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A comparative review of the first camera phones and wireless photo services in the U.S.
Camera phones are quite possibly this season's hottest new gadget.

Like many mobile-technology trends, camera phones originated in Japan, and are now hitting the western world about a year later. While
many manufacturers and carriers had camera-phone plans prior to 2002, the revolution didn't really ignite until Japanese carrier J-Phone
bet big on camera phones in the first half of the year, and immediately saw its sales (and profits) soar. Almost overnight, manufacturers and
carriers around the world took note of J-Phone's success, and started or accelerated their own camera-phone plans.

One common question about camera phones is "why do | need one?" The fact is, many people said the same thing about cell phones
when they were first introduced. But once they used one, most people realized how useful it could be, and they quickly became ubiquitous
and indispensable. Given the clear success of wireless voice, it certainly seems possible that wireless pictures could also be very
successful. If the success of camera phones in Japan is any indication, camera phones could quickly become the new communication
tool of choice.

Generally, the idea is that you'll find more occasions to take pictures simply because you have your phone with you more often than you
probably carry a camera. Having a camera phone really changes the entire meaning of "taking pictures”. Most people only take pictures
on special occasions. This is mostly due to the inconvenience of carrying a camera, and the hassle and expense of developing film.
Digital cameras eliminate the film hassle, but camera phones really take the revolution much further, by allowing you to have a camera on
you at all times, and share the photos instantly. In short, it makes visual communication an everyday thing, which is a pretty big paradigm
shift when you think about it.

So what are some scenarios where you might actually want to take a picture with your phone? There are a lot of different ways, and
different people will surely find very different uses. In my two weeks carrying these four camera phones around, | found several occasions
where | was glad | had them.

For example, | was at a home-improvement store the other day, and noticed a very tiny door (less than three feet tall) with the name
"Chuck" written in marker above it. It was probably used for some kind of workshop or demo event at the store, but | thought it was
amusing because | have a friend named Chuck who happens to be very tall. So | took a picture with one of the phones, and was able to e-
mail it to some of my friends.

On the way home, we drove past a billboard that | had seen a week earlier, and had tried describing to someone over the phone just a few
days earlier. | realized the billboard was coming up, and | took out one of my phones and snapped a picture as we drove past. (Someone
else was driving!) It actually came out pretty well, and | was able to email that picture and show the person what | had tried to describe
before. It was definitely a case of "a picture is worth a thousand words". I'm sure | used way more than a thousand words trying to describe
it; if only | had a camera phone on me the first time!

Another useful scenario might be at a store. Since it's that season, imagine for moment that you are gift-shopping. You see something you
think someone might like, but you're not sure. So you take a picture and send it to a mutual friend, then call that friend and ask "do you
think John would like this?"

Finally, | think there could be a lot of uses for people in creative fields, or anyone who frequently looks around for inspiration and new
ideas. | think it would be pretty useful to be able to just snap a picture any time you see something that catches your eye or gives you an
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idea. And then you could keep it for yourself, or send it to a co-worker and say something like "how about this pattern for the new web
page background?"

So now with the general concept and a few examples covered, the rest of this article will explore and compare the first camera phones
available in the U.S., and the services that go with them. Since the concept and technology is so new, (and also because some of it was
rushed to market to catch the trend,) there are several very different types of camera phone solutions.

To provide a good overview, | chose four different phones, each with a different style of camera. Each is from a different manufacturer. The
four phones | tested were the Sanyo 5300, Nokia 7210, Motorola T720i, and Samsung SPH-A500. | also wanted to include different price
ranges, but the only really inexpensive camera phone - the Sony Ericsson T300 - was unfortunately not available for review from either
Sony Ericsson or T-Mobile.

Of the six national carriers, so far only Sprint PCS and T-Mobile have launched serious efforts to sell and promote camera phones. Two of
the phones | tested were from Sprint PCS, while the other two had T-Mobile service. Sprint PCS has a proprietary picture service, while T-
Mobile uses the industry-standard MMS.

