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0 Unified Models Need Cyclic Evaluation

€) Qualitative Examples € MGG Scores Across Generations

= Unified models support image understanding (12T) and image generation (T2I). Repeated cycles reveal drift modes that single-pass scores obscure. Generation quality decays unevenly, revealing long-horizon stability differences.

: : : : Drift appears as object substitution, attribute loss, relation changes, and caption narrowing.
Like a telephone game, image-text cycles reveal semantic drift. Bagel | 090 0.86 0.82 080 077 076 075 073 073 070

Position Inconsistency
. TO) (Input): A Clear photo of a clock positioned directly below a television mounted on a wall...
T2l: Image Generation 7O - Input T T@ T(6) T(®) T(10)

. suitcase on table with a wooden bench with  a total of
Prompt: A clear photo of a train § suitcase left suitcase bench with a large 14 .2 R -
captured on a railway track in an amn I of a banana tao t:tﬂznnae:; and a abunchof numberof  bananas -
outdoor setting. N banana bananas bananas displayed
ml ler T2l 12T T2I 12T T2 12T . :

(a) Functions of unified models (b) Unified model telephone game

BLIP3-04 0.83 0.73

Show-o | 0.85  0.72
I12T: Image Understanding
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The image depicts a . N il § L | I
Describe this = modern passenger |(1) 1(3) |(5) 1(7) 1(9) 1(11) 1(13) 1(15) 1(17) 1(19)
{ image et }"@" e s 1 & Object Inconsistency Janus-7B -

T(0) (Input): a photo of a baseball bat

LLaVA+SDXL
5 . % N T | | - ' .
Single-Pass Evaluation Falls Short N BN & -{ P Janus-1.3B
. _ _ _ _ _ _ 1(1) 1(3) 1(9) 1(7) 1(9) 1(11) 1(15) 1(17) 1(19)
* T2l metrics judge either realism or object/attribute presence in one generation. Style Transition
* 12T benchmarks test understanding alone, without alignment to generation. TO) (Input): A clear photo featuring a horse standing next to a computer keyboard on a flat surface... VILA-U
* Unified evaluation should test whether meaning survives 12T-T2| composition. '; ‘ ~n 5 4 A o ~ n é A o
& &S & & &L
. : . . . © O © © CR e ® e e
Repeated cycles expose generation—understanding mismatch and semantic drift. _
1(3) 1(9) 1(7) 1(9) 1(11) 1(13) 1(15)
9 Semantic Drift Protocol Quantity Inconsistency * First-generation success can overstate long-horizon reliability.
TO) (Input): A clear photo featurlng four oloks arranged neatly on a plain wall... - R ted self 4 s charply di o traiector
(a) Text-First-Cycle Evaluation P PN YN, e .:I.mm#gueﬂ”’” ﬂ.“__n e epeated self-composition reveals sharply diverging trajectories.
0) 7 (2) (0) p(4) (0) 7 (6) (0) p(@) ) I G A PR T YR KX #wIFA'.t“”‘*#“ﬁﬁ* (8/e o @
$mTmmmmmmsmoooe- » T\ T T\, T TV, T 5. T —> MCD(text_>text) 2 _ - ) P . A ) 0.6 "' "eee ;' @9e e 00 5 P N
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(D MGG Category Persistence

7O 7@ @) 7(6) 7®)
a red truck parked in

|1> | 13)

e e a red pickup truck a red truck parked in 4 dirt lot. with its door a large red semi-truck
B ) ) parked in a dirt lot, » @ dirt lot, with a white 3 ’ 3 on a dirt road, Object Hallucinations : . e
\ Fere F.450. ELEE Gl with a flatbed trailer trailer attached to its ST U : positioned in the J Generat|0n When eaCh property IS f' rst |05t (T |aStS |Ong€r)
a white dirt road... tached to it... back appears to be a semi- { fth ( ) " - - -
attached to i ack... " center of the scene... (Input) A hlgh angle view of an oId faded street corner. ... orange spray palnted word ROW FIRE LANE

Single Two Count Pos. Color Bind. .
* Presence and color persist longest.

