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Preview: Sony HXR-NX5U 1/3” 3-CMOS AVCHD Camcorder

Adam Wilt | 01/03 

The solid-state cousin to the HVR-Z5U: is HDV dead? 

Performance and Features

Optics

The 20x G lens shows a fair amount of geometric distortion, but it’s a winner in sharpness, chromatic aberration, flare, and flatness of field. 

The lens makes a crisp, sharp image throughout its zoom range. Its sweet spot is around f2.8; wider apertures show a very slight loss of high-frequency detail on the test charts, and below f4.4 resolution starts to fall off due to diffraction effects (as happens on all 1/3” HD cameras), but practically speaking, keeping the aperture at f4.8 or wider will give you pin-sharp pictures throughout the zoom’s range. 

Fully wide the lens shows a bit of mustache distortion: barrel distortion on the center of the image, with some slight pincushioning towards the edges that partially corrects the barrelling. As the lens zooms in, the barrel distortion recedes such that it’s counteracted by the pincushion, so that straight lines at the edge of the picture are pretty much straight overall (if a bit wavy) around Z10 (on the zoom’s displayed scale of Z00-Z99; actual focal lengths aren’t shown). Zoom in more, and pincushion distortion predominates, being worst around Z30-Z50 and then diminishing to Z80, after which distortion isn’t noticeable. 

But, folks, it’s a 20x lens—this isn’t bad given the zoom range. I see comparable distortions in cine zooms costing 10 times what this camera costs. The NX5U wouldn’t be my first choice for architectural videos, but in most other situations it should be fine. 

The optional VCL-HG0872K 0.8x wide-angle adaptor‘s slight barrel distortion works against the pincushioning to almost perfectly correct the lens throughout most of its range on the HVR-Z5, and I would expect it to do the same on the NX5U, though I wasn’t able to test this. 

The lens opens up to F1.6 aperture at full wide angle, and ramps smoothly down to a max aperture of 3.4 at full telephoto. Setting F3.4 on the iris preserves a flat exposure from Z00-Z89. I wasn’t able to see a constant exposure through the entire zoom range at any indicated iris setting; zooming into the final 10% of the range (Z89-Z99) always caused a loss of about half a stop regardless of f-stop, visible on a waveform monitor if not apparent in the picture. Of course, if the camera is auto-exposing, it’ll compensate automatically as you zoom; this is only an issue when shooting in fully manual exposure mode. 

With FOCUS MACRO on, near focus (M.O.D.) is under an inch in front of the lens, or right where the lens hood’s shutter panels sit, at zoom settings from Z00 to Z81, ramping to 2.6 feet at Z99. With FOCUS MACRO off (you might turn it off to reduce autofocus hunting, or to prevent focus-shift surprises when zooming in), M.O.D. is a constant 2.6 feet or 0.8 meter. 

There is no perceptible vignetting (an smooth and even falloff of illumination towards the edges of the image) or portholing (an obvious circle of brightness with a dark surrounding) anywhere in the zoom range, even with the aperture wide open. Furthermore, I wasn’t able to see any corner darkening from the optical stabilization no matter how I shook the camera. This is a great lens for greenscreen work. 

Chromatic aberration is well controlled. Some lateral green/magenta fringing is just barely noticeable full wide, and is slightly more present from Z90-Z99, but in the broad middle of the zoom’s range it’s imperceptible. Prism-induced vertical green/magenta fringing on out-of-focus objects if there is you’re looking for it, but it’s not objectionable in real-life shooting. 

Lens flare is minimal; there’s a single, greenish ghost opposite any bright light shining directly into the lens, but that’s pretty much it. There’s a slight bit of veiling haze or glare, mostly when the lens is wide open; it’s also greenish in character, but it’s no worse overall than on other lenses of this type. 

Like many modern zooms, the optical center shifts as you zoom in: foreground object creep towards the center of the image just as if you were dollying the camera back as you zoomed in (sort of a “Vertigo” effect). It’s no worse than on an EX1 or an HVX200; it’s just something that caught my eye during testing. 

Sony’s Steadyshot optical stabilization is present, of course, and it allows for three different strength levels, plus a setting for the optional wide-angle adaptor. The settings range from Soft, which only smooths things out a little, to Hard, which really tries to lock down the image, and reminds me of the more aggressive stabilization Canon uses on its high-end HDV camcorders. You can trade off fluidity against firmness as you see fit, or turn off Steadyshot completely for tripod work (or for that totally aggro shakycam look). 