# Editor in Chief Rich became fascinated with cell phones in 1999, creating mobile web sites for phones with tiny black-and-white displays and
. | obsessing over new phone models. Realizing a need for better info about phones, he started Phone Scoop in 2001, and has been helming the
site ever since. Rich has spent two decades researching and covering every detail of the phone industry, traveling the world to tour factories,
interview CEOs, and get every last spec and photo Phone Scoop readers have come to expect. As an industry veteran, Rich is a respected voice on
phone technology of the past, present, and future.

I'i . About the author, Rich Brome:
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Samsung's Galaxy S21 Flagships are Prettier and More Affordable

Jan 14, 2021

Samsung today officially unveiled its Galaxy S21 series of flagship phones for 2021. All three models sport a distinctive
new "Contour Cut Camera" design where the metal frame extends around one corner to surround the rear cameras.
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Samsung Refreshes Galaxy S Series with S Pen, New Cameras

Feb 9, 2022

Samsung today announced its lineup of flagship phones for 2022: the Galaxy S22 series. The top-end S22 Ultra sees the
biggest changes as it essentially absorbs Samsung's Note series with an integrated S Pen stylus and a more Note-like
shape and design, instead of the Contour Cut design of the other models.

iPhone 14 Plus Offers a Big Screen For Less

Sep 7,2022

Apple has revealed the iPhone 14 series, with new features, improved specs, and new size options. In place of a Mini
option, the iPhone 14 will come in the same 6.1-inch and 6.7-inch screen size options as the Pro models.

OnePlus 9 Series has Hasselblad Color, 50-Megapixel Wide Camera

Mar 23, 2021

OnePlus today announced the OnePlus 9 and OnePlus 9 Pro, its newest flagship phones. The 9 Pro is a true flagship-
class phone with a QHD AMOLED display with variable refresh from 1 to 120 Hz, and IP68 water rating, starting at $969.

Samsung Refines its Foldable Phones

Aug 10, 2022

Samsung has announced its newest generation of foldable phones: the Galaxy Z Fold4 and Galaxy Z Flip4. Both have
similar designs and features compared to their predecessors, with a slew of small updates and refinements across the
board.

Shop Now

OnePlus 11 5G | 16GB RAM+256GB | Apple iPhone 12 Pro, 128GB, Pacific
Titan Black | US Factory Unlocked ... Blue - Fully Unlocked (Renewed)
$799.99 $527.30
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As | mentioned earlier, each of these phones has a very different type of camera. Only the Sanyo has a camera fully built-in to the phone.
The rest have separate cameras that can be attached to the camera only when needed. Each type of camera has its own advantages and
disadvantages.

Sanyo 5300

The Sanyo's built-in camera is clearly the most convenient. You never have to worry about carrying or losing the camera. You also don't
have to fiddle with connecting a separate device when you want to take a picture, which is great for those spur-of-the-moment shots.
When you decide you want to take a picture, all you have to do is open the flip, press the dedicated camera button, and press "OK".
Starting from when you open the flip, the phone can be ready to take a picture in 3-4 seconds.

Once you're in camera mode, the first thing you notice is how bright and responsive the display is when used as a live viewfinder. |
couldn't find a good way to measure it, but my feeling was that the display was updated around 10 times per second, which is plenty for
quickly framing photos. The camera also adjusted very well for various lighting conditions (and did so very quickly).

Unlike the other phones, the Sanyo's camera is designed for "portrait” orientation, meaning the images are taller than they are wide. The
other cameras are designed primarily for the more traditional "landscape" orientation. The portrait orientation has a number of benefits.
First, it makes the best use of the vertically-oriented display. On the Samsung and Motorola, the top and bottom of the display are blank
bands when looking at photos, which seems like a waste of the already-limited screen resolution. Also, not surprisingly, the portrait
orientation is better for portraits - that is, pictures of individual people, for things like photo-caller-ID.

As with all of the phones, it's easy enough to turn the camera 90 degrees to take a picture in the other orientation. However, none of the
phones can rotate an image after it's been taken. This means if you plan to keep the image in the phone, or send it directly to someone
else, you'll need to take it "right-side-up" in the first place.

