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Smart Telescopes
& EAA Guide
The new entry point into deep-sky observing — explained honestly.
ZWO Seestar · Vaonis · Dwarf · Unistellar · plus traditional EAA setups.

What changed
Until about 2020, getting a deep-sky image meant buying a telescope, an equatorial mount, a camera, an
autoguider, a laptop, software, and learning to use them. Total entry cost: $2,500–$5,000, plus a year of
learning. The barrier kept astrophotography small.
Then ZWO released the Seestar S50 in 2023 for $499. A self-contained tube with built-in mount, camera,
autofocus, plate-solving, and a phone app — point at any deep-sky target, watch your phone, and 10 minutes
later you have a stacked color image of M42 or the Orion Nebula or NGC 7000. The smart telescope
category exists because someone solved the entire complexity problem at once.

What this category is — and isn't

What smart telescopes are: a real entry into deep-sky observing and imaging. The optics are real
(small, but real). The mount tracks. The camera captures. The processing happens. You see deep-sky
objects you couldn't see with binoculars or a small visual telescope, and you keep the images. What
they aren't: a replacement for traditional telescope+camera setups at the high end. The optics are small
(50mm aperture in the most popular models — equivalent to a 50mm refractor). The integration time per
target is short (15-30 minutes typical). The processing is automated (can't be customized). Smart
telescopes are the 'point-and-shoot camera' of astronomy. Traditional rigs are the 'mirrorless with
manual mode.'
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The major smart telescopes
Current product landscape (2025)

ZWO Seestar S50 / S30

Price S50: $499. S30 (smaller, newer 2024): $349. Among the best price-to-capability
ratios in amateur astronomy history.

Specs (S50) 50mm aperture, 250mm focal length, f/5 triplet apochromatic refractor. Sony
IMX462 sensor (1080p resolution). Built-in alt-az mount with tracking. Sealed body,
IPX6 weather resistant. Integrated dew heater.

App Seestar app (iOS/Android). Plate-solving via cloud. Stacking live as it captures.
Filter wheels with light pollution and Hα filters built in.

Strengths Out-of-the-box experience is genuinely magical — 5 minutes from unboxing to first
M42 image. Solar imaging (with included filter). Lunar imaging. Wide-field deep-sky
with surprising detail. ZWO's manufacturing quality is reliable. Active firmware
updates adding features.

Limitations Small aperture limits faint-target work. Alt-az tracking creates field rotation in long
sessions (limit: ~60-min total integration before rotation becomes visible). Sensor is
1080p — not enough for serious enlargement. JPEG output (raw is being added in
firmware updates). Closed ecosystem — you can't add external eyepieces or
cameras.

Best for Beginners, urban observers (built-in light pollution filter handles Bortle 7-8
surprisingly), travelers, parents introducing kids, anyone whose primary obstacle
has been complexity rather than budget.

Vaonis Vespera Pro / Vespera Passenger

Price Vespera Pro: $2,499. Vespera Passenger: $1,499. Vespera II: $2,499. Premium
tier of smart telescopes.

Specs 50mm aperture, faster ~f/4 design. Sony IMX585 sensor (4K resolution on Pro).
Better optics than Seestar in the same aperture. French-designed, premium build
quality. Includes 'mosaic mode' that stitches multiple frames for very wide
fields-of-view.

App Singularity app. Clean interface, good catalog of targets, sharing built in.

Strengths Best optical quality in the smart telescope category. Higher-resolution sensor.
Beautiful design. Mosaic mode captures wider field than competitors. Vaonis
customer support has good reputation.
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Limitations 5× the price of Seestar for roughly equivalent aperture. Smaller user community
than ZWO. Less rapid feature iteration.

Best for Buyers who want premium quality and don't mind paying. Established astronomers
adding a portable smart option. Gift-giving where appearance matters.

Dwarf II / Dwarf 3

Price Dwarf II: $499. Dwarf 3 (2024): $599. Direct Seestar competitor.

Specs (Dwarf 3) 35mm aperture (small) but unique dual-lens setup — astrophotography +
landscape. Sony IMX415 sensor. AI-driven photography assistant. WiFi
tablet/phone control.

Strengths Dual-camera capability — can shoot astronomy and landscape photography on the
same device. Very portable. Active development by DwarfLab. Excellent for travel.

Limitations Smaller aperture than Seestar (35mm vs 50mm). Less optical reach on faint
targets. Smaller community.