The NX5U adds “Active Steadyshot”, which uses a slight, 2% digital zoom-in and “trapezoid correction processing” (I’m not sure what that means; I think it’s a geometric correction for image distortions due to tilting the camera, but I could be wrong) that Sony claims yields vastly superior wide-angle stabilization. I found that it did indeed increase stability, both at the wide and telephoto ends, making the image sticky enough that often the only noticeable wobble was in the roll axis—though sometimes it’s so persistently stabilizing that there can be a visible “breakaway” effect in a pan or tilt, as the stabilization reaches the end of its range and the image suddenly “unsticks” from its apparent lockdown and the pan or tilt becomes apparent. There’s a very slight resolution loss with Active Steadyshot; it’s down to “only” about 800 TVl/ph. 

Resolution and Detail

The NX5U, like the HVR-Z5U, Z7U and S270U before it, uses Sony’s 1/3” ClearVid CMOS sensors, employing a diagonally-arranged array of 1440x810 photosites (or, looking at them in a horizontal grid, 960x1080 with staggered columns. I’ve seen both sets of numbers used; it’s confusing, but just have a look at the pictures the camera makes and don’t worry too much about the numerology). When run through Sony’s Enhanced Image Processor (tm), these sensors yield both actual and interpolated image samples, the latter being synthesized from four surrounding photosite values. Combined with the “Exmor” technique of using a dedicated A/D converter on each readout column, the result is a picture that’s a sharper and quieter than would otherwise be expected from the basic sensor specs; see Sony’s writeup for details. 

The NX5U’s images are virtually identical to those from the HVR-Z5U; they’re nearly as sharp as images from full-resolution 1920x1080 sensors. The only real giveaway is that there’s some slight stair-stepping or jaggies on fine detail and high-contrast edges, such as backlit window frames, specular highlights, and lighting fixtures. 

NX5U in 720/60p mode, FX (21 Mbit/sec) AVCHD recording.

Practically speaking, the HD images offer plenty of detail; aside from the occasional slightly steppy edge in high-contrast situations, there’s nothing in the pictures that indicates they’re made with anything less than full-resolution sensors. I found that I was happy running the camera with its detail setting turned down to -5, -6, or -7 (on a range of -7 to +7) because its images were pleasingly sharp without added enhancement. 

However, that level of detail is compromised at high gain settings; as gain is increased above 9dB, resolution drops: at +21dB, it’s down to 600 TVl/ph. It isn’t just a build-up of image noise; the outer portions of the zone plate simply merge into undifferentiated gray areas as pixel-averaging appears to come into play to keep noise levels down. 

Left: 480i 4x3; right: 480p 16x9. HQ (9 Mbit/sec) MPEG-2 recording.

Downconverted live pix and SD recordings show a few more aliasing artifacts than the HD images do. The slight high-frequency aliasing visible in the resolution trumpets shows up in the real world as moiré on fine patterns and twinkling on thin lines. The NX5U is far better than an EX1 or EX3 when it comes to downconversion, but it’s slightly less well-suited to SD production than a dedicated SD camcorder is. The differences are minor, though; I certainly wouldn’t dismiss the NX5U as a standard-definition camcorder (though you may turn up your nose at the NX5U’s low-bitrate MPEG-2 SD recording). 

The CMOS chips use a 1/60 second rolling shutter, so whip pans and very fast motions may show some tilt or distortion. Practically speaking, it takes a very fast move to show any noticeable tilt; it’s not an issue in most shooting. 

Sensitivity, Noise, and Dynamic Range

I measured the NX5U at ISO 400, regardless of mode (interlaced or progressive). This makes it as sensitive as other 1/3” EXMOR CMOS Sonys. The NX5U equals the EX1 in 1080p mode, and is a third of a stop faster than the HVX200, a stop faster than the HVR-Z1, and two stops faster than the HVR-V1. 

Some of this speed may be due to the chips, and some due to more amplification in processing. The cameras’ images are as noisy at 0dB as the EX1’s and the Z1’s at around +3dB to +6dB. If you want cleaner images, the NX5U offers both -3dB and -6dB gain settings. 

Speed ratings on digital sensors are somewhat arbitrary; normally the rating is set such that 0dB corresponds to the slowest exposure that allows for full highlight detail without clipping (thus, the best dynamic range combined with the lowest noise). Applying negative gain with such a rating normally results in some clipping of extreme highlights, due to sensor saturation. 

However, the negative gain settings on the NX5U do not result in any loss of detail in the highlights. It may be that Sony has simply rated these sensors a stop (6 dB) faster than they normally would to gain speed at the expense of noise. You can choose to shoot at -6dB (ISO 200) for quieter images without sacrificing highlights. 