BAGEL 20 15 o 1 1B I » Counts, positions, bindings fail.

lTZI 12T lTZI 12T lTZI 12T lTZI 12T lTZI

e L LR ' o g T L I RN Wy ¢ 17T, B VILA-U 10 2 2 2 10 2 . '
|(1) |(3) |(5) |(7) |(9) |(11) |(13) |(15) |(17) |(19) LOSt propertles rarely return |ater.

Color Inconsistency
T(O) (Input) A olear photo featurlng a yeIIow suitcase and a brown bus posmoned next to each other...

@ Human Alignment and Capability Mismatch

__________________________________ € 5O.0 w058 @ 56 MCD text .image) MCD and MGG closely track human rankings across both tasks (|r| > 0.82).
- - : i e - — = | L ' = T I- - : I. b .. n‘: ~ jﬁ ] > -m' _ _
(b) Image-First-Cycle Evaluation (1) \(3) \(5) \(7) (@) (1) (13) (15) (17) (19) MCD vs. human understanding rank MGG vs. human generation rank
10 10 10, 1@ 10 16 19.71®  ——> MCD(jmage image) _VILA-U
5.5-
. i oy 2-038 ~_ LLaVA+SDXI:Show-O o Janus-1.3B
@) Comparison Across Unified Models X VILA-U €9 :
< [ g Y _BLIP3-0
c O C ©
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. =S 3843 T c = LLaVA+SDXL T
£ 5 cN c 8 35
@ Bagel : o Janus_?ﬁ"PEH)\ T g o
_ 9_:% > 649 BAGEL> S @ Janus-7B
®BLIP = BAGEL leads both retention measures. < : s zO
o 'Slagﬁ?_lg_?ﬁ R§a=r58n6g4— h Pearson r = -0.821 BAGEL
a red pickup truck a group of people at least nine a group of people a group of people % v o Every model drifts over repeated Cycles. | | | 15/ R*=0.674 y
parked in a grassy standing around a red people gathered ... there is a sports gathered around a 0.3152 0.3783 0.4414 . . .
area next to a brown pickup truck parked in around a red pickup ball visible in the red pickup truck in a ® LLaVA+SDXL _ ] Mcd 0.2 0.5 0.8
shipping container... a grassy field... truck... scene... grassy field... ®Janus-1.3B 0 I_I_aVA—|—SDX|_ keeps ijects but |05e5 meaning. MGG
TV T® 70 70 T viLAU Gir o) . n ' -
: = dIngle-pass scores do not predict cyclic stability. . . .
e > (000 (070 [0 10 o 1976 5 MCDgmage stext N | | | &IEP P y y Understanding succeeds more often when generation fails than the reverse.
0.30 0.35 0.40 0.45
. . . : MCDg,y
* Cyclic evaluation tests whether meaning survives repeated [2T-T2I| use. ’ Outcome BLIP3-o0 Janus-7B Show-o
* Mean Cumulative Drift (MCD) measures embedding-level retention. | |
. : : Good understanding, poor generation 22.7 13.0 0.5
« MCD summarizes semantic retention over repeated cycles. Promot Ablation: Rankines Remain Stable
(g) P ' 5 Poor understanding, good generation 2.2 0.5 4.3
MCD5 — avg SIm lnpd’ M Model Prompt1l Prompt 2 Prompt 3
g,d : :
BAGEL 78 14 76.62 78 38 - Prompt ].: concise captlon Of the core scene.
= Multi-Generation GenEval (MGG).measures object—level.generation fidelity. Show-o 57 g1 53 03 53 05 - Prompt 2: adds counts, relations, and bindings. Project page
» MGG extends GenEval across generations to track prompt fidelity. VILA-U 10,66 2465 2450 » Prompt 3: adds attributes, colors, and states. Paper, code, benchmark, and qualitative results
— O _ _ . _ - - 5 _ 5
MGG = avg Gen_mva,l(l(g), T )) Values shift slightly; BAGEL stays first, Show-o second, and VILA-U third. mollahsabbir.com/projects/semantic-drift.html
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