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Introduction
When writing an instructional book, it is important to
first sit down and ask yourself a couple of important
questions.
1. Who are you writing the book for?
2. What is scope and purpose of the book?
3. What is your motivation in writing the book now?
I am going to start off by answering the third question
first. I have thought about writing this book for a few
years now. Opening a retail space however, I have an
urgency to finally get this information down on paper.
Since starting my business in 2006, I have found
myself answering many of the same questions from
clients. Over time, I have developed many simple
ways to break down some of the technological aspects
of cameras into easy to understand bites. Knowing
that the retail portion of my business will bring in a lot
more “do it yourself” type customers, I felt that by
taking a little time to write these things down, I might
save myself a lot more time and possibly help others
avoid many of the headaches and heartaches I’ve
witnessed over the years.
To answer question number one, I am writing this
book with a couple of different people in mind. The
first is the small business owner that wants to make a
good decision about security cameras. They have a
feeling that they need security cameras or think
cameras might be a solution to a problem they are
5
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dealing with, but just don’t know where to begin.
Second, I am writing this book for the maintenance
professional, electrician, or even the company IT
technician that has been tasked with putting up and
maintaining security cameras as an extra part of their
job. Finally, I will be using this book to provide
baseline knowledge and training for new technicians
and sales staff at Dixon Security Cameras.
The purpose and scope of this book is not to make
anyone a technical expert on security cameras. It is
not meant to replace user manuals that come with each
piece of equipment, or to become a technical guide to
complete specific tasks of camera installation. This
instructional book is meant to educate and inform the
reader in selecting a great security camera solution to
meet their individual needs.
Thal Dixon
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What Makes You the Expert?
If you are a trusting person that isn’t skeptical of the
person giving you guidance or advice, you can SKIP
THIS PART OF THE BOOK and spend your time
gleaning the information that will benefit you more.
This section is for those that are oddly reading this
book while wondering why they should entertain the
idea of taking direction from this author.
I first entered the security camera business in January
of 2004. I worked for a small Asian Importer and
wholesale company called All Digital Security. I was
the inside and outside sales director. We sold security
cameras and digital video recorders, (DVR’s) to
security camera installation companies like the one I
own now. I learned how many of the small Asian
camera importer companies work. Many of them
manufacture and import some of their own equipment
and then make deals with other small importers for
other products to round out their choice selection of
cameras and accessories. After some major issues
with one of their supply lines two years in a row, All
Digital Security transformed into an installation
company and I left to continue doing the same type of
sales for Goldbeam Electronics.
In 2006, I started Dixon Security Cameras out of my
garage in Gardena, California. I did installation work
for other security companies as a subcontractor, and I
picked up many of my own accounts in the Los
Angeles area. One of the first customers sold was the
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Pepsi Bottling Plant just off the 110 and 405 freeways
near my home. I had created a video manual while
working for All Digital Security for the DVR that
Pepsi used, so I was just the expert to train them. I
was also a lot cheaper than the larger security
company they were currently using.
Business was great in Southern California, but family
needs caused us to relocate in 2009 to Sandy, Utah,
where I started again still operating as a one-man shop.
I made some trips back and forth to L.A. to transition
my old customers to other providers, but eventually,
despite the recession in the economy, Utah became the
sole focus.
I operated for a few years as an individual, but after
realizing that my model of one-man shop was not
sustainable for the long term, I hired my Vice
President, Drew Dixon in 2012 and started growing
the business.
Over the years, we have built a strong reputation in the
local industry with many high-profile customers, and
even securing Best of State recognition in 2015 for
Business Services in the Maintenance category.
In 2017, with the need for a building growing, we
found a great central location for sale at 3767 S.
Secord St. in South Salt Lake. The space in the new
building has allowed us to open a retail space and
showroom that will provide us a better opportunity to
educate our clients and customers.
It is my desire that readers use this information to find
a great camera system that meets their needs and
budget.
11
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Which Cameras are the Best?
Picking out Security Cameras can be compared to car
shopping. Is there a best car? Not an easy answer.
According to Statista.com 2017, there were 226
different car models being actively offered in the
United States marketplace in 2016.
On a typical freeway drive we see many different
vehicles around us. Many of them have a reputation
for being good at certain things. There isn’t however,
a vehicle that is best at everything.
Just like a car can be “best in class,” or a “good
choice,” based on specific criteria, different types of
camera systems are created and marketed to fill
different types of needs in the market place. From a
manufacturer’s point of view, they don’t need to sell a
camera system for everyone, just be a great solution
for a couple of problems and there will be plenty of
customers to buy their product.
Buying the best security camera system is about
figuring out what you need, what you want, and what
your budget is. Then get a camera system that best fits
those three things.
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What is considered an HD or a High
Definition Camera?
The term High Definition was not a specific
measurement standard of quality in the past. It was a
subjective term like “very fast.” Even within the now
defined measurement of HD there are multiple levels
of quality. Many people tell me that they already have
HD cameras and when I look, they aren’t even close.
Part of the problem is that many unscrupulous
advertisers called cameras HD before they really were.
As soon as the resolution started getting close, they
started using the term HD or High Definition. Even
now when I am looking at TV’s, sometimes
manufacturers use the term HD on the packaging and
don’t write the specific resolutions so the customer
that only buys on price will think they are getting the
same TV for less.
In the marketplace today, 1080P HD is considered full
HD. There are a lot of TV’s and cameras that only go
to 720P. You see this a lot around Black Friday with
all those great bargain TV’s. People that buy on price
alone are easily fooled. Many manufacturers will
advertise HD and will not clearly indicate their TV is
only 720P. I would spend the extra few bucks and
make sure whatever you are using is at least 1080P.
(technology moves fast) Most people are now buying
4K televisions and this will become the new norm in
the next year.
Page 6
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IP Cameras vs Other Types
Many people get confused between different types of
cameras. They have been told by someone that IP
cameras are better than other types of cameras or that a
certain brand is the best. In the world of technology,
products are constantly leap frogging over one another
with new innovations. Like the car analogy previously
given, different cameras have pros and cons.
Sometimes that pro is a special feature. Sometimes it
is doing the basics and providing a great picture at a
great price. I would never say that there was a top
brand that was better for any lengthy period. I would
however acknowledge that there are better solutions
and better providers for different problems.
Staying away from brand names, I would like to look
at different types or formats for cameras. There are
many types of security cameras on the market to
include, Internet Protocol or IP, Analog, SDI,
TVI/CVI, and AHD. This has to do with how a
camera delivers a signal, what type of signal it
transmits, and what type of intelligence is in the
camera.
Analog cameras have been around the longest. They
send the video signal through an Analog signal and are
usually measured in TV Lines. They don’t provide the
same quality HD pictures that many of us are used to
today. However, the newer versions of these cameras
15
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still provide quality pictures and can give you near
720P quality if you must replace an existing camera
over an old line that might not have the ability to
handle an HD digital signal. (This could be due to the
type of wire or the distance. Mostly this occurs when
a line was run through a conduit or buried, and it
would be too costly to run a new one.)