The Sanyo's color external display is epecially useful in camera mode. When you're in camera mode, you can simply close the flip at any
time, and the live viewfinder will automatically transfer the external display, allowing you to take a picture of yourself. It even flips the
image horizontally in real-time, so it acts like a mirror, making it much easier to frame the picture.

As mentioned on the previous page, the Sanyo's external LCD is passive, so there is noticeable "smearing” or "ghosting" when moving
the camera around to frame a picture. The image is otherwise excellent, though.

When the phone is closed and in standby, a really neat trick is that holding down the camera side key will invoke the camera mode
directly, without ever opening the phone. So if you suddenly get the urge to take a picture of yourself, you can actually do that faster than
you can open the flip and get to camera mode the usual way.

There are a plethora of relatively advanced options in camera mode. The up and down keys let you adjust the resolution among three
sizes (the largest being 640x480). The left and right keys control the digital zoom. The right soft key brings up a menu with additional
options.

The first option is the flash, which is always off by default. The flash is actually just a high-powered LED, and has a range of only a few
feet. This might seem like a major limitation at first, but the main purpose seems to be for portraits, for things like photo-caller-ID. Since the
subject needs to be pretty close anyway to fill the frame correctly, the flash actually works quite well for that purpose. In taking pictures of a
few of my friends for photo-caller-ID, a lot of them were taken in dimly-lit bars, and the flash definitely helped.

The second option is self-timer. This is another option that is more useful than you might think. Self-timers are typically intended so that
you can include yourself in a scene. In regular cameras, they're typically used with tripods, but of course there is not tripod mount on the
5300. Surprisingly, this is not a problem, because the phone will actually lie on its left side and be quite stable. There's no good way to
take a portrait-style picture with the self-timer, but it's still a useful feature.

You can frame the picture first, then press Start and jump in the scene, or you can press Start, close the flip, set down the phone, and get
in place, using the external LCD to make sure you're in the frame. A few coins under the edge will let you aim the camera up at an angle, if
a flat surface is not available at a suitable height. Of course, this isn't something you'd want to do in public in the city, where someone
might grab the phone and run...

Brightness is the next option. Choosing this will bring up a neat slider control that affects the live image in real time. The Sanyo camera
does an impressive job of adjusting for various lighting conditions automatically, but in some especially challenging situations, the
brightness control is necessary to get a good a picture. It works extremely well, allowing you to get a great picture in almost any light.
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White balance is the next option. Again, the automatic mode works very well. | actually didn't find that | needed to
adjust this manually for any picture | took, but it never hurts to have manual controls. There is also an option for
color tone, which applies some gimmicky filtering to the image, such as making it black-and-white or negative.

The final option is quality, which has the options "fine" and "normal”. This seems to simply adjust the amount of
JPEG compression applied to the image. Normal is the default. Normal images take up less room in memory, but
appear slightly blurry and have visible compression artifacts, which are especially apparent when viewed at full
resolution on a computer. "Fine" images look better, but take up considerably more room in memory.

Once the OK button is pressed, the picture is taken immediately, with almost no lag. The camera also has fast
shutter, allowing the phone to capture fast action surprisingly well. Taking pictures from a moving car at 60mph was
no problem.

= a
| Gancali

One final note about the Sanyo: the RF part of the phone is switched off when in camera mode, meaning you can't receive a call or
message while taking pictures. | suspect this might have to with the amount of power needed for the camera and the live viewfinder. It
reconnects to the network when reviewing already-taken pictures, or when you exit camera mode.

Whew - there was a lot of ground to cover with the Sanyo! Fortunately, the rest of the phones are much simpler,
so itwon't take as long to cover them...

Samsung A500

The Samsung's camera is strikingly simple compared to the Sanyo. The camera, manufactured specifically for
Sprint PCS by Infohand, is actually a very basic standalone digital camera. Pictures are taken and stored in the
camera's 2MB of built-in memory, enough for about 15 photos. There are no options. The interface consists only
of an on/off button, a shutter release button, and a small display that shows the number of pictures remaining
that can be taken, and the battery level. The fact that it has its own battery is a downside, but it is supposed to
last a long time, the battery meter helps, and itis a somewhat standard size available in photo stores or online.