Best for Photographers who want one device for travel that handles both daylight landscape
and night sky. Astronomy gateway for people coming from photography rather than
astronomy.

Unistellar eVscope 2 / Equinox 2

Price Equinox 2: $2,499. eVscope 2: $4,499. Original 'smart telescope' brand from
2017.

Specs 114mm aperture Newtonian (larger than competitors). Sony IMX347 sensor. Goto
mount. eVscope 2 includes a Nikon-developed electronic eyepiece — a small
OLED display in a traditional eyepiece position, simulating the experience of
looking through an eyepiece.

Strengths Largest aperture in the category. The eVscope 2's eyepiece is unique and divisive
— some love the 'looking through a scope' feeling, others find it gimmicky.
Excellent participation in citizen science programs (asteroid occultations, exoplanet
transits, comet observations).

Limitations Significantly more expensive than Seestar/Vespera for similar imaging output. The
eyepiece is a small low-res screen, not optical magnification. Sensor resolution
lower than Vespera.

Best for Citizen scientists. Buyers who specifically want the 'eyepiece experience.' Larger
budget where pure imaging quality matters less than other factors.

Stellina / Vespera (original) / Hestia
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Stellina ($4,000) Vaonis's earlier flagship before Vespera. Larger aperture (80mm), heavier. Mostly
superseded by Vespera Pro at half the price. Few new units sold.

Hestia ($249) Vaonis's lowest-tier offering. Uses your phone as the sensor — clip your phone
over an optical tube. Cheapest entry point but most limited. Niche.

eVscope eQuinox
(original)

Discontinued. Replaced by Equinox 2.
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Smart telescope vs traditional setup
What you actually get and don't get

Smart telescopes are not just 'easier' versions of traditional setups. They make a specific set of tradeoffs
that work for some users and not others. Honest comparison:

Where smart telescopes win

Setup time Seestar: 2 minutes from arriving at site to first image. Traditional rig: 30-60 minutes.
The cumulative time savings over a year of observing nights are massive.

Learning curve Smart telescopes are usable on day 1. Traditional rigs require months of learning
before you produce comparable results.

Sky condition tolerance Built-in light pollution filters and digital processing extract usable images from Bortle
7-8 skies that visual scopes would struggle with.

Portability Seestar S50: 2.5 kg. Traditional small imaging rig: 15-25 kg. Smart telescopes go
anywhere — vacation, beach, friend's house, backyard.

Family use Anyone in the household can operate them. Traditional rigs require an expert.

Cost (entry tier) $499 Seestar produces images that would require $3,000+ traditional equipment to
capture. Hard to argue with.

Where traditional setups win

Image quality at the top A 130mm apochromatic refractor on a $5,000 mount, with cooled mono camera,
narrowband filters, and 30 hours of integration, produces images that no smart
telescope can match. The aperture difference, integration time, and processing
flexibility win at the high end.

Long integration Field rotation in alt-az smart telescopes limits sessions to ~60-90 minutes of total
integration. Traditional EQ mounts can integrate the same target over multiple
nights (10+ hours easily).

Faint target reach Smart telescopes excel at bright Messier targets. Faint galaxies, integrated flux
nebulae, and deep narrowband targets are still better in traditional rigs.

Customization Traditional rigs accept any eyepiece, any camera, any filter, any software. Smart
telescopes are closed ecosystems.

Resolution at long focal
length

Smart telescopes are wide-field instruments. For tiny targets (small galaxies,
planetary nebulae, planetary detail), long-focal-length traditional rigs are necessary.
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Visual observing Smart telescopes don't have eyepieces (except the eVscope's electronic one,
debatably). For the experience of actually looking through a telescope, traditional
remains the only option.

They're complementary, not competitive

Many serious imagers now own both — a traditional rig for deep projects and a smart telescope for
casual sessions, travel, and demonstrations. The smart telescope handles 'bring it out for an hour, show
the family the Andromeda Galaxy live' duty that traditional rigs are too cumbersome for. The traditional
rig handles 'set up for 8 hours on the Squid Nebula in three colors' duty that smart telescopes can't
reach. Most household observing decisions don't have to be either/or.
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EAA — Electronically Assisted Astronomy
Live-stacking with traditional gear

EAA is what smart telescopes automated. The technique: instead of putting an eyepiece in your telescope,
you put a sensitive camera, and it streams live-stacked images to a screen. Each new sub-exposure is
registered to the previous frames and added to a running average, so the image gets brighter and cleaner as
you watch. The 'observation' is the running stack on your screen.