IP Cameras or Internet Protocol cameras, are different
than Analog in many ways. First, they use a digital
signal over an ethernet cable just like a printer, copier,
tv, computer, etc. would. They communicate through
software with an IP Address just like a computer.
They are often powered over the same ethernet cable
that brings the video signal. (Cat5e and Cat6 are the
most common.)
IP cameras have more intelligence built into the actual
camera through software. They can be programmed to
trigger for motion, produce a live video stream for a
website, and send a video stream to multiple recorders
at the same time. They can also record locally to an
SD card if they are built with that option.
IP cameras provide a new level of flexibility to camera
installation because they allow for the use of Wireless
bridge technology to connect them through networks
to recorders that are further away. We utilize this type
of technology often to put cameras on poles out in
parking lots or even on barns, shops, or other buildings
on the back of a property. With a 110outlet for power
provided at the pole or structure, you can power the IP
Page 8
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switch, wireless bridge device, and camera. The video
signal can be sent back through the network to the
main building and the recorder.
With all the advantages that IP cameras provide, there
are still some negatives. Because of the intelligence
that is required in each camera, IP cameras cost more
than other types of cameras. If you are using the
intelligence or software features of the IP cameras,
then it is the right solution. If not, you are spending
more money when another solution might work just as
well.
IP cameras require software and firmware upgrades. I
have run into situations where cameras from the same
manufacturer would not work with new products
because of changes in software platforms or a failure
on the part of a previous supplier to keep the camera
software current.
Another disadvantage to IP cameras is network traffic.
IP cameras can put extra traffic on your business or
home network. If you have only a couple of cameras
then this might not be an issue. However, adding ten,
sixteen, etc, will slow things down. HD Cameras are
like large trucks on a mountain road, it's hard for other
traffic to get by.
When IP cameras started to explode on the market
about 2007, many thought it would be the death of
analog cameras. In some ways it was. In other ways it
17
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wasn’t. It actually led to the invention of some new
technologies that have really slowed the
implementation of IP cameras. With millions of
companies, not wanting to rewire and start over for
security cameras, camera manufacturers came up with
alternative technologies to deliver HD quality pictures
over existing wiring. This use of Hardware verses
software revolution gave birth to many different types
of cameras.
The first alternative to IP cameras for a 1080P HD
picture was the SDI camera. These worked over a
good coax wire that many businesses already had
installed. SDI sent a 100% digital signal. The
technology was sound and provided good picture
quality. However, SDI technology could only send
digital HD signals350 feet. This limited the use in
security applications where the previous analog
camera run was long than that. SDI technology DVR
recorders were also not backward compatible with the
old analog cameras on the market. If a client wanted
to upgrade to HD using SDI, they would have to
upgrade everything at once. They might also have to
purchase extenders and other devices if the older line
runs exceeded the 350 feet distance. Due to these two
major inconveniences, SDI adaptation stalled, and
Hybrid technologies developed.
TVI/CVI/AHD are mixture technologies of digital and
analog signals. These alternate solutions quickly
replaced SDI in the security markets because these
Page 10
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technologies were backward compatible and could
travel distances of over 750 feet. (I have been told
they will go over 1000 ft. but I personally have only
witnessed 750 feet with one of these technologies to
date.) This created a little instability in the market for
the last couple of years because the different
competing formats would work together. Finally,
however, the newest type of camera, or HDA camera,
came to the market last year. It is a universal camera
that can work in CVI/TVI/AHD, and Analog. There
are now recorders and cameras with HDA as well. I
recommend them because they work with the most
solutions out there.
Putting this information in practical use, let me give an
example of a few situations and what type of system I
would recommend and why.
1. A HOUSE: I would usually recommend using
1080P HDA Cameras because of the lower cost and
the variety of cameras available in the lower price
range.
2. House with a back barn on property with power in
barn. They want cameras on house and barn: I would
use IP cameras and set up a wireless bridge between
the barn and the house. I would run IP cameras to a
network switch in the barn and shoot the video signals
back to the house using a network bridge to where the
NVR would record the house cameras and the barn
cameras on same recorder.
19
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3. Condos with an old camera system that has a front
door camera being sent through the cable tv
connection to all the TV’s in building on a specific
channel: I would use HDA cameras on the Condos. I
would set the front door camera into analog mode.
This would allow that signal to remain in a format to
work through the old system while still improving the
camera resolution. The rest of the cameras would be
set to full HD TVI mode and recording into the HDA
recorder.
4. Extremely large warehouse or building with
customer desiring to install more than 16 cameras: I
would use IP cameras to limit cables running the
length of the building. This savings in labor and cable
would help to offset the cost difference with the IP
cameras. I would put a switch on other end of building
and cable to switch. All cameras would record at
NVR through the network. This would make things
more cost effective to add additional cameras in the
future because the infrastructure would be in place.
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Why Do Businesses need Cameras?
I never try to convince companies and business owners
that they need security cameras. I do however, believe
that any business operating without them is flying
blind and missing out on critical information.
We live in an information age. There is more
information available at our fingertips than we could
digest over three lifetimes. Internet companies spend
millions developing ways to track our online activities,
likes, dislikes, preferences, spending habits, etc. They
use that information to develop new products and
services we will want. The information gathered is
used so companies can make the proper adjustments
that will keep them relevant and profitable moving
forward. Still, many business owners are missing out
on information within their own operations by not
having any cameras.
Many business owners think that security cameras are
only for security. They brush off the need to
document everything by insisting that they don’t have
a theft problem or a security problem. It is like
thinking your smart phone is only for making and
receiving phone calls. There are a lot more things at
play.
Cameras don’t physically stop people from doing
anything. They do however, provide information that
can become a business owner’s edge up on the
competition and perhaps provide the missing piece to
more profits in the long run.
21
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Security Cameras are good at what I like to call
The 3 D’s of Security.
DETECT
DETER
DOCUMENT
Through live viewing on monitors and through motion
sensing analytics, cameras can bring awareness of
things going on in our business that we would have no
idea existed without them. They can deter people from
committing crimes or making false accusations. They
can document that procedures and policies are being
followed when supervisors are not around. Businesses
need cameras to not only help with security, but to
help with operational flow, training, liability,
adherence to safety procedures, food handling
requirements, inventory status and control, efficiency
and more.
Questions:
1. Have you or an employee ever wandered around
the business looking for another employee?
2. Do you have problems with unreported damage to
the building or equipment?
3. Do you have unexplained low production in certain
areas of your business?
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4. Do you have something in your business that you
constantly check on or would benefit from checking on
remotely?
5. Have you ever had a customer wandering around
trying to find someone to help them?
6. Do you have a specific area where workers are
involved in more high-risk activities? (cooking,
cutting, manufacturing, etc.)
7. Do you have areas of your operations that are off
limits except for key personnel?
8. Do you have a concern you may be sued for a slip
and fall or similar type accident?
9. Do you have personnel that need to monitor an area
outside of their office for quality control or operational
supervision?
10. Do you need to know when someone is at the back
door for deliveries?