Going the other way, you can boost gain to +21dB, though I found that going much beyond +12dB was inadvisable due to both noise and resolution loss (I found that boosting gain after the fact in Final Cut Pro gave me comparable noise but with more resolution; a +9dB scene boosted to match a +18dB scene matched for overall noisiness, but held more detail). There’s also a hyper gain mode, assignable to a button, which is useful in incredibly dark situations when getting a picture—any picture—is more important than quality. Hyper gain boosts the image by over six stops, so it’s on the order of a +36dB to +42dB gain setting. You will see a lot of noise in hyper gain pictures, but it’s better than not getting the pictures at all. 

Recording Modes and Quality

The NX5U offers several HD recording modes and an MPEG-2 option for SD. 

HD recording uses AVCHD, a flavor of h.264 very similar to the compression used on Blu-ray discs. It’s a long-GOP format (typically, a half-second of video is compressed as a single group, using one standalone I-frame with the remaining frames stored as differences from the I-frame and from each other) with 8-bit sampling and 4:2:0 color encoding. 

Four different bitrates are available, but in keeping with industry-standard practice, Sony ignores user-friendly numerical designations in favor of unintuitive, opaque two-letter codes: 

· FX: 24 Mbit/sec maximum; 21 Mbit/sec average. 

· FH: 17 Mbit/sec average. 

· HQ: 9 Mbit/sec average. 

· LP: 5 Mbit/sec average. 

This is a fairly typical spread of bitrates for AVCHD, and it includes the maximum-allowed 24 Mbit/sec bitrate, which gives excellent quality (average numbers are for the video stream only; the maximum number includes AC-3 audio and metadata: some vendors quote maximums, other quote averages; Sony gives both numbers for their highest-quality mode). 

The camera offers 1080-line HD in 60i, 30p, and 24p flavors, as well as 720/60p. 1080/60i is recordable at any of the four bitrates; all the progressive formats are recordable in FX and FH modes only. FX and FH are full-raster formats: 1920x1080 and 1280x720. HQ and LP record 1440x1080, the same spatial subsampling used in HDV and HDCAM. All frame rates are native; no pulldown is used. 

In SD, the camera offers a single, 9 Mbit/sec bitrate using MPEG-2, also called HQ. The 480-line formats also offer 60i, 30p, and 24p frame rates in both 4x3 and 16x9, and all are recorded as 720x480/60i: 2:2 pulldown for 30p, and 2:3 pulldown for 24p. 

Side note for FCP users: while the NX5U’s HD footage is easily read by Final Cut Pro’s Log And Transfer tool, the SD footage is assiduously ignored. You can drag ‘n’ drop the .MPG clips into FCP, but they’ll show up with incorrect pixel dimensions—640x480 for 4x3 and 720x404 for 16x9—and no audio. I used MPEG Streamclip to demux the program-stream files into something FCP understood; imported the resulting .M2V clips into FCP; then rendered out as ProRes422 which I re-imported to extract stills. (Converting to unscaled ProRes within MPEG Streamclip caused excessive aliasing and resolution loss; rather than faff about with debugging my settings I just went with “demux to unscaled” for expediency’s sake. Likewise, asking FCP to export a still frame from the .M2Vs directly resulted in all-white stills, hence the ProRes step.) At least for FCP users, the NX5U’s MPEG-2 format isn’t likely to displace DV any time soon—at least not by choice! 

All the camera’s formats use 4:2:0 color subsampling, which is tolerable for progressive video but is fundamentally broken for interlaced. For small HD cameras, this is par for the course; AVCHD, HDV, and XDCAM EX all share this chroma format. For SD, 4:2:0 is used in 576-line DV and DVCAM, but 480-line DV and DVCAM (and all variants of DVCPRO25) use 4:1:1, which generally has superior multigeneration performance: chroma smears a bit more horizontally, but it doesn’t bleed as much vertically, nor does it show jagged sawtooth diagonals the way interlaced 4:2:0 does. 

Overall, the NX5U’s FX (24 Mbit/sec) AVCHD looks very good; roughly comparable to 35 Mbit/sec XDCAM EX. With lower bitrates, lower quality: 17 Mbit FH looks a bit better than HDV, 9 Mbit HQ looks a bit worse, and 5 Mbit looks perfectly acceptable as long as there isn’t much motion! 

Switching between 1080 and 720 frame sizes requires a reboot; switching between frame rates does not. Switching between SD and HD as a recording format doesn’t require a reboot because the SD signal is simply downsampled from the current HD format. 

Selecting a frame rate and frame size is interesting, as there isn’t an HD/SD selection as such: you can choose between the various 1080- and 720-line options at will, and a corresponding SD selection is made in parallel. 

The NX5U pairs an SD recording format with every HD format selection.

Instead, you choose where the NX5U records which format: HD to the card slots and SD to the external flash memory unit; SD to the slots and HD externally, or HD to both the slots and external FMU. 

