% of the time

ςWakes up a few minutes every 4-5 hours

ǒExtends hard drive life expectancy to more than 10 years

ǒWho wants to change HDDs in cameras every 3-5 years?

Records to hard drive every 4-5 hours
1 GB

Flash

160 GB
Hard Drive



The Storage Cost Problem

Ʒ CIF resolution 
Å 352 X 240 pixels
Å Typical DVR record rate:
Å 5 fps, 30 days, MPEG-4
Å Storage cost ~ $100

Ʒ D1 resolution
Å 704 X 480 pixels
Å Desired record rate:
Å 15 fps, 30 days
Å Storage cost ~ $900

Ʒ 9X the cost
Ʒ 9X the bandwidth

Intelligent storage  
solves this problem



Smart Storage in the Camera

× High quality video is only needed for 
important events
ü Continuous recording at traditional DVR quality

ü Save even more storage costs by only recording 
alarms

× High quality video is critical for court 
evidence
ü If bandwidth is free and storage is cheap, why is 

everyone recording 3-5fps at CIF resolution?



Smart Storage Saves Money

× How can recording in camera cost less?
ü When a 1 TB HDD costs only $150?

ü What can be cheaper than 6-32 cameras on one drive?

× 1 TB servers cost $1,500 today ςnot $150
ü ¢ƘŀǘΩǎ мл· ƻǾŜǊƘŜŀŘ Ŏƻǎǘ ŦƻǊ ƳŀƴŀƎƛƴƎ 6-32 cameras

ü There is no overhead for recording in the camera

× D1@30fps, H.264, 30 days = 160 GB 
ü 6 cameras/1TB server = $250/camera

ü Plus data center costs:   $250/Camera/Year

ü iCVR: $200 gets you 160 GB ςwith intelligent storage 
and hard drive life extension



The iCVR Scalable Advantage

Additional Value from 
enhanced storage

Low Quality CIF 
Recording: Less 
expensive for 18 
cameras or less

High Quality D1 
Recording: iCVR 
alwaysless 
expensive

5 Camera System:  35%-
45% Cost Savings



The Complexity of Centralized Storage 
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Analytics and Storage in the Camera
Simpler and Reduces Archive Storage 4X
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Wireless Networks: 
Increase Camera Capacity by 20X
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Other Key Elements for New System

× Protecting the video stored in the camera
ü Sending alarm clips remotely ςrequires intelligence
ü Clips are sent in seconds

× Central archive of events
ü For high security apps
ü Archive at night

× Intelligent diagnostics
ü Scene change warning
ü Camera disconnect alert
ü Storage failure alarm
ü Every camera should

have these capabilities



Watch Out For Imitations

× Analytics in the camera without storage
ü Only saves bandwidth if you give up continuous recording
ü You can never go back later to see what you missed
ü ¸ƻǳ Ŏŀƴ ƴŜǾŜǊ ǇǊƻǾŜ ǿƘŀǘ ŘƛŘƴΩǘ ƘŀǇǇŜƴ ςoften important
ü You can only record events you planned for ahead of time

× Analytics in a central server
ü All the same problems as above
ü If full analytics are done in the server, bandwidth is even worse 

because you need high quality video streamed

× Flash memory in the camera for storage
ü Limited to hours or days of continuous recording
ü Will that replace your DVR or NVR?

× 5ƻƴΩǘ ōŜ ŦƻƻƭŜŘ ōȅ ŀŘǾŀƴŎŜŘ Ƴƻǘƛƻƴ ŘŜǘŜŎǘƛƻƴ
ü 10X ς100X worse than true analytics ςespecially outdoors



Video Monitor Walls are Disappearing

Ç Why? The real problem is recognition ςnot visibility

ÁPeople are ineffective after 20 minutes of staring at a monitor

ÁThe human brain cannot watch nothing happen for long

ÁTV shows often added to monitor walls to keep eyes engaged
Á How effective can that be?

ÁThe problem is finding the one important image out of thousands



How Fast Can You Spot the Intruder?

Auto Lot, New Jersey Construction Site, NY Company Parking, MA

Residential Home, MA Water Resource, NC Open Air Mall, AL



The Importance of Intelligent Video

Auto Lot, New Jersey Construction Site, NY Company Parking, MA

Residential Home, MA Water Resource, NC Open Air Mall, AL



Cost Effective Proactive Monitoring

ʹTraditional video: 
ǒOne operator watches 10-16 cameras

ʹWith outdoor sensors: 
ǒOne operator watches 100-150 cameras

ǒBut, outdoor sensors significantly 
increase cost of installation

ʹWith video analytics: 
ǒOne operator watches 1,000+ cameras

ǒRequires true video analytics

ǒVideo motion detection produces     
10X-100X as many false alarms
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