These are just a few examples where cameras would
be a great solution.
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How Many Cameras Should I Get?
One of the most frustrating positions professional
camera installers get placed in is guessing how many
cameras someone needs on a business or residence.
Putting up security cameras is not like putting up locks
or an alarm system. It is very difficult to layout the
cameras based on just building plans or even walking
through a building without any guidance. Sure, you
could put up general coverage of the exits and
entrances, but it is kind of like walking up to a
salesperson on a car lot and asking them to pick out a
car that will get you to work and back. The
salesperson has no idea where to begin without making
a lot of assumptions or a blind guess. To get what you
really want, you must be willing to provide more
information and answer a bunch of questions.
There are many important factors to consider when
deciding on the number of cameras that you need.
Obviously, budget is one of the big ones for most
people. I am not going to spend any time with that one
Page 16
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because it is self-explanatory. Sometimes, however, it
is easier to design a camera system when I know what
budget I am working with. I have also learned that the
budget a company will spend on cameras changes
dramatically once people understand how they are
going to get a return on that investment. Ask yourself
questions like the ones listed in the previous section to
get started. I have also made a list of questions below
with some examples from my own customers. Many
have benefited from multiple situations. How a
camera system is deployed can determine how
effective the cameras will be for helping in different
situations. The more situations your camera system is
designed for, the more it will benefit you and provide a
good return on investment.
1. What areas of my operations show an increase in
production when I am around? Would a camera have
a similar effect on these areas?
Increased production is a great reason for security
cameras. I had a recent client of mine that owns
multiple RV lots tell me that the difference in
productivity between the site that his office is at and
the site two blocks away is almost 25% in
productivity. Only months after installing the cameras
for him, I learned that not only had his production
increased, but he had discovered some employee theft
and was able to let that person go as well.
I have several clients that put up cameras to monitor
smoking areas, break rooms, and other locations where
employees hang out instead of work. Breaks are
25
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needed and expected in business. They can easily get
out of control and cost an employer a lot of money in
lost production. A well-placed camera or two, is a lot
less expensive than two or three workers standing
around telling stories for an extra twenty minutes a
day. Production should always be a priority when
setting up a camera system.
2. What areas have high dollar items, cash, or
potential for loss?
This is the most common reason people seek out
cameras. This is the cash register, the safe, and the
sensitive office. Something valuable comes up
missing and the boss now wants cameras to catch the
thief in the future.
Every camera installation for a business uses some or
even most cameras for this purpose. Many of the
home installations do as well. Cameras are great for
keeping an eye on alcohol, money, drugs, jewelry, etc.,
when you are not around.
One of the problems with having a security
professional lay out cameras with limited input, is that
the professional designing the system doesn’t know
where many of your valuables are. They might not
even understand what the value of something is. I
have had manufacturers point to shelves of parts and
tell me that certain items cost more than the rest of the
inventory in the warehouse combined. There would be
no way I could know this information on my own.
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Years ago, when I started my business in California, I
used to do a lot of work for dry cleaners. I learned that
in the dry-cleaning business, tagging the clothes
properly and accurately was one of the most critical
parts of the operation. We treated it like many
businesses would treat a cash register. We would
often have multiple camera angles and some close-up
shots. Since this was before HD cameras existed, it
was even more critical to get a zoomed in picture.
Now that I have a better understanding of dry cleaning
businesses, I automatically address these needs when I
am called in to give a quote with a dry cleaner.
Remember, even if a security professional has done
cameras for years, it doesn’t mean he knows your
business. You need to provide that information.
3. What areas in your business have a high risk of
employee safety or security?
The cost of security cameras pale compared to a fine
from OSHA, the loss of food handlers permits, a liquor
license, or a worker’s compensation claim. Cameras
give you the ability to inspect that which you expect.
They protect you from LIABILITY. Most restaurants
cover the kitchen and freezers with cameras much
more than the dining area. Why? Because there is a
much greater chance of an accident in the kitchen.
Many of the liability issues listed above will destroy a
small business overnight. If there is an area in your
place of business, that has an extra exposure to risk,
then cover it with surveillance.
27
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4. How would the use of cameras increase information
flow throughout a company?
Many large companies with warehouses have
expensive inventory control systems that costs too
much for a smaller business. A few well-placed
cameras however, can be a change everything about
inventory control. Imagine being able to personally
have security cameras zoomed in on all your inventory
shelves. When you need to know if something is in
stock or needs to be ordered, just look. You don’t
have to rely ONLY on paperwork that seems to be off
only days after inventory is taken. Using your
cameras, you can check from your phone and see what
you have in real time.
Another critical piece of information that can be
shared through cameras is customer awareness. Many
employees have multiple duties they must accomplish
when customers are not there. It can be a challenge to
get these other tasks done while remaining vigilant for
customers that come in. Having multiple screens
around the workplace so that anyone can see what is
going on outside or in a back room might prove to
increase customer service, security, and production at
the same time.
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5. Do I waste time looking around the building for
people when I could speed that up that process by
locating them on the cameras first?
Everyone has experienced calling a company to talk
with someone on the phone and the receptionist
needed to check for what seemed like forever so see if
the person was there. A trend with cameras today is to
have a large screen near the receptionist so they can
see around the facility in addition to answering
phones. It is a lot easier to know if someone is back
from lunch when you can see if their car is outside.
6. Are there any machines that I need to monitor or
check in on at times?
I have a specific manufacturer that has nine cameras
watching the critical failure points of an assembly line.
The cameras are displayed on a large screen with a
person assigned to monitor them every minute the
assembly line is moving. Using cameras to minimize
downtime of the assembly line equipment has
increased the company’s bottom line.
7. Do we have people driving forklifts?
Sometimes having employees is a lot like having kids.
If something gets broken, nobody knows what
happened and who did it. Nowhere is this more
prevalent than with forklift drivers. We are always
putting in cameras because frustrated owners and
29
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managers find holes in the warehouse walls, automatic
doors knocked off tracks, and inventory damaged
without anyone taking responsibility for it. Increases
in safety and accountability have a direct impact to the
bottom line of a company.
8. Do we have any liability areas where customers
sometimes make claims against us?
The automotive industry is going camera crazy
because of liability claims. With the price of cars
today, people are quick to blame problems on the
mechanic or tire shop. Whether it is a scratch, a dent,
or a claim that the oil plug wasn’t put back in, many
owners and managers are learning from first-hand
experience, that it only takes one or two claims to
equal the cost of a good camera system. As a result,
many of them now are putting in enough cameras to
cover both sides of every bay where their technicians
are working on cars. Car washes are doing the same
thing. We have even installed cameras in the pit
underneath the cars at some lube shops, so that
customers can watch the technicians working on their
cars. Most important however, it is being recorded to
prevent false claims of wrongdoing against the shop.
9. Do I have outside contractors that work on my site
that need supervision?
We have installed cameras for a lot of tire stores over
the last few years. One of these stores just finished
Page 22