You can record to both the memory slots and the FMU in parallel, either recording two HD feeds for redundancy or one SD and one HD feed. You can also set up the two START/STOP buttons to control recording on one media type only. 

The NX5U lets you trigger recording to cards and FMU together or separately.

For example, the top button could control the FMU while the handle button triggers recording to the memory slots. In this way, you could record an entire event to the FMU, and trigger the recording of selected shots to the memory slots, so you have selects immediately available for a quick edit without having to scrub through the entire show to find them. 

The NX5U offers “relay recording” between its two memory slots; when a card in one slot fills up, recording will switch to the other slot automatically, so you can keep swapping cards without stopping. A 16 GB memory card will store between 85 minutes and 6.25 hours of footage depending on bitrate, so relay recording isn’t likely to be as critical with the AVCHD NX5U as it is with higher-bitrate cameras using XDCAM EX, AVC-Intra, or DVCPROHD formats. 

Relay recording only works between memory slots, not between the slots and the FMU. Given that two 16 GB cards will give you from 3 to 12.5 hours of storage, while the FMU holds 11+ hours at highest quality and 51+ hours at the highest compression, it’s intimidating to consider the sort of shoot that would requite such a capability; you’re likely to need multiple camera operators before you’re likely to fill up the FMU and two memory cards. 

The NX5U has the same “Smooth Slow Recording” feature seen on Sony’s HDV CMOS cams: it will shoot short bursts (3, 6, or 12 seconds) of low-resolution, high-speed footage (4x real time, or 120fps) to a memory buffer, then record it as a 1080/60i file using any of the four quality levels, or as a 480/60i file. It’s a useful trick for quick-and-dirty motion analysis or stylistic slo-mo, but the images are of poor enough quality that they won’t intercut with normal clips. The 3 & 6 second modes resolve a bit over 300 TVl/ph with minimal mosquito noise, while the 12 second mode drops to around 250 TVl/ph with substantial compression artifacts. 

If you’re used to working with Smooth Slow Recording on Sony’s HDV cameras, you might be a bit stymied at first, as I was; SSR isn’t found anywhere in the menus. Instead, you use the Mode button to select Camera; then Smooth Slow Rec; then choose SD or HD recording to either a memory slot or the FMU; then pick the recording time. The camera puts you into SSR mode, whereupon you can grab SSR clip after SSR clip. You exit SSR by pressing the Mode button again. 

If you’re used to working with single-frame or interval recording on Sony’s HDV cameras, you will be stymied for good: the NX5U doesn’t offer either one. 

Displays

The EVF and LCD crop a couple of percent of the image laterally but show 100% of the picture vertically. The LCD panel is 1920x480, or 640 RGB triads x 480 lines, while the EVF is an RGB-sequential 852x480 LCOS panel (there’s some color shimmering during rapid eye movement, but the tradeoff is a superbly smooth and naturalistic image). Neither display shows any visible pixel gridding. Both are good for roughly 350 TVl/ph of resolution, which is detailed enough given the size of the screens. Yes, I’d like bigger ones capable of showing even more detail: the LCD is 3.2” diagonally, yet its image seems far smaller than the picture on an EX1’s 3.5” LCD; the magnification of the EVF is similarly small compared to that of the EX1. Nonetheless, they are quite usable. 

Audio

The NX5U is unique (so far) among AVCHD cameras in that it gives you the choice of Dolby Digital (AC-3) compressed audio, or linear PCM uncompressed audio. Both choices sample the signal at 16 bits and 48 kHz, but the PCM audio is free of compression artifacts. 

The built-in stereo mikes record clear and vivid sound, as did the short shotgun. As is usually the case, the on-camera shockmount is barely adequate to isolate the mike from handling noises, though it’s slightly better at isolation than the built-in mikes are. I found that the built-ins tended to record more high-frequency handling noise, while the short shotgun caught more of the low grumble of the zoom motor and the rumble of moving the camera from hand to hand; the shotgun generally had a deeper bass response overall. Both mikes picked up zoom motor noise whether or not “speed zoom” was engaged. Really, if you want to avoid camera noise, get the mikes away from the camera—this isn’t specific to the NX5U at all. 

The stereo mikes captured a realistic stereo soundscape. The short shotgun is mono, but more directional, with a tight cardioid pattern than did a good job of favoring frontal sounds over those from the sides and rear. 

The camera’s wind noise filters roll off lower frequencies effectively. There are separate wind-cut settings for the XLRs and the internal mics, and you can set both auto and manual gain settings for the XLRs to be linked as a pair or separately controlled. You can adjust XLR input trims by +12 to -18dB in 6 dB steps; you can set the internal mikes to normal or high sensitivity. 