The optical viewfinder works well. It shows a large area, and has brackets that show the area captured, making
photos easy to frame. The shutter release is large and easy to press, but also recessed, making it hard to press
by accident. The camera is a good size and shape, that makes it easy to hold with one hard or two. It could be a
thinner, however. It's roughly the same volume as the Samsung A500, but it is thicker, which makes it slightly
less pocketable.

The nice thing about this type of camera is that, like the Sanyo, you can pretty much just pull it out of your
pocket and start shooting. As with the Sanyo, this is great for taking spur-of-the-moment photos.

Unfortunately, due to the lack of a live viewfinder, you don't know how well a photo actually turned out until you later connect it to the
camera. But the camera did deal with a variety of common lighting situations fairly well. It didn't do well in really low light, sometimes
refusing to take a picture at all if the light was too low, but pictures turned out great for most well-lit scenes.

The Infohand camera also works with the Samsung SPH-N400, also from Sprint PCS.
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Motorola T720i

The Motorola T720i is actually justa T720 (GSM) with updated software, and a camera accessory. The camera
functions are mostly contained in a Java (J2ME) application, although parts of the phone's main software have
also been tweaked to support MMS and integrate with the Java camera application.

Since the hardware is the same as the T720, including the amount of memory, some things were removed in order
to make room for the photo functions. While the T720 has 500 phone book entries and POP3 email, T720i only
has 100 entries and no email, making room for the camera application and MMS features. Also, the T720i sets
aside 500kB for storing photos and ringtones, leaving only 200kB for Java applications.

The Motorola camera comes with a well-designed, stylish soft carrying case. The case is essential, because the
camera very small and light, and would be easy to lose without it.

The camera can be a bit tricky to connect to the phone. Sometimes it snaps right in, but other times | found it took
some finesse. Also, occasionally it connected physically, but the phone didn't detect the camera properly. When
the phone senses that the camera has been attached, it makes a special sound - you have to listen for it to make
sure it's really connected.

On a slight tangent, | think this is a problem with attachable phone cameras in general. Any time you have a
physical connection that must be handled frequently, it becomes one of the most likely points of failure for the
phone. This seems to me like an obvious application for Bluetooth, the sort-range wireless standard use for some
headsets. It would be more convenient and more reliable. | completely fail to understand why there is currently
only one Bluetooth camera in the world. (A Sony model available only in - you guessed it - Japan.)

Back to the Motorola... Once it is connected, choosing the Picture Messages shortcut launches the Java camera application. In the live
viewfinder, the image is much slower to update than the Sanyo, updating only 1-2 times per second. Combined with the added slowness
of the passive display, plus the lack of brightness and shadow detail, framing a picture was often a mildly frustrating experience.

The lens on the Motorola camera rotates, a handy feature that lets you take a picture of yourself. It automatically flips the picture when you
rotate, so it's always right-side-up. But unlike the Sanyo, it doesn't flip the image horizontally like a mirror when facing you. This makes
framing the photo somewhat unintuitive.

The camera sticks out to the right of the phone. Being right-handed, | found this made it very awkward to hold the phone while taking a
picture.

There are only a few settings for the user to choose. One is size. The normal size is 340x240, while the small size is 160x120. The other
important option is a low light mode. This did help produce a better image in low-light situations.

On quirk of the Motorola is that it "zooms in" a bit just for the live viewfinder, so you see less than will actually be captured. In a way this is
nice because it lets you see a bit more detail in the main part of the picture, and it reduces the chance that you'll cut off one part of the
picture if your hand moves after you choose "capture". However, | think | might prefer to see an accurate frame and do the corrections
myself. It's not a major issue, though - as long as you know what it's doing.

Nokia 7210
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With the Motorola and Samsung solutions, one major drawback is that you have to carry around the camera separately, which obviously is
not very convenient. Nokia's solution to this issue is rather clever. The Nokia camera is actually the Nokia Camera Headset. By integrating
the camera in an accessory some people carry separately anyway, the camera is less of a hassle.

The headset includes convenient features such as a talk button in the wire, and clips to connect the wires behind you neck, so you can
hang the camera part and wear it like a necklace. The earbud wires connect to the camera with a twist-lock connector, so it won't come
unplugged accidentally. The camera also sports a built-in pocket clip, for clipping the camera to a shirt pocket or lapel. This is especially
useful because the camera contains the microphone.