30

putting in 30 new HD cameras right before the
manager had to leave for four days. While he was
gone, there was a contractor that was supposed to be
putting in a new tire racking system in the show room.
As part of this process, the contractor agreed to level
out part of the floor before putting in the new rack to
prevent future problems. The manager noticed
through remote access on the cameras that the
contractor was trying to cut corners and not following
what was agreed upon. If the manager had not seen
the contractor cutting corners during the process, it
wouldn’t have been discovered for months or years
down the road. The cost to repair thing and make it
right would have set the company back thousands of
dollars. Because of the discovery however, the
contractor was fired, and another contractor was
brought in to finish the job right. The cameras paid for
themselves within weeks of being installed.
We have also had schools and treatment centers use
cameras so that staff can supervise multiple music
lessons and other types of instructors while they are
working with youth in one on one instruction. With
the liability all businesses that work with kids face
today, it is a wonder that schools are not using even
more cameras then they are.
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Quality vs. Quantity
I believe there is a fine balance between quality and
quantity. Quality needs to be at a minimum of
standard television to be effective in most situations.
If you have an old camera that is still working and has
that level of quality for a hallway or a closet, then
great. With today’s pricing for new equipment though,
I would not recommend buying anything new unless it
is at least a 1080P HD camera with a good lens and
field of view. However, when I am consulting with
someone and they are upgrading from a previous
system, I do make exceptions for standard resolution
cameras when they are used for back hallways, storage
closets, and other less than key positions in the
operation. If the resolution of a camera will
accomplish what the client needs, then there is no
reason to ask them to spend more money to upgrade to
a new one.
Now that we have discussed a baseline understanding
of quality, we can shift our focus to quantity. One of
the BIGGEST mistakes people make setting up a
camera system is that they don’t use enough cameras.
Think about a movie that you have a watched recently.
How many different camera angles were used? Why
do they use so many different angles to tell the story?
Now let’s think about the last football or basketball
game you watched on TV. How many cameras were
actively shooting the game? I bet if you think back a
Page 24
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few years, you will realize that this number has been
increasing rapidly.
Each camera angle brings another perspective to the
event. You see things that can’t be seen from other
angles and therefore get a better understanding of what
is being watched. This applies to your business as
well. Just as a sporting event is moving and has a lot
going on, so do business operations over time. Let’s
take a warehouse for example. There are products
coming in and out, forklifts moving around, trucks
being loaded and unloaded, etc. One static angle will
usually not provide the information needed over a long
period of time.
Another reason to set up multiple cameras and angles
is to play the odds. You are putting up cameras to
keep an eye on the operation. No system is perfect.
There will be times when a camera may be
malfunctioning or when operations or events block the
view from one of the cameras. Having multiple angles
can be priceless in these circumstances when
something critical happens.
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4MP 3.6 lens