Of course the physical switches and knobs on the left side of the cameras and on the rear of the XLR pod let you control mike/line selections, phantom power, and gain settings for both channels independently. 

The headphone output is quite clean, and packs enough punch to make your ears bleed if you’re incautious with volume and gain. 

Picture Profiles

The cameras offer six sets of custom presets, called Picture Profiles. These let you change the way the camera renders its images: 

· Vary the master black level, along with R, G, and B black levels individually. 

· Choose a gamma setting from Standard (like 709 gamma but with slightly compressed highlights), Cinematone 1, Cinematone 2, ITU709, ITU709 with a toe slope of 5 instead of 4.5 for increased shadow separation, PD to better match DCR-PD-series camcorders (slightly crushed, contrastier shadows), and x.v. for x.v.Color (wide gamut) recording (like 709 with slight black stretch). Cinematones have depressed midtones, as seen on other Cinematone-capable Sonys. 

· Black gamma: change the shadow gamma range between low (below 15% brightness) / medium (up to 25%) / high ( up to 50%), and vary black stretching or compression over a 15-step range. 

· Knee: Choose auto or manual knee; set the auto knee’s sensitivity and maximum allowed white level; set the manual knee’s setpoint and slope. 

· Color mode: Choose between standard, 709, and two Cinematone matrices, and mix between the selected matrix and standard over an 8-step range. I found the standard matrix looked very much like 709 on other cameras, while 709 seemed oversaturated. 

· Color level (saturation) and phase (hue). 

· Color depth: for each of the six primary and secondary colors, vary the brightness of that color while keeping its saturation constant: the waveform monitor changes as you tweak a color, while the vectorscope doesn’t! 

· WB Shift: vary the camera’s idea of white, either by warm/cool and green/magenta controls (thus giving you both “color temperature” and “tint” controls), or by R gain and B gain. 

· Detail: vary the detail level over 15 steps; turn detail on or off; change H/V balance; positive-going/negative-going enhancement balance; black and white limits; crispening; and highlight detail setting. In sub-$15,000 cameras, only the EX1 and EX3 give you more control of the detail signal. 

· Skintone detail: choose a color to undo or limit the effects of detail enhancement on. 

· Name the profile; copy it to another profile setting, or reset it to defaults. 

In short, it’s similar to the picture profiles on Sony’s HDV cameras, though it lacks the “color correction” function those cameras possess. 

Playback

Pressing the MODE button lets you choose “Play”, which leads to the further choice of “Visual Index” or “Playlist”. 

“Visual Index” displays a thumbnail screen, segregated by clip location (slot A, slot B, or external) and by type (HD or SD). You can point to a clip, using either the touchscreen or the navigation keys and/or thumbwheel, and see clip metadata below the thumbnails. 

Other Functions and Features

· You can set the smallest aperture used in auto-iris mode to any half-stop setting from f4 to f11, to avoid diffraction-related sharpness loss. 

· You can vary the responsiveness/speed of auto-exposure and auto-white-balance tracking, and set the speed at which gain and white balance switch changes are performed, allowing smoother gain and color changes. 

· You can enable x.v.Color mode, which overrides many of the image adjustments, to record in an expanded-gamut mode. The visual effect on a normal display is that saturation appears to drop slightly; on a wide-gamut display, the saturation range of colors is expanded. 

· HD pictures can be downconverted to SD on all outputs in letterbox, squeeze, or edge-cut modes. 

· SD can be recorded in 4:3 or 16:9 modes. 

· Timecode is fully tweakable: Preset vs. Regen, DF vs. NDF, etc. Timecode is 30-frame TC in 60i, 60p, and 30p formats, and 24-frame non-drop in 24p formats. Timecode is available on the TC LINK jack and on the SDI output. 

· Digital Extender magnifies the image about 1.5x at all times when it’s on; it’s not like the digital zoom on some cameras that only engages once the optical zoom is at its limit. The downside is that HD resolution drops to around 600 TVl/ph; the upside is that the zoom can be used throughout its range with no sudden changes in zoom speed or image quality, and that in SD recording there’s no resolution loss since 600 lines is still more than SD can record. 

· Shutter speeds can be displayed as fractions of a second, or as degrees of shutter opening (film style). 

There are a few other things worth mentioning. 

720p is, to some extent, a second-class format on the NX5U. It only supports 60 fps, not 30 or 24; and some functions, like Smooth Slow Recording and Digital Extender, can’t be used in 720p. 

The supplied battery charger / AC adapter looks similar to comparable Sony units, but in place of the informative LCD display that many of those other chargers use to convey state of charge and charge time remaining, the NX5U’s charger makes do with a single yellow LED, which goes out when the battery is charged. 