Furthermore, some people will be more likely to carry the headset because the 7210 has a built-in FM radio, and the headset is required
(as an antenna) for that feature to work. On the other hand, some people might be less likely to carry the headset, because the 7210 also
includes an excellent speakerphone function.

The camera can also be separated from the headset, and used as a standalone attachable camera. The camera connects to the phone
via a 33-inch long cable, instead of attaching directly like the Motorola. This makes using the camera a two-handed affair, or requires you
to juggle between the two, since you need to use the phone to save a picture after it's been taken. The connector uses Nokia's new Pop-
Port interface.
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Like the Motorola, the Nokia camera has no internal memory to store photos. Photos are sentimmediately to the phone for saving.

Unlike the Motorola, the Nokia does not provide a live viewfinder on the display. Instead, an optical viewfinder is located on the camera.
Unfortunately, the viewfinder is nearly useless. The image is distorted and blurry toward the edges, and you can't see the whole image at
once. There are no brackets like on the Sprint phone to show you the area captured. Framing pictures through the viewfinder proved
nearly impossible. Most of my attempts were off by a good margin, cutting off parts of the scene. It came down to trial-and-error in most
cases, and sometimes | even found | could get better accuracy just by holding the camera and pointing it, without using the viewfinder at
all.

On the plus side, the Nokia doesn't require you to navigate to any special camera application or menu. You simply take a picture, and a
picture inbox automatically pops up on the phone display. You then have the option to view and save or delete photos received from the
camera. You can take multiple photos in a row, and then go back and handle them when you're done.

One major flaw with this process is that you are required to name each photo file before saving it. T9 predictive text entry is not available
when naming files, and the default name is "File0", which means you must rename each photo or it can't be saved, because that file name
is already used. All of the other phones name photos automatically with unique file names.

(My 7210 came with software version 3.09. Later versions, such as 4.18, may correct these issues.)

Another gripe about the Nokia camera is that the shutter-release button is too easy to press by accident. The camera is so small that there
aren't many places to put your fingertips, and the button sticks out and depresses easily. Even after a week of solid daily use, | still found
myself taking pictures by accident, which then required fiddling with the phone to delete the unwanted photos.

Finally, | found that the camera and phone frequently just stopped talking to each other. The camera has a light on it that goes off briefly
when it takes a picture, and flashes when transferring a picture. Quite often | would take a picture and the light would go off, but it would
not flash - it would not transfer the picture to the phone. Re-connecting the camera to phone usually solved the problem. This may have
been a software glitch fixed in later versions, or it may simply have been a bad connector. Hopefully this is not a sign of things to come
with the Pop-Port connector. (Once again, Bluetooth would make a lot of sense for this.)

The Nokia Camera headset is also compatible with several other Nokia models with the Pop-Port interface.
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Samsung's Galaxy S21 Flagships are Prettier and More Affordable

Jan 14, 2021

Samsung today officially unveiled its Galaxy S21 series of flagship phones for 2021. All three models sport a distinctive
new "Contour Cut Camera" design where the metal frame extends around one corner to surround the rear cameras.
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Feb 9, 2022

Samsung today announced its lineup of flagship phones for 2022: the Galaxy S22 series. The top-end S22 Ultra sees the
biggest changes as it essentially absorbs Samsung's Note series with an integrated S Pen stylus and a more Note-like
shape and design, instead of the Contour Cut design of the other models.
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Sep 7,2022

Apple has revealed the iPhone 14 series, with new features, improved specs, and new size options. In place of a Mini
option, the iPhone 14 will come in the same 6.1-inch and 6.7-inch screen size options as the Pro models.

OnePlus 9 Series has Hasselblad Color, 50-Megapixel Wide Camera

Mar 23, 2021

OnePlus today announced the OnePlus 9 and OnePlus 9 Pro, its newest flagship phones. The 9 Pro is a true flagship-
class phone with a QHD AMOLED display with variable refresh from 1 to 120 Hz, and IP68 water rating, starting at $969.
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