4MP 2.8 lens

2MP 2.8 lens

3MP 2.8 lens

3MP 2.8 lens

2MP 2.8 lens

Comparing Quality and Price
It can be frustrating comparing two cameras that look
the same. Both state that they are HD. Both might
even say that they are 1080P and have the same lens.
Why is one of them more money than the other?
The six cameras above all look the same. One
difference between them is the lens. Another
difference is the megapixels in the camera. There are
also other factors that I did not write underneath them
because of space. There are things inside that make
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them different as well. One of the cameras has
Starlight night vision ability. Half of the cameras are
2.65 compression and half are 2.64. (The compression
rate effects how much data can be transferred or stored
in a specific space. The 2.65 is the newest
compression on the market and makes a big
difference.)These numbers don’t mean anything to
most people however, so they won’t be listed
prominently on the packaging. They do however,
effect the price of the camera.
We have all gone into an electronics store to look for a
new computer. They have tower model computers in a
row on the counter. The cases for each computer look
almost the same. The only thing we must compare, is
the little 3x5 card with a few specs listed on it. Some
of those specifications might include the processor
brand and level, the amount of hard drive, the amount
of RAM, and the price. There are always other factors
that aren’t listed but many people are not going to do
any more research. Those specifications placed on the
card are the BUZZ words. They are the few words or
specifications that the average customer learns so that
they feel that they can make a good purchase. If you
buy cameras online with only this knowledge and no
knowledge of the industry, then there is a good chance
you will end up being taken advantage of.
First off, unless you are looking at cameras all the
time, it is very difficult to tell the difference between a
2MP, 3MP, or 4MP camera. Sometimes, depending
on the internal chip that the company uses, the type of
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lens, glass for the lens, field of view, etc. It is difficult
for professionals to tell with the naked eye.
Some of the strategies used by manufacturers of
cheaper cameras to trick you are as follows:
1. Cheap Chipsets. These are hidden by the
manufacturer using a narrow Field of View.
The section of this book discussing lenses gives
more information about field of view. Instead
of selling a normal 3.6mm lens with the camera,
they will use a 4mm or even 6mm lens on their
cameras to hide the imperfections that would be
shown in the picture by a wider lens. To give
you a visual picture, just think of a pie or
brownies that have been burned on the crusts a
little bit. Instead of throwing away the entire
thing, you can narrow your cut and leave off the
edges that are no longer desirable. Many cheap
cameras are sold this way by narrowing the
view so that the buyer only sees the best part of
the picture.
2. Plastic. Cameras will be made with cheap
plastic instead of metal. Sometimes the lenses
will be made of plastic instead of glass as well.
I am not saying that all plastic is created equal,
but this is something to beware of. Sometimes
this plastic won’t hold up to the weather.
3. They Lie. They will advertise that something is
4MP when it is not. They will use terms like
High Resolution, High Definition, HD,
Superior, etc. They are banking on the fact that
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most people can’t tell the difference because
they won’t have a better camera nearby to
compare it to. This is the biggest risk to buying
a camera system online. Unless you know the
source and have an idea of what you are buying,
you are at the mercy of the seller that might not
be around to support the products you purchase.
(Or hide behind the fact that the manufacturer is
responsible for that.)
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Lenses and Field of View
Most cameras purchased today have built in lenses
which can even make it harder in determining if a
camera is a good price or not. The type of lens will
determine the Field of View for the camera. There are
many types of lenses and they play a major role in the
cost of a camera. While you want to make sure that
you get a good camera and lens for what you need, you
don’t want to pay for something that you won’t need
or use.
The field of view is a reference to how wide or narrow
a camera shot is. Fixed lens cameras have a fixed field
of view. They come preset and they don’t change.
The smaller the number of the lens, the wider the field
of view. A standard fixed lens in the industry is
known as a 3.6 mm lens. This lens gives a 90-degree
field of view. This is about perfect for most
applications. I prefer a 2.8 mm lens, which gives
about a 110-degree field of view. I believe it works
better in tight spaces, doesn’t have as much of a blind
spot right under the camera, and provides the customer
with a greater field of view which they almost always
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want. A 2.8mm lens camera, gives wall to wall
coverage by putting it in the corner of a room.
A varifocal lens camera, or VF camera, has a variable
field of view that can be adjusted manually by little
screws on the camera. This type of camera can be
placed on a ceiling and be zoomed in tight on a cash
register drawer. In the last couple of years, motorized
VF cameras have become popular and cost effective.
These cameras have a motorized VF lens that allows
people to adjust the view of the camera remotely
through the software. The drawback to this type of
camera is that it can also get out of focus electronically
as well. A power outage or surge might bring the
camera up in a different focus than what it was at
before. The camera would remain out of focus until
someone sees it and fixes it.
Varifocal lenses come in a variety of ranges. The most
common range is 2.8-12mm. For almost all inside and
many outside applications, the 2.8-12mm range
camera will fit the criteria needed. Sometimes
however, there is a need to be able to see a little
further. If a clear line of sight exists, the right lens can
get you closer. One of the camera types that I love to
bid on our installs is an HD 1080P Bullet camera with
a 5-50mm VF Lens.
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I use this type of camera to set up for license plate
shots on vehicles that are farther away. By putting one
of these cameras on the building and focusing it on the
exit from the parking lot to the street, we can read the
license plate on vehicles as they leave. The use of
varifocal cameras can make a huge difference in laying
out a camera installation. They allow us to put
cameras further from the area we want to see and
allow the zoom to bring us close at a more
advantageous angle.
Moving the opposite direction from the varifocal, I am
often asked about fish eye lenses. They are lenses that
have a 360-degree fixed field of view. They used to be
used a lot in small spaces like behind the counter of a
convenience store. Recently, many companies have
developed software that will take the view of a High
Definition fish eye lens camera and break it our into
four different pictures. This makes it possible to put a
camera on the ceiling in a small room and have four
pictures from it. Although it does have a place, I
personally don’t find a lot of situations where this type
of camera gives me a better layout than two 2.8mm
cameras on opposite corners. It is tricky to find an
area where I need a complete 360-degree view. The
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cost for one of these specialty cameras would normally
be about the same as two of the 2.8mm cameras, so I
believe the two cameras to be a better solution.
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Pan Tilt Zoom Camera (PTZ)
The Pan Tilt Zoom camera, or PTZ, has been around
for a long time. They are usually larger cameras that
can mechanically pan 360-degrees, tilt up and down,
and zoom in mechanically. They used to be very
popular in retail settings. Most commonly they are
used by Security and Loss prevention personnel to
follow people of interest through a store or business.
They used to be very important for businesses because
their ability to zoom in made the picture clear enough
to get the useful information that was needed to
prosecute. With higher resolution cameras being very
inexpensive and easily deployable however, the PTZ
isn’t the justifiable expense that it once was.
Reasons I don’t often use PTZ Cameras:
- A good PTZ camera can cost five times or more
than a regular camera.
- Most camera systems are used in a passive
manner. There is not someone sitting in a room
Page 34

42

-

-

-

actively monitoring the different views. It is
much more cost effective to put up multiple
stationary cameras then to use a PTZ.
When PTZ cameras go through a power cycle,
they return to a starting point that has been
programmed. This may not be where the
camera was last pointed at.
PTZ cameras have more things that can go
wrong with them mechanically.
Although the PTZ can move and zoom, it is still
limited to one angle and can be blocked,
malfunction, etc. It is safer to put in more
angles for the same investment.
PTZ cameras are often left unattended and
looking in the wrong area when something
happens. It is more effective to have the
operation blanketed from multiple angles by
higher resolution fixed cameras.