Why EAA exists
Visual telescope observers struggle to see faint targets in light-polluted skies — galaxies and dim nebulae are simply
too faint at the eyepiece. EAA gives those targets back. A live-stacked image after 30-60 seconds of integration
through a sensitive camera shows detail that no eyepiece can reveal under the same sky. Suburban observers
who'd never see M81 visually can see (and capture) it routinely with EAA.

Equipment for traditional EAA

Camera ZWO ASI224 / ASI462 / ASI585 series ($200-500) — small sensitive cameras
designed for EAA. ZWO ASI533MC ($800) — larger square sensor, more
capability. The dedicated EAA camera market is mature.

Software SharpCap ($20/year) — the standard for live stacking on Windows. ASIStudio —
ZWO's free software. Stellarmate — Linux/cross-platform full automation. NINA —
full astro session automation.

Mount Any alt-az or EQ mount with tracking. EAA doesn't require precise polar alignment
— short sub-exposures (5-30 seconds) tolerate alt-az field rotation easily. Many
EAA users adapt their existing visual scopes.

Optical tube Any short-focal-length telescope. Most popular: refractors in 60-100mm aperture,
fast (f/5-f/7). Photographic Newtonians also work. Long-focal-length scopes work
for galaxy/planetary-nebula EAA.

ZWO ASIAir Plus ($350) Game-changer for EAA. Wireless controller that connects to a ZWO camera and
mount. Tablet/phone app provides goto, live stacking, plate-solving. Many EAA
observers use ASIAir as their entire control system.

EAA observing in practice

Setup Telescope + tracking mount + camera + control device (laptop, tablet, or ASIAir).
Camera replaces eyepiece. Goto to target. Start live stacking.

Sub-exposure length Typically 5-30 seconds per sub. Alt-az with field rotation: stay short (10 sec). EQ
properly polar-aligned: can go 30+ sec.
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Integration time per
object

EAA isn't long-exposure astrophotography. Spend 1-15 minutes per object before
moving on. The 'visual feel' is maintained — you observe many targets in one
session, not one target for 4 hours.

Live stacking Software automatically detects, aligns, and adds each new sub to a master. The
display updates every sub-exposure (every 5-30 sec). Image visibly improves as
you watch — extremely engaging.

Post-session You can save the final stack as a TIFF or processed image. Some EAA observers
do light post-processing (stretching, gradient removal) on their stacks. Others treat
them as visual records, like a sketch.
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Which is right for you?
Decision framework

Buy a smart telescope (Seestar S50 or similar) if...

Time matters more than
money

You can afford $500 but don't have years to learn traditional astrophotography.

You live in light pollution Smart telescopes are remarkably good at extracting deep-sky from Bortle 6-8 skies.
Traditional visual scopes struggle in the same conditions.

You travel often Portability and zero setup time match a travel lifestyle. Smart telescopes go in a
backpack.

You want family/casual
use

Non-astronomer family members can use them. Show-and-tell value is high.

You want results in your
first week

Smart telescope images on Day 1 will beat your traditional-rig images on Day 1 by
orders of magnitude. By Year 3, the traditional rig wins — but most people quit
astrophotography before Year 3.

Get into traditional EAA if...

You already own a
telescope + mount

Adding an ASI camera and SharpCap is much cheaper than buying a new smart
telescope. Use what you have.

You want flexibility Camera, eyepiece, and filter swaps. Different scopes for different targets. EAA is a
technique, not a fixed product.

Visual observing isn't
enough

You've enjoyed visual but want to see fainter targets. EAA extends visual to all the
targets light pollution had locked away.

You're considering
imaging anyway

EAA equipment overlaps significantly with imaging equipment. Starting with EAA is
a low-commitment way to build an imaging rig over time.

Stick with (or buy) a traditional visual setup if...

The eyepiece view
matters

There's something irreplaceable about photons traveling directly to your eye after
50 million years of journey. Smart telescopes and EAA both interpose a sensor. For
some observers, that interposition fundamentally changes the experience. If this
matters to you, you'll know.

You want to learn the sky Star-hopping with a manual dob teaches the constellations, the asterisms, the path
through the sky in a way no automated system does. The educational value is real.
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You're targeting bright
objects

Moon, planets, double stars, bright clusters, the brightest Messiers — these are
spectacular visually and don't benefit dramatically from EAA or smart telescope
treatment.