The NX5U’s outputs mostly operate on an exclusive basis. When SDI is selected, SDI and HDMI are enabled; component and composite are disabled. When HDMI is selected, SDI is disabled and HDMI is output; if no HDMI cable is connected, then component is enabled; if no component cable is connected, then composite works. If you choose component, neither SDI nor HDMI works, but if you disconnect component, then composite works. If you select composite, it’s the only thing that works no matter what. 

Within their limits, the outputs support 1080i, 720p, 480p, and/or 480i depending on menu selection. SDI doesn’t support 480p, and composite is (of course) 480i at all times, but component and HDMI support all four signal types. 

Downconverted outputs can be edge-cropped; anamorphically squeezed, or letterboxed in your choice of 16x9, 15x9, 14x9, or 13x9 ratios (and edge-cropping is of course 12x9, a.k.a. 4x3). Don’t let it ever be said that Sony didn’t give you enough downconversion options. 

In most ways, the HXR-NX5U is a cousin to the HVR-Z5u HDV camcorder, as it shares the same lens and sensors, and has a very similar set of features and image tweaks. Of course, the recording formats differ; aside from that rather large difference, the NX5U offers these operational advantages: 

· Full-raster 1920x1080 recording. 

· 720/60p recording. 

· Linear PCM audio recording. 

· HD-SDI output with audio and timecode. 

· Standard RCA jacks for composite video and audio. 

· TC LINK for jam-syncing timecode between cameras. 

· Headphone channel selection (left, right, or both). 

· Active Steadyshot. 

· Built-in GPS. 

However, the NX5U falls short of the HVR-Z5U in the following ways: 

· No shot transitions. (programmable focus / zoom / exposure changes). 

· No Extended Clear Scan (fractional shutter speeds for shooting flickery things). 

· No Color Correction (pick a color, and change its hue and/or saturation). 

· No interval recording. 

· No single-frame recording. 

· No still picture capability (though you can extract stills from clips). 

· No exposure histogram. 

· No record-review or index mark functions. 

· Can’t automatically set timecode user bits to the date (you can still set it up manually). 

· No i.LINK (1394, FireWire) connector—the camera doesn’t shoot any i.LINK-compatible format. Recording to an external deck requires one with SDI, HDMI, or component inputs. 

Preview: Sony HXR-NX5U 1/3” 3-CMOS AVCHD Camcorder

Adam Wilt | 01/03 

The solid-state cousin to the HVR-Z5U: is HDV dead? 

The NXCAM HXR-NX5U is Sony’s first professional AVCHD camcorder (the special-purpose HXR-MC1 aside). It’s roughly comparable to the HVR-Z5U in features and functionality, but offers full-raster solid-state recording with higher visual quality than its HDV tape-based stablemate. 

The NX5U lets you record to dual PRO Duo Memory Sticks, to an optional 128 GB Flash Memory Unit, or both at the same time, either simultaneously or separately. It can capture HD and SD at the same time. Its HDMI output connects with inexpensive third-party capture cards and portable recorders, and it also offers a fully professional SDI output with embedded audio and timecode. Its TC LINK port lets one NX5U jam its timecode to another’s, or to any SMPTE LTC source, making multicam shoots (and the subsequent editing thereof) more pleasant. 

It records 1080i, 1080p, 720p, and 480i, so you’re able to handle SD and HD gigs with equal ease. 

The NX5U’s CMOS imagers deliver a reasonable tradeoff between resolution, sensitivity, and noise, delivering beautiful images with only the occasional telltale artifact that they aren’t full-res sensors. Its controls over color, exposure, knee, gamma, and detail give you ample ability to change the look of the picture. Smooth Slow Record gives you 4x slo-mo capability, albeit in short bursts with sub-SD resolution. 

The NX5U’s 20x G lens goes admirably wide and long, and it has low chromatic aberration. It shows a bit of distortion, but it’s not bad given the range of the zoom, and it’s less distressing at the wide end than the lenses on the EX1 and EX3. 

The NX5U handles like any other pro-level handycam, with controls placed in the same positions you’ll find ‘em on other handycams; users of other Sony DV, DVCAM, and HDV camcorders will find the NX5U an easy camera to adapt to. It lacks a few things Sony users have become accustomed to, like an exposure histogram, Extended Clear Scan, and interval recording, but these aren’t showstoppers for most folks. 

The NX5U has both built-in stereo mikes and a separate shotgun, as well as dual XLR inputs. The camera has all the analog audio flexibility you’d expect in a professional dual-channel camcorder. 