Reasons I still use PTZ cameras on occasion:
- When a client understands the weaknesses of the
PTZ and still wants to spend the money on one
for the occasion when they want to actively look
around with the ability to zoom in on something
in their operation.
- When the client wants to demonstrate an
increased presence to customers by showing a
PTZ on a monitor set on an auto tour that will
move it around to different spots. (not revealing
all the static camera positions)
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- They are sometimes used because of their high
zoom capability, when there is something that
needs to be monitored from very far away and a
50 mm lens won’t make it.
The future of PTZ cameras:
PTZ cameras are already being used in conjunction
with smart sensors and software that point and zoom
the camera in on specific targets and threats based on
various analytics. Once this software becomes more
and more cost effective, PTZ camera use will
dramatically increase as camera systems evolve to
more active and less passive systems.
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Do it yourself (DIY) systems and kits
I believe there is a place for the DIY customer and the
professional installation in the market. Some people
only want to put one or two cameras to watch a pet or
a child. Some just want a simple camera to watch who
is at the front door. Many of these types of projects
don’t make sense for the professional to even get
involved in. However, if you are planning to put up
four or more cameras on a property, then you need to
weigh your decision carefully. If you are handy and
you want to spend the time and energy putting in your
own cameras, then great. You may be a good
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candidate for a DIY system, if you avoid these BIG
mistakes.
1. Don’t just buy a camera system based on price.
Know what you are buying. Technology
changes quickly. Many systems are on sale for
a reason. The technology may be discontinued
or on the way out, the company that supports it
may also be going out of business. You get
what you pay for in technology like anything
else. There are some good kits on the market
don’t get me wrong. They are however, not the
ones selling for under $800 for eight cameras or
more. Cheap camera kits use many tricks to
bring the price down. Besides using cheaper
cameras, they use proprietary software and
equipment. Sometimes these kits use nonstandard power, Cat 3 ends, and proprietary
software so that the system will only work with
cameras provided by the same manufacturer.
They can make up some of the lost profit with
replacement parts and additional accessories.
This can make it more difficult to repair the
system over time. We tried to switch out a hard
drive on a DVR from a kit at a big box retailer
that we were working at and the DVR from the
kit wouldn’t take a standard hard drive. We
ended up switching out the system for
professional equipment instead.
2. Another problem with the cheaper kits is the
cheap ready-made cable. This is one of the
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advantages and disadvantages of many of the
kits. They have ready-made spools of cheap
cable in different lengths with the power and
video ends already on them. This makes the
system a plug and play for installation. That is
great. The cable however, is not rated for going
in walls and is easily chewed through by mice.
The fact that this type of cable has a scent that
attracts mice to it makes this a problem. We
have had two clients in the past year that
installed this type of cable on their house and
ended up with a line chewed through
completely. It is impossible to splice this type
of cable. If you are going to put cable into a
wall and seal it, then get professional cable.
When we used to install camera kits for people
that called, we often sold them professional
cable and threw the cheap cable away. If they
wanted to upgrade to better cameras later,
having professional cable opens options.
Understand however, that not all security
camera kits are bad. Some of the more
expensive kits found online are very close to the
same equipment that the professionals install.
They still however, give very little flexibility in
camera choice.
3. If you are planning to install cameras
yourself, understand what will be required
BEFORE you purchase them. Many people
only manage to set up part of their camera
systems. They get the kit home and dive in only
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to get lost in the middle. Some of the
installation can be very easy to understand but
some may not. Remember that every location is
different and a custom installation. It is
impossible for a one size fits all solution to work
for every situation without requiring a few
unique tweaks from time to time. This is
especially true when it comes to networking the
cameras for remote access over phones etc.
4. Don’t try to save money buying your own
cameras and then paying someone to install
them. This is not a DIY project anymore. This
is now a project in which you have become a
general contractor and you have hired someone
else as your subcontractor. You will now be in
a position of paying a higher price for labor and
still getting stuck holding the bag when
something goes wrong. Notice that I used the
word “when” and not “if.” With technology, it
is always “when.” Even if you are buying
professional level cameras, you are better off to
purchase the equipment and the installation
from one source so that your warranty will be
inclusive with the installation.
5. Avoid the temptation to use a local tech savvy
kid to put your cameras in because they don’t
carry any insurance in case of damage or an
accident that might occur on your property
during installation. They will also most likely
not be around for tech support over the long
term.
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6. Are You Capable? There are a lot of handy
people that can install their own cameras out of
a kit if everything works out as it is supposed to.
I run into many people however, that get 90%
into their installation and have a problem with
one or two cameras. Anyone can be an expert
until something goes wrong. Now they have
invested hours upon hours running lines,
mounting cameras, etc. They don’t want to take
the system down and return it. However, they
don’t know how to diagnose the problem and
repair it. (Or get a replacement for just the part
of the system that doesn’t work.) The problem
with “All in One” solution is that itis” All in
One.” Many people will remember the
TV/VCR combo machines that were popular in
the early nineties. They were great until either
the TV or VCR broke. Then the unit was a pain
to deal with. Every week I get calls from people
that have purchased a security camera kit from a
big box store or online and now they can’t get
part of it to work. They don’t want to take it all
down and return it because of the time
investment they have already laid out. Many of
them wish they had called a good professional
sooner.
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7. Many people have been excited about some of
the new wireless doorbell cameras on the market
and some of the wireless cameras available for
their homes. They are excited about the price of
these cameras, and the fact that they are
supposed to be able to install it themselves.
Though these systems do have a place, they do
not replace some of the more rugged solutions
that professionals install on businesses. These
solutions also don’t work very well on a home if
the number of cameras exceeds four. Many of
the companies providing these DIY cameras,
make money on monthly fees and cloud storage
that will drain the consumer slowly over time.
Another issue that some of these cameras bring
is the maintenance of changing batteries. It is
my experience that over a very short time, these
systems will become useless because people are
human and will not keep up with the
maintenance of changing batteries once they
relax again.
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Hidden Cameras
Many people get upset about something that has
happened and want to catch the person when and if
they do it again. They want to put up “Hidden
Cameras,” with the idea of catching a thief, vandal,
etc. This is not usually the best idea for a couple of
reasons.
1. One of the benefits of a camera is to deter
unwanted behavior. That doesn’t happen with a