You enjoy the meditative
aspect

Setting up, dark-adapting, observing patiently. The mechanical and contemplative
aspects of traditional observing are themselves a feature, not a bug, for many
enthusiasts.
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Honest limitations
What the marketing doesn't emphasize

Small aperture is small aperture
The most popular smart telescopes have 50mm aperture. That's the same as a typical pair of binoculars. The optical
design is excellent, the processing is sophisticated, but you can't beat physics: a 50mm scope collects 1/16th the
light of an 8-inch scope (200mm) for the same exposure. Faint targets are still hard. Detail on small targets is still
limited.
What this means in practice: M42 looks spectacular on a Seestar. The faint Squid Nebula (OIII-only) is essentially
unreachable. The big bright Messier list is fully accessible. The faint NGC galaxies may take many sessions to
accumulate enough signal — and even then, won't have the resolution of a larger scope's image.

Alt-azimuth field rotation
Smart telescopes use alt-az mounts (simpler, cheaper, no polar alignment). The downside: as the Earth rotates and
the telescope tracks, the image rotates around its center. After 60-90 minutes of cumulative integration, the corners
of the frame become smeared. Software de-rotation helps but introduces its own artifacts.
Practical limit: 60-90 minutes total integration per target per session. Beyond that, image degrades visibly. For
comparison, traditional EQ-mounted rigs can integrate 4-8 hours on the same target with no rotation issues, and add
multiple nights for cumulative integration into the 10-30 hour range.

Closed ecosystems
Smart telescopes don't accept third-party filters, eyepieces, or cameras. You can't add a Hydrogen-Alpha filter to a
Seestar for narrowband work (the built-in filter is what you get). You can't swap the camera for a higher-resolution
sensor. You're locked into what the manufacturer ships. Firmware updates may improve features over time, but the
hardware is fixed.

The raw data question
Most smart telescopes output stacked, processed JPEG images by default. Serious image processors want RAW
data to apply their own calibration and processing. The Seestar S50 has added RAW output via firmware updates;
Vespera and Unistellar support it; Dwarf supports it. If you might want to process your own images later, verify
the smart telescope you're considering supports raw FITS or DNG output.

The wider question

Smart telescopes are introducing tens of thousands of new people to deep-sky observing every year.
Even if a fraction of them stick with the hobby long-term, the absolute number is increasing the amateur
astronomy community substantially. That's healthy for the hobby — more local clubs, more
manufacturers supporting amateur equipment, more young people getting hooked. The debate over
whether smart telescopes are 'real astronomy' often misses this larger point: they're growing the
community in a way that traditional gear couldn't.
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Resources and current information
Where to research before buying

Cuiv The Lazy Geek
(YouTube)

Reviews of every smart telescope as it releases. Practical, no-nonsense,
well-organized. The default first stop for current smart telescope research.

Trevor Jones /
AstroBackyard

Long-form video reviews and field tests. Strong on Seestar, Vespera, Dwarf
comparisons.

Reddit
r/AskAstrophotography
and r/SeeStar

Active community. Real-world user experiences, troubleshooting, firmware update
discussions. The Seestar subreddit specifically is large and active.

Cloudy Nights —
Electronically Assisted
Astronomy forum

cloudynights.com has a dedicated EAA subforum and a Smart Telescope
subforum. Largest English-speaking community discussion. Browse before buying.

Manufacturer support ZWO has the strongest customer support among smart telescope makers. Vaonis
is solid. Unistellar's customer service has mixed reports. Dwarf is newer and
improving. Check current reports before buying.

Live demos at astronomy
clubs

Many local astronomy clubs now have members who own smart telescopes and
bring them to public observing nights. The best way to evaluate fit is to see one in
action with your own eyes.

Universal recommendation for 2025

If you're starting from zero and want deep-sky images: ZWO Seestar S50 ($499) or S30 ($349).
Best price-to-capability ratio, reliable brand, active firmware development, biggest user community.
You'll outgrow it eventually if you become serious — but you'll get years of enjoyment and learn what
you actually care about before committing to traditional equipment. If you're a returning astronomer
who already has gear: add a ZWO ASI camera + SharpCap and turn your existing scope into an EAA
setup for $300. If money is no object: Vespera Pro for premium smart telescope or skip to a traditional
imaging rig.