So, fine, another nice Handycam from Sony… what’s really interesting is that it’s a full-up, no-excuses pro-level AVCHD camcorder, the first of the NXCAM line. Yes, Sony has other solid-state cameras like the EX1 and EX3, but this camera competes head-to-head with Sony’s own tape-based HVR-Z5U. At NXCAM’s highest quality recording—1920x1080, 24 Mbit/sec AVCHD (MPEG-4) with uncompressed PCM audio—the NX5U’s recorded clips clearly outclass the 1440x1080, 25 Mbit/sec HDV (MPEG-2) clips recorded by the HVR-Z5U. 

Does this signal the end of HDV as a mainstream format? Quite possibly, even probably. 

Panasonic never hopped on the HDV bandwagon, opting instead for AVCCAM (their own branding of professional AVCHD) and AVC-Intra (I-frame-only, 10 bit, 4:2:2 AVC at 50 and 100 Mbit/sec). Panasonic’s lineup has been tapeless for a couple of years now, though they still maintain backwards compatibility with DV, DVCPRO, DVCPRO50, and DVCPROHD recording on P2 cards. 

JVC has followed their highly successful tape-based HD100- and HD200-series HDV camcorders with the full-raster, 35 Mbit/sec XDCAM EX-compatible HM-series cameras recording to SDHC cards. Those JVCs can still record 19 Mbit 720p and 25 Mbit 1080i/p HDV-compatible files to memory, though DV isn’t supported in the newer cameras. 

Canon still uses HDV and DV in their tape-based XL-series and XH-series professional camcorders, but with their 5D Mark II, 7D, and 1D Mark IV DSLRs all shooting h.264 video to memory cards, how long will it be until that codec and that storage format show up in Canon’s video products? 

Before we get carried away, remember that both Canon and Sony are still shipping tape-based HDV- and DV-format camcorders, and I don’t expect these units to be discontinued in the immediate future. Tape still has the advantage of cheapness: you can show up on a gig, shoot, and hand the tape to the client at the end of the day and walk away; you can shoot tape and then just put it on the shelf once it’s captured. 

But memory cards are getting cheap enough that, if you need the instant-handoff or store-it-on-the-shelf workflow, it’s becoming tolerable to do so (yes, even with PRO Duo Memory Sticks). Cards are still pricey compared to DV or HDV tapes, but they’re cheap compared to Betacam or HDCAM tapes or XDCAM HD discs. 

The 11+ hour capacity of the NXCAM Flash Memory Unit pretty much puts to rest the fear of shooting long-duration events on solid-state media. Even a pair of 16 GB cards will get you nearly three hours on the NX5U, shooting best quality video and uncompressed audio, and you can swap cards while recording (and 32 GB PRO Duo cards are available, too, though they’re rather spendy at present). Even documentary folks headed off to the deepest, darkest, most inaccessible parts of the world need not fear solid-state recording when a pocketful of cards will record tens or hundreds of hours of material—and cards, unlike tapes, are easily and safely reusable hundreds or thousands of times. 

HDV has been a useful transitional format, making affordable HD recording widely available in the dawn of the high-definition era. But HDV images have always been a bit on the fragile side, too readily showing noticeable artifacts when heavily stressed. The compression used to squeeze HDV down to a tolerable data rate for low-cost tape transports shows its weaknesses especially when looking at still frames, doing slo-mo in post, or whenever trying to pull a clean key or extracting a stable point-based motion track; artifacts cleverly minimized in full-motion video become all too visible in these activities. I have frequently thought of HDV as the Hi8 of HD recording: a brave attempt to push a technology just a bit further than it was willing to go. Yes, it’s perfectly workable, but you have to be very cognizant of its limitations, and work within them. 

High-bitrate AVCHD uses roughly the same data rate as HDV, yet it captures a noticeably higher quality image. It’s still not perfect, not by any means, but—along with 35 Mbit/sec XDCAM EX—it’s “better enough” that that many of the things that HDV falls down on work acceptably well with AVCHD. 

The price, of course, is that it’s a much more computationally intensive codec to work with: you’ll need a fairly recent CPU to process and play it back at full frame rates, and some NLEs (like FCP) really want to transcode it to a more edit-friendly codec, even when the same NLEs work with HDV files natively. 

HDV won’t fade away overnight. There are still plenty of HDV camcorders for sale, and there are a lot of folks happily using HDV workflows with computers that aren’t up to the task of decoding AVCHD. But I don’t expect the HDV universe to keep growing; AVCHD is gradually usurping its place as the standard format for low-cost HD acquisition. That Sony has introduced the NX5U alongside Sony’s own HDV camcorders only confirms this. 