hidden camera.
2. The next problem is the time and energy spent
trying to play detective. This energy could be spent on
more productive things that could bring in money.
The goal should be to make sure it doesn’t happen
again and move on from the event.
3. Although the cameras will document what happens,
you have no control of what the police might do even
if there is evidence. The safest route is to encourage
poor behavior to go elsewhere.
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Security cameras are quickly forgotten about. When
was the last time you looked at the smoke detector on
your ceiling? I have dealt with many situations over
the years when a client put up visible cameras instead
of hidden cameras, and then their employee does
something stupid right in front of the cameras within
weeks of the installation. I once had an insurance
agent that put up regular cameras in his office because
he suspected one of his employees of working on
another business when he wasn’t around. Two weeks
later, I learned that the employee in question had
already been fired after being caught on camera.
If employee theft is happening in your business and
you put in visible cameras, a challenge has been
thrown down. The guilty person can either take a pay
cut by stopping the theft, or they risk everything by
getting caught. This can also apply to employees that
won’t follow safety procedures, ignore company
policies, slack off, etc. Many companies have bad
employees leave on their own after installing security
cameras for just these reasons.
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Power Supplies and POE Switches
Larger camera systems are powered from a central
power box like the one shown above. It can come in
12-volt DC or 24-volt AC. Most cameras today come
in12-volt DC. The camera power lines are screwed
into the power box with red to the positive and black
to the negative squares in the box.
Smaller camera systems are sometimes powered by
individual power supply adapters or an adapter with a
pigtail with multiple ends on it.
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IP Cameras receive power from a Power over Ethernet
Switch. (A switch that provides power in addition to
data transfer.) Many of the NVR recorders have a
Power over Ethernet, or (POE), switch built into the
machine. This can make simple IP cameras systems
almost plug and play. With larger IP systems, an
additional networked switch is usually strategically
placed in the building to provide power to the cameras
in the nearby area.
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POE Switches come in a variety of sizes. The most
common configurations used in camera installations,
are the 4 or 8 port switches. There is rarely a need to
place more than 8 cameras in an area that is far enough
away from the actual recorder and in a centralized area
for a switch. Many of the larger Network Video
Recorders have POE switches built in as an option.
This can make setup very easy because the recorder
will normally automatically assign an IP address to
each camera that is plugged into it directly.
For cameras that are off on their own, there are also
POE injectors which basically provide power for one
camera. This can be a good alternative to a switch if
there is no chance for expansion in the future. If you
are in a situation where you need a switch larger than
an 8 channel, you should probably be working with a
professional.
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Vandal Dome Cameras
I need to preface this section with the fact that I do not
like vandal dome cameras. I have used them when I
needed a camera with certain features and a vandal
dome was my only choice. I have used them when I
have a client that insists on them. Finally, I sometimes
include them ONLY to be comparable on a bid.
My three main reasons for not liking this type of
camera are very simple.
1. I believe that they are a sales gimmick. They are
advertised as a tough camera that the bad guys can’t
break with a hammer. I have seen ads where they are
dropped, hit with a hammer, etc. The problem with
that thinking however, is that they can be rendered
useless by putting a sticker, spray paint, etc., over the
lens. So much for vandal proof.
2. They take an extra 15 minutes per camera to install.
They have little security bit screws that need to be
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lined up for the lid to be screwed on. If the installer
bumps the lens wrong while doing this, it can alter the
angle somewhat. This makes the camera harder to
focus perfectly as well. If a small adjustment is
desired, the process is started over with unscrewing all
the screws, breaking the seal, adjusting the camera
lens, and then putting everything back together. There
are other camera types that work much better.
3. Vandal Dome Cameras usually cost more because
they are sold as having an additional security feature.
I don’t believe the reason is valid.
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Cable – Truth and Lies
I once had an experience that was so crazy that I fired
a customer over it. It was a combination of stupidity
and lack of loyalty to such a level, that I couldn’t
handle working with the organization any longer.
When the SDI Technology was brand new, I sold an
SDI system for a guard shack to a gated community.
By putting some VF 1080P cameras on the building, I
was able to get the client great license plate pictures of
every vehicle that entered and left the facility. They
were very happy with the product, and I didn’t hear
from them for almost a year. Finally, I got a call
complaining about the video quality. The security
guard complained that he used to be able to read
license plates and now he was not able to.
I drove over to check out the situation and found that
the entire system I had installed had been removed.
Someone had come through in the last month and
convinced the owners that IP cameras were better and
that the cameras I had installed were old analog
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cameras based on the coax wiring that was used. They
sold them on installing their new “better” cameras.
Unfortunately for my ex-clients, they downgraded by
purchasing 720P IP cameras to replace 1080P Digital
SDI HD cameras. The salesman that told them their
cameras were old and cheap didn’t know that an HD
signal could be transmitted over RG59. This client
paid a heavy price believing him.
At the beginning of this book, I said that I didn’t
believe there is a BEST camera system. I believe the
same is true of cable. If you already have cable
installed on a large building however, and it can work,
then using it would save time and money.
The following types of cable are common for security
cameras and I will list their advantages and
disadvantages.
RG59 Combo Cable – This is a Coax Cable that is just
a hair smaller than RG6 used by the major cable
companies to bring your cable signal to your home.
RG59 Combo has the Coax line for the video signal
and a pair of 18/2 wires in a separate sheath that goes
with it for the camera power. This type of cable has
been around a long time and is very sturdy.
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Advantages of RG59 Combo – Easy to pull for
installation, sturdy, might already exist in building,
easy connectors, easily distinguishable as camera
cable.
Cat 5e – This is the other common standard cable used
to install security cameras. Also referred to as ethernet
cable, it is the cable used to hook up your computer to
the router, voice over IP phones to the switches, etc. It
is the cable used on IP cameras most of the time.
Advantages of Cat 5e – About ½ the price of RG59
combo, fits into less space and is much lighter, can be
used to run data as well, comes in more colors than
just black and white. Necessary for IP cameras and
can be used with special adapters, (video baluns), for
the other types of cameras.
Cat 6 – This cable is a little more expensive and faster
than Cat 5e. It is not necessary for cameras, but some
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companies bid Cat 6 on jobs to make people believe
they are selling them a better security system. The
only time it might make a difference would be linking
two larger switches together that would be carrying a
large load of data. Larger networks with a lot of data
however, switch to fiber instead, so the need for Cat 6
really doesn’t exist much.