How about DV? It’s widespread, it’s quick and easy to edit on decade-old computers, and it lives on as the SD format on Panasonic’s P2 cameras. But when NXCAM drops DV for its SD recording in favor of MPEG-2, and when JVC’s HM-series machines drop SD recording altogether (as do Panasonic’s AVCCAMs), I think the writing is on the wall; DV’s reign as an SD acquisition format may be nearing its end. Fortunately, both Panasonic and Sony still provide DV/DVCAM/DVCPRO on their P2-series, HVR-series, and EX-series camcorders, so we still have options—but as the consumer formats increasingly dictate what we can get in the professional / industrial space, I can’t be as confident as I’d like about the long-term prospects. 

As to tape? All vendors now have serious solid-state camcorders in their professional lineups (at least if you allow Canon’s video-capable DSLRs to count). With Sony’s announcement of solid-state storage for HDCAM SR, even the high end isn’t safe; Panasonic’s Varicams are entirely tapeless already and have been for a while. 

Tape will likely remain as a studio-based format for program layoff, archiving, and distribution, at least for a while. Remember also that most of the video material shot in the past 50 years resides on tapes, so there will be a need for playback machines until all that material gets transferred to bit-based media. 

But for acquisition? When Sony ships their solid-state SR recorder (SSSRR) in the next few years, I think we’ll finally be able to say that tape is dead. 

Hey, I could be wrong. It’ll be fun to find out, eh? 

Pros

· 20x G-series zoom. 

· ISO 400 nominal sensitivity (ISO 200 at -6dB gain). 

· 800+ TVl/ph resolution with acceptably smooth, natural detail. 

· 1080i, 1080p, 720p, and 480i recording. 

· Interlaced and true progressive modes. 

· Killer EVF and very good LCD; good peaking control. 

· Best-in-the-business viewfinder data displays. 

· Sensible ergonomics and superb, silky-smooth lens servos. 

· Sony Steadyshot with several “firmness” settings; Active Steadyshot. 

· Comprehensive Picture Profile tweaks, most with 15 steps of adjustment. 

· Very good shotgun mike included along with good built-in stereo mike; flexible audio input options. 

· SDI and HDMI outputs. 

· Standard RCA jacks for composite and audio outputs. 

· Dual memory slots accepting low-cost PRO Duo Memory Sticks. 

· Optional Flash Memory unit for 11+ hours recording time. 

· High-quality, full-raster 24 Mbit/sec AVCHD recording with linear PCM audio capability. 

· Expanded focus function can be used while recording. 

· Camcorder can be upgraded to 60Hz/50Hz “world cam” capability (contact Sony for details). 

Cons

· Lens has a fair amount of distortion through much of its range. 

· Resolution drops with increased gain. 

· Smooth Slow Motion clips have low resolution and many compression artifacts. 

· 24p standard-def recorded as 60i with 2:3 pulldown. 

· Lens servo rings aren’t end-stopped, labeled, or calibrated. 

· Focusing distance data unavailable in autofocus, or in manual focus when focus isn’t being changed. 

· No Extended Clear Scan. 

· No histogram, interval recording,or single-frame capture. 

· No single-step frame advance in playback. 

· Battery charger lacks charge level / time remaining readouts. 

Cautions

· I reviewed a prototype camcorder; the shipping unit may differ from what I saw. 

· Standard-def clips are 4:2:0 MPEG-2, not DV. 

· AVCHD requires transcoding in FCP; requires substantial CPU power in all NLEs. 

· CMOS rolling shutter. 

· Flash Memory Unit is optional; it’s not included with the NX5U. 

· No i.LINK; recording to an offboard tape deck requires one with HDMI, SDI, or component inputs. 

Would I buy one? If I were in the market for a reasonably full-featured HD Handycam at the $5000 level, and I had the choice between the HDV-based HVR-Z5U and the AVCHD-based HXR-NX5U, there wouldn’t be any contest. Sure, the NX5U is missing a few things I frequently need, like ECS and a histogram, but the higher image quality afforded by FX-mode AVCHD, as well as the benefits of a tapeless workflow, makes it a no-brainer: I’d take the NX5U over the HVR-Z5U in a New York second. For a $5000 camcorder, it’s a winner. 

However, I mourn the lack of DV/DVCAM recording, as well as the true 1920x1080 sensors, hypergammas, ECS, interval recording, and variable frame rates I’ve come to love on the EX-series camcorders; I’d probably try to dig up the extra money for a PMW-EX1R, assuming its HD-to-SD downconversion is as clean as that on the PMW-350. It’s at least $1500 more expensive than the HXR-NX5U ($2840 more by list prices!), and it’s a real beast to handle by comparison, but it makes fewer compromises in terms of absolute image quality. But if I didn’t have that kind of money, the NX5U would be top of my list. 

Your decision may vary, of course. But that’s why I would buy one. Whether you would buy one is up to you! 