Pre-fab cable – Pre-fab cable or ready-made cable is
manufactured for camera kits because it already has
the connectors included. This cable should be avoided
whenever possible. It is not the best quality and can
easily be damaged or even broken. Try replacing it
with RG59.
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Remote Access over Internet
Remote access to security cameras over the internet is
not based on a special type of camera. All the cameras
I have mentioned in this book will connect over the
internet. The key to remote access over the internet is
having internet at the location of the cameras and the
ability to program either a camera or recorder for this
feature. In most cases, the recorder is plugged into the
local router or switch to a router through an ethernet
cable. The router is then programmed with port
forwarding to the recorder to direct specific internet
traffic right to the recorder when someone requests
access through a phone, computer, or tablet.
There are four pieces of information that are needed to
access cameras remotely.
1.
2.
3.
4.

IP address
Port number
Username
Password

It is necessary to have internet access at the place
where the cameras are if you want to have remote
access. The purpose of this guide is not to teach how
to network their own cameras. It is however,
important to understand what will be needed before
you make a purchase.
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Cloud Storage vs. Local Storage
Since 2004, when I started in this industry, I have
witnessed many attempts to monetize cameras into a
monthly payment. Cloud Storage is one of the first
ones that has made sense to me personally. There are
advantages to cloud storage. Some of those
advantages include the following:
1. Off-site storage to prevent theft of evidence
2. No Hard drive failures
3. Unlimited back up
On the other hand, the reasons some people, myself
included, still prefer local storage are:
1. Recording is not dependent on internet access
2. Customer has full control of data to delete
3. No monthly fees, only a one-time cost
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Wireless Cameras – Truth and Lies
People often ask me if we carry wireless cameras.
They usually don’t really care about how the camera
gets the signal to the recorder. Most of the time this
means they are asking if I have a cheaper solution.
Many people mistakenly think that they can get the
same type of solution out of a wireless camera that
they can get out of a wired solution. If wireless
cameras were better, most professionals would be
lining up to use them.
The first thing that many people don’t think about
when they want to go with WIFI wireless cameras is
that they will still need to run some type of a cable for
power. Since most cameras are installed in places
higher up and most outlets are closer to the ground,
you will have to run wires. There are some WIFI
cameras that work with batteries, but they don’t go for
very long. You will be changing the batteries out
every month. That is an expensive and timeconsuming solution over a long period of time. With
one camera it may work out, but with many, it
becomes a challenge. Other problems with WIFI
solutions include security and wireless interference
due to the environment.
As professionals, we do use a wireless solution when it
makes sense and will save money going between
buildings or an obstacle that may be difficult to cable
through. In these situations, we use a good network
bridge with IP cameras. This is not WIFI. A wireless
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bridge is a pair of point to point devices that work as a
transmitter and receiver to send an encrypted signal
between two points. It is like running an invisible wire
through the air. If we have line of sight and power on
both sides of the bridge, we can put a switch on the
other side and WIRE the IP cameras to the switch. We
can then record the cameras back at the main building
by bringing the signal over the wireless bridge. This
solution is not overly expensive, but it does add
considerable cost. A wireless bridge is the equivalent
of adding 3 cameras to an installation. It is however, a
much better and less expensive solution to trenching
through an entire parking lot. It is also a way for us to
take a wireless solution over a longer distance. The
bridges that we usually use can extend distances over a
mile.
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Motion Alerts through email and text
Many of the new DIY camera systems of today are
advertising alerts through email and text. This is not
new technology. I was selling this feature back in
2004 when I first started in the industry. Video motion
has not been the best system for triggering an alert in
the past, because it creates too many false alarms.
In the 90’s, everyone was crazy about car alarms.
Everywhere you went, there was a new car alarm
system. At first, the new alarms were effective.
Today however, if you hear a car alarm going off in a
parking lot, you probably won’t even look.
Most camera systems detect motion through a change
in pixels from the previous picture as analyzed by the
recorder. This can be done from a change in light, or
an actual object moving through the picture. One
problem with this type of motion detection method
however, is that even a small bug flying in front of a
camera will register as motion whereas, a person
walking across the street off in the distance of the
picture might be too small of a change to set off the
motion sensitivity as determined by the recorder which
analyzes the video.
Over the last couple of years, many advances in
analytics have happened and there are smart recorders
that can now recognize people and animals, etc. This
type of technology however, has still not reached the
mainstream market in an affordable package. One of
the most popular new types of DIY cameras is the
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doorbell cameras. Many of these cameras boast being
able to send you an alert when someone is at your
door. They send the alert because someone pushes the
button, not because the camera is automatically
detecting people through software analytics. If the
system is sending an email or text based on an actual
motion sensor, the signal will be accurate. Be careful
to understand what you are buying however, before
you use a camera as an alarm sensor and notification
system.
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Conclusion
I hope that by reading this guide you have found a few
tips that will save you both time and money in your
selection of the right camera system to fit your needs.
Each year, thousands of new cameras hit the market
and I could never claim to know everything that is out
there. Remember that any long-term solution you
choose should at least check the following four boxes.
1. Price: It should fit within a reasonable price that
works with your budget.
2. Service: There should be a solid supply chain and
way for you to service the system for the next five to
ten years. There should be a way to get upgrades,
maintenance, and tech support.
3. Support: The cameras should be able to work with
many other mainstream sources to increase your
success with number two.
4. Expandability: Most people add cameras over
time. The system you end up purchasing should allow
for you to add more cameras easily if you choose to do
so.
GOOD LUCK!
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